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otticials  to  blame  for  bad.  256. 
on   (iueen  &  Crescent    route.   390. 
qualit.v    of    coal    affects,    23,3. 
resenting  articles  on.  213. 
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First    cars    healed    by    hot    water    and    steam. 
the.  43. 


Flanged  llres.  committee  on.  11, 

Flanging  steel  at   critical  temperature.  264. 

Flat    spots  on   tiri's.  331, 

I'lood.  amenilles  of  a   modern.   160. 

Floors,    rounilbouse.    44s, 

•Flues,   boiler.  2S4. 

Flywheels  for  rolling  mills.   260. 

•Forging  of  valve  yoke.  12o. 

•Foundry,  tieneral    Electric  Co..  2o2. 

•Frame   splices,   312, 

stlflTener,   7. 
i'raiiiing  of  cars — Western   Hallway  Clult.  61. 
•I'riction  of  slide  valves.  93. 
From   cuds.  2(iS. 

Fuel     consuuiiiiion.    does     increase    of    train 
speed   entail    increase  of.    444. 

Ilijuid.   in  the  navy.  71. 

a 

(Jages  and  templates  in  tiie  railroad  sliop.  56. 

testing  steam.   212. 
(Jeneral   I'liectric  works.   356, 
•Cilman  Blown   emergeni^y    knuckle.    386. 
•loiuld  sici'l  platform.  236. 
•(Jreal    I'.aslern    Kallway  of   England,  492. 
•draining  wheel  for  wood.  64. 
•(irinder  for  piston  rings.  301. 
(iriiuiing  sliop  tools.  33f>, 

H 

•llanimcr,   blacksmitirs  hand,   464, 
Uardciiiiig  steel,   effect   of  soapy   water.   447. 
•Hat swell's   piston   valve.   34S, 
Headlight,  help  in   lighting  the.  22. 

•device  for  lighting.  206. 

lighting,   164.   163. 

lighting  under  dilficulties.    122. 

location  of.  529. 
Hearing,  testing  the.  444. 
Ileal,   highest   artiticlal.  233, 

losses     from      imperfect     lioiler     cylinder 
coverings,   4S7. 
Heating  .and    ventilating   cars,    a    rejuvenated 
scheme.    127. 

cars  by  steam,  first.  45. 

feed   water.    120. 

iron   by  electricity.  297.  323. 

of  bearings.  207. 
Heaviest    train.    Baltimore   &   Oliio.    261. 
High  cost  of  luxurious  cars.  lis. 
Iligliway  crossing  signal.   116. 
•Historical  engine  iiouse.  441. 
History  of  compound  locomotive.  526. 
•llog-liose  twist   drill.  465. 
•Hot  bearings.  331. 

•boxes,  337. 

iioxes.  to  prevent.  255. 

lioxcs    (see   Plain   Talks),   272. 

crank  pins.  303. 

crank   pins,  cause  of,  274. 

journal   bearings.  47. 

journals   Isee  Plain  Talks).  193. 

wheel   luibs.  ,328, 
How  to  calculate  the  power  of  locomotives,  30, 
•Hydraulic   press,    novel.    401. 

press  for  light  work.  340. 

•testing  apparatus.  205. 

testing  machine,   the.  47. 


•Imperceptible"     slip    of    locomotive    driving 

wheels.   52. 
•Improved  air  tools.  Union  Pacific,  24. 
Indexes.   33, 

•Indicator  diagrams  from  Plant  system  loco- 
motive,  239.  260. 
Indicator  diagrams,  inefficient  data  for,  32. 
indusirles,    why    American,    produce   goods   at 

low  cost.  320. 
•Injector  attachment.  73, 

delivery  [lipes.   inside.   331. 

•diseases  of  monitor.   399. 

more  about   tlie  monitor,  440. 

•strainer.   506. 
Injectors,    capacity    of    Sellers,    in    using    hot 
water,   127. 

diseases  of.   4S1, 

opiM-ating,  214, 

piping,  511. 

•Sellers    IS76.    3:!0. 

set    loo    high.    331. 

single  and  double   tube.   384. 

to  relieve  of  scale,  9. 
•Inspection  car.   l-Irie,  144. 
Instruction  by  stereopticon,  494.  303. 

pretended  vs.  real.  35. 
•Intercepting     valve     for     Schenectady     com- 
pound. 354. 
Inventions,    perpetual    power.   359. 
Iron   and  steel    In   rolling  stock,  316. 

ileal  lug  by  electricity.  297,  323. 

•trestles   in   .\usiria.  69. 


.lac-kels.  painted.  460. 

.lai^ks    liints  about  hydraulic.  460, 

Jim   Bailowe.  25. 

.lournal   bearings,  hot.  47. 

.Touriiais.   cooling  hot.   with   water,    170. 

hot.  193. 

to   polish   IlicMu.   rolling.   430. 

K 

Keying  up  main   rod.  75.   118. 
Kinetic  motor-stored  steam.  315. 
•Kuui-kle.   (iilmnn  Ill-own  emergency.  386. 


I.(»((».\|()'ll\l':     KNCIM'II'IKIX*; 


Liilior,   AriiiTlcnn    vh.    IoivIkh.   2IU. 

Injurcil  hy  liiws  In  Iim  fiivoi-.  214. 
Liiboratory,  a  muster  mcclmnlcH',  '^i'tli. 
Lurkiiwarinu  road,  ni'w  scUitJuIc  on,  493. 
Lamp.  nM'IpiiicHllntj  .■iltinal.  !!.">•). 
LalKlriunk.    Iiiluii'sl  iniJ:    lallroaU.    71. 
•I.aine   ii'ikIits.    11!). 
•l.iiliM'.   milllni;  rln  for  a.  .'>.'il. 

•iniplor  lirlvi'n,  .'i4L'. 
Law  iii;aliLNt    rallioails.    Kansa-s.  82. 
I.aws  I'oi-  I  111'   lalMii'cr.  44. 
Leakat'i'  m'  llri'hn.v  sliccis.  212. 
l.cak.v   pl|M'  Joliils.   K'.iP. 

IuIh'.s.    lil'i'Vi'llllriK.    212. 
Li'cUiros.  oiii'nlni,'  <'(  i-oiirsc  at    I'nnluf.   1. 
•Leeds  heni-iiiK  aini  oil  box.  .'»."<4. 
LehlgiL   Viillev   Itallroad.  :i21. 
Lcnulli  "t   lalls.   4'-i'i-  I 

Lesson  ol'  the  hllzzard.  Mie.  ."il. 
I, ever,   doiil.le   Inlell    reverse,    441. 
LiKht    I'roni   the  sun.   411. 

In  shoiis  mill  drawing  rooms  ..'>3o. 
•Llfjlitinu'   lieiidliKlits.   22.    122.   104.    IBo,  206. 

rouildlionses.    10. 
Line  to  Providence.  :!44. 
•Link  templates,  etc..   122. 
Lliniefied   air  and   lliiiielied  sieam.   349. 
Liquid   air.  4li:i. 

fuel   in   the  navy.   71. 
Loeomotlve   liiillders.    .New    Kngland.   .'i25. 

•rliarl    No.    1.  2(!. 

•chart  No.  2.  17L 

•chart   .No.  :(,  27(i. 

•chart  No.  4.  compoiiml,    111- 

drawlnys.    14. 

etficiency.  3. 

•erecting  a.    40. 

•t:oes,  why  the,  4;>7. 

histor.v  of  compound.  ."20. 

•.jumped   on   ji    car.   ;J0. 

•the  Mahovos — a    Uu.sslan   wliat-is-lt.   .50. 
Locomotives,     advice    about     building     small. 
447. 

•Atchison.  Topeka  &  Santa  Fe,  275.  27G. 

•Australian.   4tt."i. 

•Baldwin.  27.'i.  270. 

Baldwin  compound.    1.1. 

•Baldwin    consolidation    for    Baltimore  & 
Ohio   Southwestern,   07. 

•iriaidwln    consolidation    for    KIgln.    .Toliet 
&  Eastern.   100. 

•Baldwin,    for    Bavarian    state     railway, 
52,S. 

•Baldwin,  for  l-'rance,  'MM. 

•Baldwin,    foi-   Me.tico,  44S. 

•Baldwin,   fm-    .Midland   Railway   of   Eng- 
land, 2:i:i. 

•Baldwin   for  New  Zealand.  00,   10,"!. 

•Baldwin  freight  of  1.s.-|0.  202. 

•Baldwin  in  I'hina.  4,"i."i. 

•Baltimore  &  Ohio,  404. 

•Baltimore    &    Ohio    Southwestern.    Bald- 
win consolidation.  07. 

•I'elgian.  24o. 

•Boston  &  Providence,  old,  442. 

•Itrooks.   14.   2:!. 

•Brooks  consolidation.   I."i0.    160. 

•Brooks,  ten-wheeler.  4S1. 

•Brooks   twelve-wheeler.   285. 

•Brooks  twelve-wheeler,  tor  Illinois  Cen- 
tral, 477. 

•Buffalo.  Rochester  &  I'ittsburgh,  14,  2,3. 

calculating  power  of.   :'.0. 

•t'anadian  saddle  tank,  121. 

care  of  Vauclain  compound.  285. 

•Catskill  Mountain.  0. 

central  exhaust,   1.S4,   188. 

•Central   o(  New   Jersey,   twelve-wheeler, 
285. 

•Chicago  &  Northwestern.  261. 

•Chicago  &  West  Michigan.  :il5. 

•compound   chart    No.   3.   322. 

compounds  on  Northern  Pacitic,  194. 

•Cooke.   131. 

•Cooke.    Delaware,    Lackawanna  &  West- 
ern, 1,  2. 

•Cooke  for  Southern   Pacific.  211.  216. 

•Cooke  for  Wales.  523. 

•Cooke   ten-wheeler,   459. 

•Cuyahoga,  old.  291. 

•Danish.  161. 

Delaware  &  Hudson.  565. 

•Delaware  &    Hudson    Canal.    349. 

•Delaware  &   Hudson   consolidation.   55. 

•Delaware.   Lackawanna  &  Western.   129. 
363. 

•Delaware.    Lackawanna   &    Western    mo- 
gul,  1,  2. 

•derailed.   Port  .\rthur  route.  510. 

•Dickson,  129. 

•Dickson   consolidation.   55. 

•Dominitin  Coal  Co..  511. 

drifting,  easy.  507. 

Electric.  403. 

•Elgin.    .loliet    &    l-'astern    consolidation. 
100. 

•first    locomotive    built    in    New    Jersey. 
154. 
•    •Fitchburg    \'auclain    compound    passen- 
,1       ger.  72.  74.  S3. 

\   Flint  &   Pere   Marquette   moguls,   407. 
1=*^    •Florida   Central   &    Peninsula   passenger, 
]        131. 

i   Fottr-piston    French.   485. 
J'   •Oand   Rapids  &    Indiana,  378. 

Graphic   history  of.   33. 

•(ireat  Northern.  277. 


•(;renl     .Si.lihi'lli    ol     i:ii;;l;ilel    .xiph--^    en 
glue.    51. 

•ihlskelI'M.    315. 

heavy    Brillsli   e.\preMs.    Ms. 

Holriiau    nioiiHl  roslty,   end   of   the,    70. 

home  iiuide.    ,317. 

how  to  laliulaie  the  power  of,  30. 

•biindreilih,    liiillt     at     Sormovo,     Russia. 
471,   473. 

Illinois  lentral.    191. 

•Illinois  Central    RogeiK   ten-wlieelcM-.    12, 
17. 

•Illinois  Central   twelve-wheeler,   477. 

Impr'ovlng  the,  489. 

inspection  of,  416, 

•  Irish.   4M3. 

♦.lapaui'se  suburban   double-ender,  91,  97. 

•Kiinsas  city,  i'ort  Scott  &  .Memphis,  54 1 . 

•Ivansei    raliway,    197. 

•Keegan's  ten-wheider.   378. 

•Lackawanna's  new  consolidation,  429. 

•Lancashire  A:    Yorkshire,    41:;. 

•Lake    Shore    &    .Michigan    Southern,    old 
design,    440. 

•Lehigh    Valley,   321. 

•Long   Island  consolidation,   159,    160. 

•Mexican,   in   gala  dress,  4.S1. 

•Midland,   3iil. 

•Miclliinil.   cab   and    front.   347. 

•.Mlllbolhinds    Pawnee.   312. 

.Missniiri.    Kansas  &   Texas,    153. 

•.Mobile  &  Ohio.    Rogers   ten-wlieeler.   65. 
60. 

•New   York  Central.  343,  .362. 

•New   York  CiMitral   mogul,  458. 

New    York    ('entral    len-wheel    passenger 
engine  success.  480, 

•Noriher-n    Pacilii-  comiiound.    165. 

•Norlliern    I'neilic   heavy   compound.   543. 

•Ollicers'   Inspection.  23. 

•old  Caledonian.  519. 

•iild   Detioit.    199. 

•Oregon  short    line.   459. 

•Oregon  Itaihviiy  &  Navigation  Co..  14. 

ovei-cyllndered.    1_09. 

•Paullsta.  275.  2i0. 

•Pennsylvania.  345. 

Pennsylvania   ten-wheelei*s.   462. 

Peter  Cooper's.  7. 

r'ittsburgh   compound.   441. 

•Pittsburgli.   for   .lapan.    197. 

•Pittsburgh  eight-wheeler.  541. 

•Plant    system.    116,    123. 

pointed,  for  high  speed.  358. 

•Pole    road.    377. 

pooling.    117.   129. 

•race,  by   F.  M.   Nellis.  421. 

reckoning  train    load   without    the.    169. 

•Iticluiiiind.    116.    123. 

Richmond  compound,  handling.  322. 

•Richmond  express.  241. 

•Richmond,    for    Swedish    state    railway. 
436. 

•Rio  Crande,  ten-wheeler,  431. 

•Rogers.    11,    17, 

•Rogers    ten-wheeler    for   Mobile  &    Ohio. 
65.   66. 

•Schenectady.  261.  301.  349.  362. 

•Schenectady,   cab  and  front.  347. 

•Schenectady  compound.  26.  165.  205. 

Sclienectadv  ctimpound.   how  thev  handle 
the.   26. 

••Schenectady  express.  225. 

•Schenectady  mogul.  153.   172.  458. 

•Schenectady  consolidation.  511. 

•Schenectady     mastodon.     Southern     Pa- 
cific. 29. 

•Schenectady  ten-wheeler.  543. 

Shay,  260. 

•six-coupled    double-ender    for    New    Zea- 
land. 99.   103. 

•six-wheeler  air,  467. 

•Southern   Pacific   mogul,    153,    172,    211, 
216. 

•Southern     Pacific,     Schenectadv     masto- 
don.  29. 

Strong  balanced,  the,  72. 

•Swedish.  533. 

•Symon's  express.  241. 

•Texas  &   Pacific.   Rogers   ten-wheeler,  11 

three  men  in  the,  142. 

to  calculate  the  power  of  compound,  31. 

•types  of  Russian,   109. 

unfair   treatment    of   .-American.    472. 

•Vandalla   express.   225. 
•Vanderbilt.    387. 

•Vaticlain    compound.    Fitchburg    passen- 
ger. 72.  74,  83. 

•Vauclain   compound,   running  a,   158. 
•Wabash   express.   247. 

weakest  parts  of.  the.  33. 

why  the  locomotive  moves,  408. 
Log,  a  big,  251. 

Lorain  Steel  Co.'s  railroad  department.  251. 
Low   water,   accidents  from.   402. 
Lubrication,  what  is.    193. 
Lubricator,   sight-feed.    114, 

trouble  with.  483. 
Lubricators   (see  Plain  Talks).   114. 
Lunkenbeimer  Co.'s  shops.   412. 

M 

Main   line  switches.  I84. 

Main  rod.  keying  up.  75,  118. 

Master  Mechanics'  Association,  to  extend  the 

iisi»fuiness  of.  490. 
Meadvllle  shops,  pits  at.  167- 
Mecca  for  railroad  men.  a.  67. 
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operations,     ibe    skill     iliai     imiii--     fi..in 
coUHtanlly   repeated.   52;*.. 
Meeting  point.  Ilniling  Ibe.  .5.''.ii 
.Message  to  (Garcia.   :',.;2. 
.Metal,    fatigue   of.    262. 
.Metallic  iiai'klng.   home-made.  77. 
.Mel  hods  of  packing,   272, 
.Mexico,  railroading  in,  356.  395. 
•.Milling   maihine.   vertical.   460. 

rig  for  a  lathe.  'i',i\, 
.Mobill/.atlon.  a  great   railway.  527. 
.Modi-ls    for    RuHsia,    L'nited    StaleH    rallwayR, 

446. 
.Molding,  reporter's  descrlpllon  of,  540- 
.Mi.tor.   kinetli-  stored   sleani.   315. 

•driven    lathe.   .542. 
Motors,   portable.   542. 

.Murphy's    fast    ride    and    Hharfi-poinled    loco- 
motive, 358. 
.Musical   brakeman,   the,   234. 

N 

Navy,  eoglneers  in.  254. 

In   the.  76. 
Nickel   steel.   339. 

"93012."   witli   apologies  lo   Kipling,  380, 
.Noises  on    railroads.   52H. 
.Novel  car  frami".  a.  48. 

•coaling  station.  57. 
•Nozzle,  peculiar  exhaust,  384. 
Nozzles.  expandlDg.   125,  257. 


"Oceanic."  coal  consumption  of.  .538. 

offset  eccentric  and  valve  rods,  55. 

•Oil   box  and   bearing,   Leeds   Improved,   .554. 

economy  of.   345. 

for  car   axles.    189. 

fuel    clears    atmosphere    of    long    tunnel, 
100. 

handled   by   air.  518. 

is  not  lonsidered,  where  economy  of.  92. 

may  lie  wasted,  how,  82. 

on  the  roadlied.   28, 

records,  roundhouse  chat  about.  113. 

savings  (see  Plain  Talks*.  345. 
•Old  man.  a  new.  529. 
rtne-rail  humbug.  215. 
(Jpening  of   I'urdue   lecture  course.    1. 
Outside  versus  inside  cranks,   IK. 


•Packing,  a  new  metallic.  515. 

.journals    (see    Plain   Talksi.    1!»3.    272. 

metallic,  home-made.  77. 

methods   of.   272. 
•Paint   burner.  311. 

•shop  scaffold.  297. 
Painted   boiler  jackets.   4(»0. 
I'alatial  cars  on  I.ehigli    \'alley.  62. 
Passenger  car.  growth  of.    105. 
Passes,  holy  writ  on  free  railroad.  ,5«;;i. 
Pattern  storage,   459. 
•Pedestal    brace,    improved,    312. 
Pennsylvania   Malleable  i'o..  4!H. 
Pennsylvania    railroad    fast    runs.   476. 
Pennsvlvania   station.    3.48.  » 

Personals.    49.    97.    141.    1.S5.    229.    281,    333, 

:.75,    419,    461.    51(4.    552. 
•Philadelphia  &   Reading  subway.  507. 
Piece  work  and  pooling  engines.  553. 

curiosities  of.  4S. 
•Pillsbury's    smoke-preventing   firebox.    421. 
•Pilot  coupling.    18. 

with  drop  draw-head.  2t»8. 
•Pipe,  collapsed  dry.  401. 

.joints.    leaky   steam.    130. 

•threading  niaehine.    178. 
•IMston   ring  grinder.  501. 

•rod  remover.  224. 

•rod   roller.   480. 

uneven  wear  of.   11.3. 

•valve,  double-ported.  481. 

•valve.   Tremaine.    272.    273. 
•Pits  at  Meadvllle  shops.   167. 
•  Pittsburgh   compound.  441. 

•eight-wheeler.   541. 

potentialities  of.   100. 
Plain  talks  to  the  bo.vs.  12,  65,  114,  203,  272, 

303. 
•Platform.   Gould   steel.  236. 
•Pneumatic   riveter.    lo4. 

•sand  hoist.   70.   71.   72. 

•sand  hoist.  Baltimore  &  Ohio.  70,  71.  72. 

tools,  where  made.   183. 
Poem.  "The  old  engine."  347. 
Pointed   locomotives.  358. 
Pool  system.  257.  311.  426. 
Pooling  engines,  piece  work  and.  .55.3. 
Pooling  of"  locomotives.   396, 

of  locomotives,  weak  points  in  the.  4SS- 
Port  opening  of  valves.  482. 
Portable  motors.  542. 

tools.  542. 
Postponing  discussion  of  papers  read  at   rail- 
road clubs.  39- 
Potentialities  of  Pittsburgh.  100. 
Power  of  locomotive.  30. 

of  compound  locomotives,  31. 
Pounding  on  left  side  of  engine.  209. 
Premium  plan.  486. 

plan  for  pa.ving  labor.  318. 
•Press,   novel   hydraulic.   401. 
Pressure  on  slide  valves.  206. 
Pretended   instruction   versus   The   true   thing. 
35. 
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I'riucf  (>r  Wales'  cai.  tiu. 

Promotiou  of  liremcn.  40'2. 

Pruvitle  ohmp  li^ht  Iroiu  tlio  sim,  40. 

*PuDip  for  boiler  washing,  01. 

Pumps,  air.  etc..  20(i. 

•PuiK'liin^i  machine,  liome-made,  438. 

Punctuality    in    running    trains,   4i\'2. 

Purdue  leclure  i-ourse.  opening  of.   1. 

i'ure  water  unhealtliy  ;  is.  oU5. 


Questions    answered.    34.    S4.    143.     172,    21ti, 
262.  333,  3H4.  455.  491,  539. 


Race  problem  on   S.iuthern   muds.  22. 
•Uarks  for  tooLs  and   material,  550. 
Kadieal  sign  did  it.  the.  40. 
♦Kails,  creeping,   2S7. 

leugtn   of.   411.1. 
Railroad,  an  olseure  scenic,   77. 

•Lehigh  Valley,  321. 

men    in   polities,   S. 

scheme,   an   absurd,  392. 
Railroads  in  Cuba,  31t.  151. 

intlueuee  of   American.   557. 
•KHilroading  in  Africa.  19.  73. 

in    Ctiina.   150. 

in  Mexico,  35tt,  395. 

•in  tropical  America,  201.  307. 
Rarest  woods  iu  the  world.  425. 
•Rating,   excess,   70. 
Reading  shops,   the,  43. 
Record  of  the  Atlantic  City   Klyer.  44. 

breaking  train,  another.  504. 
♦Reducing  valve.  Eclipse,  542. 
•Relief  valve  for  steam  chest,  385. 
♦Remover  for  piston  rods,  224. 
Repairing    steel    cars    with    the    facilities    in- 

t.^nded  for   wooden   ears.   445. 
Resistance  i»f  trains.  32. 
Keiaining  valve,   the,  38. 
Richmond  compound.  322. 

•Riveter.    Caskey    portable    hydro-pneumatic, 
407. 

pneumatic,    104. 
Rod.   Iteying   up,    75.    118. 
•Roller  center  bearings  for  cars.   19. 

•for  driving  axle  jt)urnals.  03. 

for   piston   valve.   480. 
Rolling  j(»nrnals.   t<»  polish.  430. 

st(Mk.  distrust  of  iron  and  steel  for,  316. 
Rooting,   ruheroid  cab.  279.  * 

Rotary   engine,    the   Seymour,   94. 
Koundhoiise  as  an  erecting  shop,  the,  55. 

erecting  shop,   2. 

floors.   448. 

foreman,   tribulations  of,   110. 

lighting.  10. 

•safety  switch,  108. 

•tool,   a  useful.  209. 
Royal  limited,  the.  44. 
liubber  supjily.  sources  of,  1,54. 
Rnberoid   cab  rooting.   279. 
Rules   about    tiring.   6. 

made   to   be   broken,   20. 
Run  made  forty-six  years  ago  on  Lake  Shore, 

479. 
Russian  railways,  models  for,  446. 


Safety  appliances,  n:;. 

appliances.    Hritisli  opposition   to.   228. 
Sand-box  kink.  342. 
♦Sand  hoist,  lialtimore  &  Ohio  pneumatic.  70. 

71.   72. 
♦Sansom  bell  ringer.  188. 
•Saratoga  limited.  343. 
Sargent  Co.'s  new  plant.  520. 
♦Sawing  machine.   400. 
•Scaffold,   paint  shop.   297. 
Scenic  railroad,  obscure.  71. 
Schedule  rni  the  Lackawanna,  new,  495. 
Schenectady     compound,      blocking     disabled, 
310. 

chart.   26. 

handling.  20,  118.   105. 

•ten-wheeler.  543. 
Seatnless  tulies.  1. 
•Sellers   1.S70   injectors.  530. 
.*<etting  valves.  15.  75.  388. 
Seymour  rotarv  engine.  94. 
♦Shaft  made  l^y  Rethlehem  Steel  Co.,  379. 
Shop.  Klkhart,  554. 

notes.  General   Electric  works.  550. 

•notes.    Lehigh    Valley,    at     Say  re,    Pa., 
shops.  555. 
•Shops.  Atchison,  Topeka  &  Santa  Fe,  313. 

Chicago  &  .Northwestern,  541. 

Cincinnati,    Hamilton   &  Dayton,   347. 

•Cleveland.     Cincinnati.     Chicago    &    St. 
Louis,  at  llrbana.  429. 

Cleveland,  Lorain  &  Wheeling.  250. 

•Horwlch,    of    Lancashire    &    Yorkshire 
Railw^ay,  226. 

Illinois  Central,   at   McComb  City,   Miss., 
307. 

•Lancashire  &  Yorkshire,  179.  302.  432. 

•Lehigh   Valley,  at  Sayre,  Pa.,  555. 

Lunkenheimer  Co.'s.  412. 

Missouri,   Kansas  &  Texas,   100. 

Reading.    Philadelphia    &    Reading    Rail- 
road.  43. 

Springlield,  of  Kansas  City,  Fort  Scott  & 
Memphis.  200. 

Union  Pacific  at  Omaha,  537. 


Sibei'ian   railway.  447. 

railway,  wages  and   living  on  the,  521. 
Sight-feed  lubricators.  114. 
Signal   device.  259. 
Signals,  a  code  of  positive,  108. 

highway   crossing.    110. 

for   stopi)lng    trains    when    engineers    are 
asleep.   109. 

station.   155. 

to  engine  crew.   ISO. 
Signalling,  discussing.  93. 
Sniokeboxes.  draft   appliances  and.  534. 
•Smoke-consuming  device,  a,  145. 

jireveniiiin.    18. 

prevention,    of    the    Chesapeake    &    Ohio, 
440. 

prevention  on  the  Pacilic  coast,  162. 

problem    discussed    by    Western    Railway 
Club.  502. 
Smokeless  tiring.   529    (see  Firing). 

a  reminiscence,  78. 

fireman's  view  of.  530. 

(.see    Plain   Talks).   478. 

•on  Queen  tS:   t'rescent.  305. 
Smoking  in  Y.  M.  C.  A.  rooms,  345,  397. 
Softening  tool  steel,  377. 
•Spark  breaker.  527. 
Spectacles,  favor  the  use  of.  300. 

shall  engineers  wearV  310.  378. 
Speed  and  fuel  consumption,  444. 

•diagram  f<u'  finding,   198. 

of    trains,    another    way    of    estimating, 
512. 
Splices  in   frames.  512. 
Springs,   stiffer  drawbar,   533. 
Standard  bolt  heads  and  nuts,  23. 

knuckle,  the  adoption  of  a.  57 
Station,   Pennsylvania,  348. 
♦Steam  and  exhaust  pipes.  53. 

and  water,  weight  of.  213. 

•engine,   the  father  of   the,    115. 

heating  instruction.  145. 

I  stored  I    motor.  315. 

rudiments,  some.  44. 
Steamer  .service  for  Canada,  487. 
Steel  cars  with  facilities  intended  for  wooden 
cars,  repairing.  445. 

castings  from  heating,   keeping.   540. 

castings,  inferior.  3(>0. 

effects  on.  of  soap  in  water.  447. 

flanging  al    brittle  temperature,   264. 

making,  science  in.  301. 

nickel.    339. 

♦tender    frame,    Chicago    Great    Western 
Railway,    lo. 

tie.  the,  making  its  way,   140. 

to  soften  tool.  377. 

t  I'uck   etunbination.    14-5. 
Stephinson  as  a  prophet,  448. 
Stoker,   mechanical.  388. 
Stop-block   for  engine  houses,   401. 
Storage  of  patterns.  459. 
Storm  in  New   lOngland,   IS. 
Story  by  F.  M.  Neilis,  380,  421. 

by  R.   II.  Rogers,  293. 

by  Sam   Short.  252. 

locomotive  experience  meeting,  356. 
Study  of  air  brakes.  37. 
•Subway,   Philadelphia  &  Reading.  507. 
Swiss  plant  for  railway  machinery,  470. 
♦Switch,   roundhouse  safety,   108. 
Switches,   main    line.   184. 
System  of  pooling  engines.  311. 


Tap.  the  Kchols.  191. 

•Taper  boring  rig.  556. 

Taps,  correcting  pitch  of,  40. 

•Tender  frame,  steel.  Chicago  Great   Western 

Railway,   10. 
•Tenders,    large,   119. 
Test  of  l)oiler  covering.  SO. 
Tests  of  brake  shoes.  479. 
Tester  for  boiler,   portable.   107. 
•Testing  graduating  springs,  36. 

steam  gages,   212. 

the  hearing,  444. 
•Thomson,  Frank.  320. 
Thrr.ttle  valve.   270. 
•Time  table,  an  old.  404. 

definition  of.  481. 
Tire,   passing  of  the  plain.  22. 

wear  of  locomotive.  399. 
Tires,  flanged,  committee  on.   11. 

what  causes  fiat  spots  on  V  164.  351. 
To  calculate  the  power  of  compound  locomo- 
tives.  31. 
To  figbr  the  express  ctimpanies.  29. 
Ton-mile   per   hour.   2o7. 

per  hour  not  a  piece-work  price,  398. 
Temnag-^  and  true  rating.   264. 

rating  and  fuel  records.  309. 

rating  for  locomotives.  80. 

rating,  the  time  element   in.  437. 

rating,  to  make  successful.   319. 
•Tool,  burnishing.  254. 

•useful  roundhouse.  209. 
Tools,    advantages   of   good,    on    repair    work, 
536. 

♦air.  in  copper  shop,  192. 

•bhicksrailh.   2S9. 

♦blacksmith,   for  railroad   shop.   234. 

•convenient  shop.  180. 

•cracking  of  steel.   102. 

cracking   on    the   grinder.    26. 

defends   American.   255. 

grinding  shop.   530. 

♦impr..ved   air.    L'nion    I*acific.    24. 


•pneumatic.  335.  330. 

portable.    542. 

where  pneumatic,  are  made,   183. 
Traction  power,   rules   for  calculating,   78. 
Train,   another  record-breaking.   504. 

heaviest   Paltiniore  ^V  Ohio.  201. 

punclimlity    in    running,    40:j. 

resistance,  32. 

•resistance,   a    new    fornuila.    132. 

♦"Saratoga  limited,"  343. 

service,  reminiscences  of,  102. 

speed,  when  ten  miles  an  hour  was  high, 
5(»3. 
Trainmen,   advice  to.   500. 
Trains,  armored.  502. 
♦Transmission   bar.   246. 
Traveling    Engineers'    Association,   officers  of, 

461. 
Traveling    lOngineers'    convention,    388.    456» 

471.  508. 
Traveling,  early  methods  of,  107, 

in    sewers,    45. 
Tribulation  of  roundliouse  foremen,  110. 
•Tropical  America,   railroading  in,  201,  307. 
♦Truck  bolster.   Northern   Pacific,  210. 
Trusts,   forming,    170. 
•Tube  setting,  peculiar  plan  of,  77. 
•Tul>es,  handling  boiler,  532. 

iron  or  steel.   124. 

seamless.    1. 

to  prevent   leakage  of.  212. 

welding  of,  124. 
Tunnel,  new    over  the   Alps.   519. 
Tunnels,  ventilating,  392. 
Turkisli    railways,    rules    for    passengers    on, 

152. 
•Turntable  operated  by  air,   KH. 

u 

United    States    railways    models    for    Russia, 

440. 
Using  the  Bible  as  a  weapon,  41. 


Valve,   Allen,   243. 

•double-ported  piston,  481. 

•Eclipse  reducing,  542. 

♦Hatswell's  piston,  348. 

•improved  Allen,  415. 

•intercepting   of    Schenectady    compound, 
354. 

pressure  on  slide.   206. 

rod,  ofifset.  55. 

rods,  offset  eccentric  and,  55. 

setting.  75. 

setting  extraordinary.  388.    . 

•steam    chest    relief.    385. 

stem,   broken.  291. 

stem   problem,   312. 

throttle.  270. 

•Tremaine's  piston.  272.   273. 

•yoke,  forging  of.  120. 
•Valves,   friction  of  slide,  95. 

♦how  to  set.  15. 

New   York  triple,   308. 

port  openings  of  locomotive,  482. 
Vandalia  fast  run,  388. 
Vanderbilt  corrugated  firebox.   380. 
Vauclain   compound,  care  of,   158.  285. 
Ventilating    and    car-heating    scheme,     a    re- 
juvenated.  127. 

tunnels.   392. 
♦Vertical  milling  machine.  460. 
Vicious  pound  of  fiesh.  a,  81. 

w 

Waddell  bell  ringer.  4rt(J. 

•Wages    and    living  on    the    Siberian    railway, 

521. 
•Washing  boiler,  pump  fijr.  01. 

out  lioiler.  531. 
Waste,  cleaning  old.  472. 
Wasting  oil.  N2. 
Water  brake.   ICO. 

hole  on  tenders.  4:14. 

on   hot   bearings.   4."i4. 

trap,  a  novel.  251. 

tube  boilers.  2S7. 
Weakest  parts  of  locomotives,   the,  33. 
Wear  of  pistons.  113. 

of  tires.  399. 
Wedges,  the  care  of.  42. 
•Weed  burner.  313. 

Weight    of    engine    and     tender    taken     from 
weiglit  of  train.  69. 

of  engine  belongs  to  weigljt  of  train.  tJ2. 

of  steam  and  water.  213. 

of  train,  excluding  weight  of  engine  and 
lender  from.  (i9. 
Welding  of  Hues,  butt  vs.  scarf.  124. 

•machine   operated    b.v   air.   438. 
Wheel  fitting,  criminal.  7. 

•for  graining  on  wood.  04. 

hubs.  hot.  528. 

•t04)  moving  faster  than   bottom,  288, 
Wheels,  cast  iron  vs.  steel  tired.  265. 

manufacture  of  car.   250. 

rolling  mill  fl.v-.  260. 
Wide  firebox,  the.   535. 
Wood,   rarest,   in  the  world,  425. 
Workmanship,  good,  232. 
Wreck.  2."i8. 

•a  curious  result  of.    117. 
Writing  for  the  press.  394. 


Young  fireman,  my,  483. 
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Delaware,  Lackawanna  &  Western 
Mogul. 

The  powerful-looking  iiingiil  hereby 
shown  is  one  of  a  group  recently  built  by 
the  Cooke  Locomotive  Works  for  the 
Delaware,  Lackawanna  &  Western.  The 
engine  diagram  gives  the  leading  particu- 
lars of  this  well-designed  locomotive, 
which  was  the  joint  work  of  Mr.  W.  H. 
Lewis,  master  mechanic  of  the  Delaware, 
Lackawanna    S:    Western     at     Kingsland. 


95  Liberty  Street,  New  York,  January,  1899 

"scam,"  it  is  found  that  it  is  defined  as  a 
joint,  suture,  or  line  of  union,  and  here 
in  the  last  term  we  find  the  key.  A  tube 
jointed  in  any  way  cannot  be  seamless.  If. 
in  the  primary  stages  of  its  manufacture, 
it  be  lap,  butt  or  lock-jointed,  it  cannot 
by  any  subsequent  operation  be  deprived 
of  the  seam,  and  therefore  cannot  be  con- 
sidered, when  completed,  as  being  scam- 
less. 

A  strictly  seamless  tube  may  be  made 


No.  f 


been  separated,  then  united,  either  by  lap 
or  butt  weld,  or  by  some  lock-joint  sys- 
tem, and  in  these  the  joint  cannot  be  elimi- 
nated by  any  after  process. 

The  Custom  House  of  the  United 
States  recognizes  the  difference  between 
a  seam  and  a  seamless  tube.  A  seamless 
tube  is. one  in  which  the  walls  have  never 
been  separated  from  the  time  the  metal 
was  in  a  molten  condition  to  the  time  of 
the  completion  of  the  tube. 


COOKE    MOGUL    tOR    DELAWARE,    LACKAWANNA    &    WESTERN. 


N.  J.,  and  of  the  Cooke  Locomotive 
Works.  The  tractive  force  of  these  en- 
gines is  about  24,500  pounds,  and  the  co- 
efficient of  adhesion  close  on  5. 


Seamless  Tubes. 

There  appears  to  have  been  a  growing 
tendency  among  some  tubemakers  to 
claim  that  their  tubes  were  seamless  when 
they  had  in  fact  been  welded.  A  speaker 
at  one  of  the  meetings  of  the  American 
Society  of  Mechanical  Engineers  said  that 
whether  a  tube  was  seamed  or  seamless 
depended  solely  upon  the  tube  itself,  and 
not  upon  the  process  followed  in  its  manu- 
facture. Referring  to  the  dictionary  you 
will  find  that  the  word  "seamless"  means 
without  seam,  which  conve}'s  no  light 
upon  the  subject.     Turning  to  the  word 


by  any  one  of  three  operations.  First,  a 
billet  may  be,  by  successive  steps,  punched 
into  the  form  of  a  tube  with  extremely 
thick  sides :  and  the?e  may  then,  by  the 
ordinary  drawing  processes,  be  reduced 
to  a  tube  with  thin  walls.  Next,  the  billet 
may  be  bored,  or  the  blank  may  be  cast 
with  a  hole  in  it,  and  in  either  case  then 
drawn  to  the  required  dimensions.  Third- 
ly, the  tube  ma}'  be  made  by  the  cupping 
process,  which  consists  in  taking  a  disk  of 
the  metal,  forming  it  into  a  cup  shape, 
gradually  elongating  the  cup  and  reduc- 
ing it  in  diameter,  and  finally  by  this 
means  producing  a  tube.  Each  and  all  of 
these  processes  yield  a  tube  which  is  ab- 
solutely seamless  and  about  which  there 
is  and  can  be  no  dispute.  In  all  tubes 
formed  with  a  seam  the  edges  have  first 


Opening  of  Purdue  Lecture  Course. 

The  first  lecture  of  the  Purdue  Railway 
Course  for  the  season  of  1898-9  was  given 
on  November  20th.  by  Dr.  Charles  B. 
Dudley.  Chief  Chemist  of  the  Pennsyl- 
vania Railroad.  Dr.  Dudley's  subject  was 
"The  Relation  of  Chemistry  to  the  Rail- 
road." The  speaker  first  gave  some  in- 
teresting figures  on  the  amounts  of 
money  spent  by  the  railroads  for  various 
materials,  which  ver\-  forcibly  illustrated 
the  immense  importance  of  the  depart- 
ments of  chemical  and  physical  testing 
and  inspection.  He  said  that  the  purchas- 
ing agent  of  the  Pennsylvania  Railroad 
spends  from  $17,000,000  to  $20,000,000  a 
year,  and  of  that  amount  about  $5,000 
goes  for  rubber  bands.  $7,000  for  lead 
pencils.   $1,000    for   pins.   $5,000   for   ink. 
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Ccoke  Locomotive  for  Delaware,  Lackawanna  &  Western  R.  R 


Firebox. 
Gi-atc, 


90  X  IM 
80  sq.  ft. 


Firebox  152  iq.  fi 
Tubc-s,  icil  s<i.  rt 
Total n.S..  1:03  s<i.  ft. 
Steam,         180  lbs. 


9 


Xo.  Tubi-s,  S30,, 

Dlam.,  2 

Lengtb,  il'-uyi" 

Shell,  Mi'*X" 


t: 


--4 


Weight  on  Drivcr.s, 
Weight  on  Tnict. 
Total  "Weight, 


JS2.000  lbs. 
16,500  lbs. 
138,500  lbs. 


Engine  Diagram 


Driving  Axle,  8  x  10  inches 
Truck  Axle,  5^  x  8V  inches 
Tnlve  Travel.  5X  inches 


Locamollvc  ^npineerir.g,  Dec.  *P^ 


$2,ocx)  for  toilet  soap,  $1,000,000  for  lum- 
ber, $60,000  for  hose,  and  called  attention 
to  the  very  interesting  fact  that  it  costs 
nearly  as  much  for  stationery  with  which 
to  carry  on  the  business  of  the  road  as  it 
does  for  iron.  The  duties  and  responsi- 
bilities of  the  inspector  were  then  de- 
scribed and  his  work  illustrated  by  refer- 
ence to  numerous  actual  cases. 

Dr.  Dudley  took  up  the  subject  of 
specifications  and  showed  how  they  are 
built  up  and  the  methods  of  obtaining  the 
information  from  which  they  are  com- 
piled. As  an  illustration  he  gave  in  detail 
the  Pennsylvania  Rail  road  specification  for 
car  axles.  These  specifications  contain 
not  only  information  for  the  guidance  of 


the  manufacturer  but  as  well  for  the  pur- 
chasing agent,  inspector  and  tester. 

He  showed  that  it  was  the  duty  of  the 
chemist  not  only  to  write  specifications 
and  test  materials  but  to  investigate 
special  problems  on  a  great  variety  of 
subjects,  and  related  many  instances  from 
his  own  broad  experience  which  showed 
the  wide  range  of  information  and  in- 
genious application  of  new  methods  which 
have  been  called  into  play  in  the  so- 
lution of  these  various  problems  which 
have  arisen  from  time  to  time.  The 
charming  personality  of  the  speaker  and 
his  wide  experience  combined  to  make 
the  address  one  of  unusual  interest  and 
profit. 


The  Roundhouse  Erecting  Shop. 

The  utilization  of  a  roundhouse  for 
erecting  purposes,  either  for  locomotives 
or  cars,  when  for  reasons  of  a  change  in 
policy  in  rolling  stock  management  it  may 
become  necessary  to  separate  the  shops 
of  the  two  departments,  is  quite  a  com- 
mon occurrence  in  the  last  few  years,  and 
no  longer  arouses  that  feeling  of  preju- 
dice against  the  move,  so  prevalent  at 
first,  for  the  reason  that  men  have  learned 
that  there  are  some  other  things  to  be 
considered  besides  the  contour  of  enclos- 
ing walls.  We  have  seen  roundhouses 
that  embodied  the  best  points  of  an  ideal 
erecting  shop,  namely,  plenty  of  room 
and  light,  and  a  favorable  location  with 
reference  to  all  other  shops  of  the  plant. 
There  are  some  advantages  in  the  way 
of  drop  pits  and  cranes,  in  their  adapta- 
tion to  a  roundhouse,  that  are  not  usually 
obtainable  in  the  regulation  combined 
machine  and  erecting  shop,  unless  in- 
stalled when  built,  and  the  latter  is  an  ex- 
ception in  the  older  plants.  In  the  mat- 
ter of  ventilation,  the  roundhouse  is  easily 
and  satisfactorily  controlled  by  reason  of 
the  smoke  jacks,  and  a  comfortable  tem- 
perature is  always  available  when  steam- 
heated.  The  car-erecting  shop  of  the 
Canadian  Pacific  at  Montreal,  and  the 
locomotive-erecting  shop  of  the  Balti- 
more &  Ohio  at  Norwalk,  Ohio,  are  good 
examples  of  such   shops  for  reference. 


If  any  railroad  company  is  in  want  of 
competent  locomotive  engineers,  we  could 
supply  some  good  men.  We  are  prepared 
to  vouch  for  their  efficiency. 


SCENES  ON   A   COLORADO   MOUNTAIN   RAILROAD. 


TRESTLE   OX    COLORADO    MIDLAND,    NEAR    HAGERMAN    TUNNEL. 
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LOCOMOTIVE    ENGINEEKING 


Locomotive  Efficiency. 

(riiirii  r,i/:,i-.] 

IIY    C.    A.    SELEY. 

The  engineer  who  undertakes  the  rede- 
signing of  a  back  number  locomotive  will 
do  well  t6  make  a  very  thorough  prelim- 
inary survey,  covering  grate  and  heating 
surface,  actual  weight  in  running  condi- 
tion on  each  driver  and  the  truck,  sizes  of 
axles,  journals  and  pins  and  the  general 
design  of  the  frames.  A  study  of  these 
figures  together  with  the  tractive  power 
will  give  a  basis  upon  which  to  form  con- 
clusions as  to  what  radical,  and  conse- 
quently expensive,  changes  may  be  neces- 
sary. For  instance,  if  the  amount  of 
weight  available  for  adhesion  and  the 
grate  surface  are  not  adequate,  a  new 
boiler  will  be  necessary  for  best  results. 
If  the  percentage  of  traction  (found  liy 
dividing  the  tractive  power  by  the  weight 
on  drivers)  is  over  .28,  then  additional 
weight  should  be  provided,  or  the  trac- 
tive power  reduced  by  reduction  of  pres- 
sure or  increase  in  size  of  wheels. 

With  a  good  boiler  and  a  traction  per- 
centage of  .25  or  less,  we  have  a  very 
hopeful  case,  and  it  then  remains  to  cal- 
culate the  strength  of  pins,  axles  and 
frames  and  to  fully  investigate  the  steam 
passages  and  valve  motion  for  possible 
improvement. 

In  making  changes,  care  should  be 
taken  to  conform  to  standards  of  the  road 
in  matters  of  detail  when  consistent  with 
good  practice,  and  to  work  towards  a  re- 
duction of  patterns.  It  is  of  course  im- 
possible in  an  article  of  this  kind  to  lay 
out  a  plan  of  procedure  for  redesigning 
to  be  of  general  value,  as  locomotives  vary 
so  greatly  in  the  details,  according  to  the 
ideas  of  those  specifying  them  and  the 
changes  they  undergo  in  years  of  service 
and  numerous  repairs. 

There  is,  however,  one  branch  of  the 
work  that  may  be  of  interest  to  follow 
out  in  detail,  and  which  might  be  looked 
into  when  a  general  redesigning  is  not 
intended.  The  efficiency  of  a  locomotive 
so  largely  depends  upon  the  design  and 
adjustments  of  the  link  motion,  that  a 
thorough  knowledge  of  its  action  in  these 
particular  cases  is  very  desirable.  But 
few  roads  are  particular  enough  in  this 
respect  to  run  their  valves  over  and  ascer- 
tain their  action  in  the  running  notches, 
what  lead  they  are  getting  in  6  or  8-inch 
cut-off,  how  the  cut-offs  are  equalized, 
and  if  similar  work  be  done  in  the  cylin- 
ders. The  difficulty  of  acquiring  this 
knowledge  quickly,  accurately  and  with- 
out some  little  expense  and  inconvenience 
is  generally  a  sufficient  reason  for  passing 
it  over  and  trusting  that  it  is  nearly  as 
good  as  our  neighbor's.  In  many  cases 
all  the  shop  information  is  in  the  link 
man's  head  and  his  templets  and  dirty 
little  book.  I  am  speaking  now  more  par- 
ticularly of  the  older  engines,  for  which 
many  present-day  officials  are  not  respon- 
sible. Locomotives  are  generally  longer 
lived   than   ofl!icials,   and   drafting   rooms 


and  blueprints  were  less  common  in  for- 
mer years.  It  is  expensive  and  incon- 
venient to  run  over  tlie  valves  of  many 
types  of  engines,  occupying  much  time 
and  room  that  in  many  shops  can  illy  be 
spared.  Following  will  be  found  methods 
by  which  link  motion  can  be  investigated 
and  accurate  data  deduced,  whether  for 
purposes   of   redesigning    or    merely   for 


Bristol  board,  can  be  procured  from  the 
stationers  in  engineers'  supplies.  This 
should  be  divided  into  quadrants,  and  a 
small  circle  denoting  the  crank  position 
drawn  at  one  of  the  quarters.  Circles  of 
a  diameter  equal  to  the  full  throw  of  all 
the  eccentrics  to  be  investigated  should 
be  struck  from  the  center;  s,  sJ^,  5^,  sJ4 
and  6  inches  will  generally  cover  this  re- 
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studying  a  well-known  good  motion.  It 
is  proposed  to  explain  how  to  do  this  by 
a  model  constructed  specially  for  each 
class  of  engine  to  be  investigated. 

In  order  to  accurately  derive  the  crank 
positions  for  different  piston  positions 
and  cut-offs,  a  large  circle  divided  into 
degrees  will  be  needed.  A  very  good  one, 
about  13  inches  diameter,  printed  on  heavy 


quirement.  The  sheet  should  then  be 
mounted  on  a  circular  board  about  J^^- 
inch  thick,  made  up  so  as  not  to  warp, 
and  a  hole  made  in  the  center  and  coun- 
tersunk so  as  to  fit  a  large  screw  on  which 
it  will  be  rotated.  The  center  of  this  disk 
is  to  represent  the  center  of  the  axle,  and 
for  the  eccentric  centers  adjustable  plates 
should  be  placed  in  curved  ways  fastened 
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to  the  disk,  so  tliat  a  center  correspond- 
ing to  any  throw  can  be  slid  aroinid  on 
the  circle  and  constantly  coincide  with  it, 
thus  producing  the  same  effect  as  throw- 
ing the  eccentric  around  on  the  axle. 
Small  holes  arc  made  in  this  sliding  piece 
over  each  eccentric  circle,  and  the  guides 
or  ways  arranged  so  as  to  clamp  the  slide 
in  any  position  required  for  angular  ad- 
vance. A  large  board  should  be  used,  and 
on  it  should  be  laid  out  accurately  the 
several  centers  of  the  axle,  rocker  box  and 


fitting  countersunk  head  screw  should  be 
put  through  the  point  denoting  the  rocker 
box  center.  A  small  stud  projecting  Yz 
inch  should  be  put  in  the  lower  rocker 
arm  center,  and  then  the  rocker  is  ready 
to  screw  to  the  board  in  its  proper  posi- 
tion. The  link  is  made  from  a  board  6  x 
Yz  inch,  about  as  long  as  the  full-size  link. 
On  this  the  link  arc  should  be  scribed  to 
the  proper  radius  and  the  link  pins  lo- 
cated. The  link  arc  may  then  be  .sawed 
out   with  a  fine  saw  and  finished  with  a 
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lifting  shaft  stand  in  full  scale,  and  the 
center  line  of  motion  drawn  through  the 
axle  and  tangent  with  the  path  of  the 
lower  rocker  arm  center.  The  disk  pre- 
viously described  should  be'  secured  at 
the  axle  with  a  well-fitting  screw.  For 
the  rocker  use  a  piece  of  oak  or  other  stiff 
wood,  4  x  J/2  inch  and  about  8  inches 
longer  than  the  combined  length  of  the 
rocker  arms.  Draw  a  center  line  upon  it 
and  mark  the  centers  of  the  rocker  box 
and  of  the  pins,  leaving  the  extra  length 
at   the  bottom   end.     A   hole   for  a   well- 


file  to  a  convenient  width — say,  Y-i  '"ch — 
and  a  small  link  block  fitted  that  will  have 
a  hole  for  the  stud  in  the  lower  end  of 
rocker  arm. 

It  will  be  noted  that  the  extra  length  of 
the  rocker  arm  below  the  stud  is  to  sup- 
port and  .steady  the  link  which  lays  di- 
rectly upon  it,  entirely  loose,  except  for 
the  link  block  pin. 

The  eccentric  rods  may  be  of  wood,  and 
I  X  %  inch  will  be  found  stiff  enough.  For 
convenience,  these  may  have  a  lap  sliding 
joint  in  the  middle  for  length  adjustment. 


Tlicy  have  a  stud  in  the  eccentric  end  to 
fit  the  holes  in  the  slide  pieces,  which  rep- 
resent the  eccentric  centers.  The  stud  in 
one  rod  should  be  Yz  inch  longer  than  the 
other,  to  obviate  the  difficulty  of  the  rods 
interfering  with  each  other,  and  in  this 
way  almost  a  complete  revolution  can  be 
made.  When  necessary,  the  long-studded 
rod  can  be  lifted  until  its  center  has 
passed  from  under  the  other  rod,  when  it 
can  be  replaced  and  the  revolution  con- 
tinued. It  will  be  found  tliat  this  diffi- 
culty does  not  occur  at  a  critical  point  in 
the  revolution.  The  link  ends  of  the  rods 
should  be  screwed  to  the  link  at  the 
proper  centers,  and  if  the  ends  of  the 
rods  extend  beyond  the  screws  about  2 
inches,  it  will  serve  to  further  steady  the 
link.  Link  saddle  pins  are,  as  a  rule,  set 
back  from  the  link  arc,  and  an  adjustable 
piece  bearing  a  small  stud  may  be  secured 
to  the  link.  This  must  be  Y2  inch  high,  so 
that  the  hanger  will  not  interfere  with  the- 
top  eccentric  rod.  A  piece  of  oak,  2  x  Y 
inch,  will  make  a  lifting  shaft  arm,  and 
another  of  same  size  the  link  hanger ;  the 
lower  end  of  link  hanger  to  have  a  hole  to 
fit  the  stud  in  link  saddle,  and  the  upper 
end  to  screw  to  lifting  shaft  arm.  It  is 
understood  that  these  are  of  the  proper 
length  between  centers  corresponding  to 
the  actual  dimensions  on  the  engine.  The 
inner  end  of  the  lifting  shaft  arm  should 
be  blocked  up  to  a  bight  to  make  all  con- 
nections level,  and  to  be  secured  to  the 
point  corresponding  to  the  center  of  the 
lifting  shaft  stand.  This  arm  may  have 
any  convenient  form  of  clamp  to  hold  it 
in  required  positions.  It  now  remains  to 
make  a  valve  rod  attached  to  upper  cen- 
ter of  rocker  and  connected  to  a  card- 
board valve,  guided  by  slots  and  pins  over 
a  valve  seat.  These  may  be  placed  for 
convenience  over  the  disk  instead  of  for- 
ward of  the  motion,  to  enable  the  obser- 
ver to  turn  the  disk  and  watch  the  valve 
movements  at  the  same  time. 

If  sufficient  care  has  been  taken  in 
measurements  and  workmanship,  we  now 
have  the  means  of  exactly  duplicating  the 
action  of  a  link  motion  in  any  position  of 
the  lever.  All  screws  should  be  just  loose 
enough  to  permit  easy  motion  without 
slack,  and  the  model  is  ready  for  use. 
Further  refinements  may  be  used,  and 
some  of  the  parts  described  may  be  made 
in  iron  for  permanent  use,  but  personal 
experience  with  a  motion  such  as  de- 
scribed, has  found  it  to  give  excellent  re- 
sults. 

Kow  from  the  tables  of  crank  angles 
that  may  be  found  in  many  hand-books 
or  works  on  valve  motion,  select  the  one 
which  represents  the  relation  of  the  length 
of  the  main  rod  and  crank  of  the  engine 
to  be  investigated  and  have  it  at  hand. 

Draw  off  in  a  note-book  a  page  giving 
the  following  items:  Class  of  engine; 
number  of  engine  measured,  or  number 
of  drawing  consulted;  throw  of  eccentric; 
radius  of  link;  link  pin  centers;  link  pin 
centers  from  link  arc;  length  of  link 
hanger;  length  of  lifting  shaft  arm;  offset 
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of  link  saddle  pin;  length  of  upper  arm 
rock  shaft ;  length  of  lower  arm  rock 
shaft;  back  set  of  lower  arm  rock  shaft; 
chord  of  lifting  shaft  arm  when  lever  is 
thrown  from  corner  to  corner  of  quad- 
rant; outside  lap  of  valve;  inside  lap  of 
valve;  lead  in  full  gear;  width  of  steam 
port ;  width  of  exhaust  port ;  width  of 
bridges.  It  miKht  be  said  that  thc>e  notes 
should  properly  be  taken  before  making 
the  model,  as  all  the  figures  will  be  needed 
in  the  construction,  but  tliey  should  be 
recorded  for  after  reference.  On  the  op- 
posite page  rule  colunms  for  the  data  as 
observed,  noting:  Reverse  lever  posi- 
tions; measured  lead;  port  opening; 
slip  of  link  block;  crank  degree  at 
opening;  crank  degree  at  closing; 
crank  degree  at  exhaust  opening;  crank 
degree  at  exhaust  closing;  and  any 
other  items  that  suggest  themselves.  It  is 
always  interesting  to  know  what  has  been 
done,  whatever  the  errors  may  be,  and  for 
this  reason  it  would  be  advisable  to  set 
the  valves  exactly  as  has  been  customary 
and  get  full  information  before  altering 
any  of  the  setting. 

The  crank  may  be  placed  on  the  cen- 
ters, the  rods  adjusted  and  the  valves  set 
in  the  ordinary  way.  The  full-gear  data 
should  be  taken  for  both  forward  and 
back  motion.  The  crank  angle  table 
should  then  be  consulted  for  one-third  or 
one-fourth  cut-off  angles  and  the  link 
raised  until  the  cut-off  is  shown  by  the 
valve  when  the  crank  is  at  the  correct  de- 
gree. Full  data  should  then  be  taken,  as 
before.  The  link  may  then  be  raised  to 
the  center  for  further  data.  We  can  now 
deduce  the  inches  in  the  stroke  at  which 
the  events  occur.  If  too  great  lead  is 
found  in  the  running  notches,  it  should  be 
reduced  to  the  proper  amount  and  the 
consequent  fulj-gear  lead  ascertained.  If 
the  cut-offs  do  not  equalize  well,  it  is 
probable  that  the  hanger  pin  offset  is  not 
correct,  and  the  suspension  can  be  changed 
by  altering  the  adjustable  hanger  pin  until 
trial  has  demonstrated  its  correct  position. 
If  the  radius  is  wrong,  unequal  lead  or 
cut-offs  will  be  plainly  shown,  and  the 
possibilities  of  a  link  of  correct  propor- 
tions can  be  demonstrated. 

Doubtless  many  of  the  locomotive  build- 
ers have  models  which  might  shame  tlie 
crudities  of  the  one  here  described,  but 
few  have  access  to  them,  and  for  the 
earnest  seeker  after  knowledge  in  this 
particular  line,  who  wishes  to  see  with 
his  own  eyes  the  action  of  link  motion, 
this  model  is  available,  costing,  as  it  does, 
but  a  little  careful  work  and  inexpensive 
material.  There  are  many  excellent  treat- 
ises on  the  subject,  but  they  are  frequently 
discouraging  to  the  average  reader,  who 
finds  •difficulty  in  following  diagrams  that 
are  so  clear  to  the  mathematician,  but 
Greek  to  him.  After  constructing  and 
using  a  model  of  some  good  motion,  how- 
ever, the  books  will  then  seem  easier,  and 
better  progress  can  be  made.  A  little 
courage  and  perseverance  will  overcome  the 
difficulties  that  seem  discouraging  at  first. 


Tlie  Weslingliouse  Machine  Company, 
with  offices  and  works  at  East  Pitts- 
burgh, have  received  contracts  for  what 
will  probably  be  the  largest  turbine  en- 
gines in  the  world.  This  order  consists  of 
three  turbine  engines  of  500  horse-power 


drive  the  machinery  of  tlic  air-brake  com- 
pany at  Wilmcrding.  The  machine  com- 
pany are  also  constructing,  under  a  rush 
order,  a  Parsons  turbine  engine,  the  first 
of  five  of  2,500  horse-power  each,  to  drive 
a  I, soo-kilowatt  multiphase  generator  for 
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capacity  each,  to  drive  generators  and 
Tesla  motors  to  be  furnished  by  the  West- 
inghouse  Electric  &  Manufacturing  Com- 
pany, for  the  replacement  of  a  large  num- 
ber of  steam  engines  at  present   used   to 


use  by  the  United  Electric  Light  &  Power 
Company,  of  New  York  City,  which  com- 
pany will  install  it  on  a  block  of  land  ad- 
jacent to  their  new  station,  on  Twenty- 
eighth  street  and  East  River. 
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Rules  About  Firing;. 

The  following  instructions  have  been 
issued  for  the  guidance  of  enginemen  and 
firemen  on  the  Baltimore  &  Ohio,  in  order 
to  secure  a  more  economical  firing  of  loco- 
motives and  an  abatement  of  the  smoke 
nuisance : 

Coal  is  composed  of  carbon,  gaseous 
matter  and  ash.  Carbon  forms  the  solid 
portion  of  coal,  or  that  part  vifhich,  after 
the  gaseous  matter  has  been  expelled  by 
heat,  remains  upon  the  grate  as  coke  until 
finally  consumed  together  with  the  im- 
purities forming  the  ash,  the  gaseous  mat- 
ter forming  the  smoke.  .  The  gaseous 
matter,  if  mixed  with  sufficient  air,  will 
burn  and  generate  heat ;  if  not,  it  will 
pass  out  unconsumed  as  black  smoke, 
causing  a  waste  and  creating  a  nuisance. 

Formation  of  smoke  can  be  largely 
prevented  by  careful  tiring.  One  shovel- 
ful of  coal  at  a  time   scattered  over  the 


firebox,  a  reduction  in  temperature  en- 
sues until  the  gas  is  expelled  from  the 
coal.  To  make  this  as  small  as  possible, 
light  fires  should  be  carried  to  insure  high 
temperature.  Large  nozzles  should  also  be 
used  to  insure  the  least  disturbance  to  fire. 

Engines  should  not  be  allowed  to  pop 
off,  as  it  is  wasteful,  and  can  be  prevented 
by  applying  injector  or  closing  ash-pan 
dampers. 

Firemen  should  see  that  the  ash-pan, 
dampers  and  rigging  are  in  order,  and 
that  they  have  a  bright  fire  before  leav- 
ing roundhouse;  also  that  they  have  suffi- 
cient fuel  on  the  fire  to  hold  it  and  keep 
up  steam  while  engine  is  starting  train, 
avoiding,  as  far  as  possible,  opening  the 
firebox  door  while  exhaust   is   strong. 

Firemen  on  freight  trains  should  be 
especially  careful  in  firing  on  approaching 
tunnels  and  stations,  and  when  practicable, 
firing  should  cease  entirely  at  such  points. 
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fire,  with  door  left  partly  open  a  few 
seconds  to  admit  air  to  mix  with  the 
gases  released  from  the  green  coal,  will 
cause  the  smoke  to  be  consumed.  Care 
should  be  exercised  to  have  the  door 
open  no  longer  time  than  is  necessary,  as 
the  admission  of  large  volumes  of  air  will 
lower  the  temperature  in  the  firebox,  with 
the  consequent  injury  to  the  flue  sheet 
and  flues. 

The  practice  of  charging  several  shovel- 
fuls of  coal  at  a  time  should  be  avoided 
and  frequent  firing  practiced,  as  in  the 
former  case  large  quantities  of  gas  are 
liberated  at  once,  with  no  chance  of  mix- 
ing with  sufficient  quantities  of  fresh  air 
to  insure  perfect  combustion,  and  the  tem- 
perature of  the  firebox  is  lowered.  Large 
lumps  of  coal  should  be  broken  into  small 
ones  before  being  charged  into  the  firebox. 

When  green  coal   is   charged   into   the 


Water  should  be  fed  into  the  boiler 
regularly  by  the  engineman,  thereby  en- 
abling the  fireman  to  fire  regularly  and 
economically. 

Enginemen  and  firemen  on  passenger 
trains  must  observe  the  following  addi- 
tional instructions :  When  approaching  a 
station  where  a  stop  is  to  be  made,  or  de- 
scending a  grade,  no  smoke  must  be  al- 
lowed to  show  at  stack,  the  blower  should 
be  applied  and  furnace  door  partly  opened, 
and  both  so  regulated  as  to  prevent  the 
formation  of  smoke.  On  approaching 
tunnels,  fires  must  be  sufficiently  replen- 
ished beforehand  to  avoid  firing  through 
tunnels  and  the  consequent  formation  of 
smoke,  the  furnace  door  being  closed  while 
passing  through  tunnel.  The  drumming 
noise  made  by  locomotives  should  be  pre- 
vented at  stations;  this  is  accomplished 
by  admitting  air  to  firebox. 


Chicken  Cars  in  a  Wreck. 

The  veteran  freight  conductor  was  talk- 
ing about  wrecks,  damage  suits  and  other 
trials  and  tribulations  that  the  big  rail- 
road companies  are  exposed  to,  and  the 
subject  drifted  to  the  woes  of  the  farmers 
who  must  watch  their  fences  burn  up, 
see  their  stock  killed,  and  seldom  have 
any  chance  to  recover  damages.  "There 
was  one  farmer  out  along  our  line,"  he 
said,  "who  got  even  through  an  accident. 
This  man  had  a  great  many  chickens,  and 
when  they  wandered  out  on  the  tracks 
to  pick  up  grain  that  had  leaked  from  the 
cars,  many  of  them  were  run  down  and 
killed  by  the  fast  trains.  The  owner 
kicked,  complained  and  prayed,  and  once 
he  actually  brought  suit  against  the  com- 
pany, but  lost  his  case  and  had  to  pay 
the  costs.  This  was  galling  to  him,  but 
one  day  he  had  his  inning,  and  at  the 
same  time  had  his  chicken  population  in- 
creased to  the  extent  of  i,soo  fine  fowls. 
You  see,  we  had  five  cars  full  of  live 
poultry  on  the  train,  and  as  they  were  the 
new-style  poultry  cars,  each  one  of  them 
contained  more  than  400  fine  fowls.  The 
long  train  was  going  down  hill  past  this 
farmer's  place,  when  an  axle  on  the  car 
just  in  front  of  the  poultry  gave  way,  and 
in  an  instant  the  whole  train  was  piled  up 
higher  than  the  telegraph  poles.  You 
ought  to  have  seen  it  rain  live  hens  and 
roosters  when  those  cars  were  ripped  to 
pieces.  They  came  down  like  wild  ducks 
and  flew  off  to  the  fields,  some  of  them 
on  wings,  and  others  trusting  to  leg- 
power.  In  an  instant  that  farm  was  over- 
run by  the  strange  pullets  and  chanti- 
cleers. Many  of  them  had  been  killed, 
but  at  least  1,500  of  them  took  refuge  on 
the  farm  alive  and  well,  and  were  soon 
mixed  up  with  the  native  fowls.  The 
company  officials  wanted  to  send  men  on 
the  farm  to  catch  the  escaped  chickens, 
but  the  farmer  came  out  and  declared  he 
would  sue  for  trespass,  and  that  if  one 
of  his  hens  was  taken  he  would  make  the 
company  pay  dear  for  it. 

"The  officers  of  the  road  were  puzzled, 
and  consulted  the  general  counsel,  and 
that  gentleman,  after  due  reflection,  said 
it  would  be  absolutely  impossible  to  sep- 
arate the  railroad  chickens  from  the  far- 
mer's fowls,  or  to  obtain  an  accurate  list 
of  the  number  of  chickens  lost,  and  that 
the  safest  way  was  to  pay  the  owner  for 
the  entire  cargo  and  say  no  more 
about  it. 

"The  old  farmer  was  happy,  and  de- 
clared that  he  was  doubly  in  luck,  as  the 
fowls  that  came  from  the  wreck  were  so 
badly  scared  that  they  would  not  go  near 
the  tracks,  and  he  lost  none  of  them  in 
that  way.  He  had  to  build  a  big  addition 
to  his  hennery,  and  in  recognition  of  the 
fact  that  it  was  my  crew  that  had  charge 
of  the  train  that  brought  the  windfall,  he 
always  presented  us  with  five  fine  fat  hens 
the  day  before  Thanksgiving." — Pitts- 
burg Post. 
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Criminal  Wheel  l-ittin^. 

From  Transport  we  learn  of  the  derail- 
ment of  a  passenger  train  on  the  Great 
Western  Railway,  clue  to  the  shifting  i^ 
inches  outwardly  of  one  of  the  truck 
wheels  under  a  coach.  On  investigating 
the  case  at  the  shops,  the  defective  wheel 
was  pulled  off  with  a  force  of  10  tons, 
and  it  also  took  a  force  of  10  tons  to  put 
the  wheel  back  to  its  gage  position  on  the 
axle.  This  was  plainly  a  flagrant  case  of 
bad  fitting,  since  the  hub  was  found  per- 
fectly sound ;  but  the  man  who  pressed 
those  wheels  on  originally  had  an  entry 
of  70  tons  pressure  recorded  against  the 
wheel    that    moved. 


disastrous  results  likely  to  follow  the  dis- 
honest or  careless  fitting  of  wheels  and  axles, 
we  believe  the  automatic  record  of  pres- 
sures should  be  a  part  of  every  wheel  press. 


Peter  Cooper's  (^n^ine. 

One  of  the  interesting  bits  of  railroad 
history  is  that  of  the  trial  of  the  "Tom 
Thumb,"  built  by  Peter  Cooper  in  1830. 
This  was  really  an  era  in  the  railroad 
world,  for  it  meant  the  adoption  of  steam 
power  by  the  Baltimore  &  Ohio  Railroad, 
and  made  possible  its  extension  and 
growth  into  one  of  the  first  large  railroads 
of  America. 

Few    believed     that     locomotives   could 


formance  of  I  lie  "roiii  Thumb,"  that 
he  declared  it  surpassed  Stephenson's 
"Rocket"  in  actual  performance,  as  the 
latter  weighed  six  times  as  much  and  had 
a  perfectly  sti  .light  and  level  track  to 
work  on. 


A  Frame  Stiffener. 

Superintendent  Wightman,  of  the  Pitts- 
burgh Locomotive  Works,  has  patented 
a  frame  casting  for  strengthening  the 
front  frames  of  a  locomotive.  The  cast- 
ing fills  the  space  between  the  frames  and 
extends  from  the  bumper  beam  to  the 
saddle.  It  is  light,  but  ribbed  so  as  to 
offer  the  greatest  resistance  to  the  work- 


A    PARTY   OF   PLEASURE   IN   THE    MOUNTAINS. 


There  can  be  no  doubt  that  the  record 
is  a  false  one  and  made  to  screen  the  man 
who  made  the  misfit,  for  it  is  well  known 
that  it  requires  a  force  to  start  a  wheel  off 
its  seat' always  equal  to  and  many  times 
far  in  excess  of  that  to  put  it  in  place. 

To  guard  against  the  "personal  equa- 
tion" in  recording  the  pressures  in  fitting 
wheels  to  axles,  Mr.  Williams,  the  me- 
chanical superintendent  of  the  "Soo" 
road,  some  years  ago  devised  an  auto- 
matic recording  device  something  on  the 
principle  of  an  indicator  diagram.  The 
wheel  press  man  is  simply  powerless  to 
manipulate  such  a  record.     In  view  of  the 


turn  sharp  curves  or  climb  grades  of  any 
account,  and  yet  this  little  engine  of  about 
I  ton  and  of  very  small  power,  drew  45^  • 
tons    over    twelve    miles    an    hour     from 
Baltimore  to   Ellicott's   Mills. 

This  locomotive  had  a  vertical  multi- 
tubular boiler,  Winans'  patent;  one  ver- 
tical cylinder,  double  acting,  3J4  by  14 
inches ;  a  train  of  gears  connecting  the 
crank  shaft  and  axles  (one  account  says 
rope  gearing)  ;  and  a  blower  for  creating 
draft,  driven  from  axle.  It  is  said  to  have 
had  the  valves  driven  by  eccentrics,  with 
V-hooks  for  a  reverse  motion.  Even  Ross 
Winans  was   so  impressed  with  tb     per- 


ing  of  the  cylinders,  and  thus  prevent 
breakage  of  bolts  through  frames  and 
saddle.  Such  a  casting  should  be  a  fruit- 
ful preventive  of  frame  distortion  in  case 
of  collision,  and  we  believe  that  rigidity 
carried  with  it  cannot  but  be  of  advantage 
in  all  cases  where  it  is  used,  but  more 
especially  on  the  frames  of  locomotives, 
without  the  proper  stiffening  at  the  rear, 
as  in  case  of  six  and  eight-wheel  con- 
nected engines. 

The  high  cylinder  saddles  now  in  use 
put  tremendous  strains  on  the  frames,  to 
which  Wightman  invention  will  offer  good 
resistance. 
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Crandall's  Bell  Ringer. 

A  bell-ringer  designed  by  Mr.  Crandall, 
foreman  of  the  Hannibal  &  St.  Jo  shop  at 
St.  Joseph,  Mo.,  as  sliown  in  our  illustra- 
tion, has  been  in  use  for  some  time  on  the 
above  system,  and  is  well  liked  by  all  who 


the  piston,  and  through  its  connection 
with  the  crank  arm  on  the  bell  shaft, 
rings  the  bell.  Fig.  3  shows  the  piston 
raised  and  about  to  descend  by  gravity 
after  the  air  is  exhausted.  The  admis- 
sion and  exhaust  ports  are  shown  above 


Fig.  2. 

have  used  it.  Like  most  of  these  devices, 
this  one  is  secured  to  the  bell  frame,  as 
shown  in  Fig.  I.  The  piston  is  shown 
down  in  Fig.  2,  ready  to  receive  air  or 
steam  (it  may  be  operated  by  either) 
through  the  admission  port,  which  raises 


Fig.  4. 


Figs.  2  and  3,  in  their  respective  positions 
for  the  position  of  pistons  to  which  they 
refer.  The  piston  is  caused  to  have  a 
spiral  motion  as  it  rises  and  falls  in  the 
cylinder,  by  means  of  a  set  screw  in  the 
side  of  the  cylinder,  which  engages  with 


a  groove  in  the  piston ;  the  groove  is 
sliown  in  Fig.  4,  the  set  screw  following 
edge  of  -the  groove.  This  spiral  action 
of  the  piston  moves  it  in  the  cylinder 
so  as  to  uncover  the  admission  and  ex- 
haust ports  alternately. 


Fig.  J. 
Railroad  Men  in  Politics. 

It  is  reported  thut  at  last  election  rail- 
road employes  voted  very  largely  for 
those  who  were  known  to  be  friendly  to 
railroad  interests,  and  against  the  class 
of  politicians  who  think  that  political 
capital  can  be  made  more  easily  out  of 
abusing  railroad  companies  than  through 
any  other  course. 

The  Pittsburg  Post,  noting  the  new  po- 
litical attitude  of  railroad  men,  says :  "A 
railway  official  who  has  been  studying  the 
situation  carefully  said  yesterday  that  he 
was  'amazed  at  the  present  political  atti- 
tude of  the  inen,  and  that  it  meant  more 
than  most  people  were  aware  of.  These 
men,'  he  said,  'have  a  twofold  object  in 
view.  In  the  first  place  they  propose  to 
fight  adverse  railway  rules  and  regula- 
tions with  legislation  as  well  as  organiza- 
tion, and  in  the  second  place  they  promise 
to  protect  the  railroad  companies  from 
tlie  more  radical  elements  which  are 
working  tooth  and  nail  for  reduced  rates 
in  different  States.  We  found  the  men 
or  our  side  in  Ohio  when  the  Legislature 
was  about  to  strike  a  blow  at  the  rail- 
ways of  that  State.  While  the  new 
amalgamation  of  forces  is  likely  to  im- 
pose upon  every  railway  company  the 
necessity  of  increasing  wages,  yet  we 
ought  to,  and  I  think  every  level-headed 
railway  manager  in  the  country  will  ad- 
mit that  it  would  be  wiser  to  grant  the 
ii!crease  and  obtain  the  political  support 
of  the  men  than  to  refuse  and  be  com- 
pelled to  submit  in  the  end,  and  show  a 
disposition  that  might  tend  to  give  the  men 
the  idea  that  the  railroad  managers  have  no 
souls  and  must  be  forced  into  everything 
of  a  nature  favorable  to  their  employes.'  " 
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Catskill  Mountain  Railway. 

The  accompanying  pliotogra(>li  illus- 
trates engine  No.  4  built  by  the  Schenec- 
tady Locomotive  Works  for  the  Catskill 
Mountain  Railway,  a  narrow-gage  (3- 
foot)  road  about  16  miles  long,  which 
passe.s  through  some  very  picturesque 
scenery  on  its  winding  way  from  Cats- 
kill  Landing,  on  the  Hudson  River,  to  the 
base  of  the  Catskill  Mountains.  At  Otis 
Junction  it  connects  with  the  Otis  Ele- 
vating Railway,  which  was  illustrated  and 
described  in  Locomotive  Engineering  in 
November,  1893,  and  which  by  means  of 
cable  power  propels  its  cars  up  7,000  feet 
of  incline,  in  which  distance  it  ascends 
l,6oQ  feet;  and  the  Catskill  Mountain 
train,  having  ascended  Goo  feet  in  its  jour- 
ney, the  traveler,  on  reaching  the  summit, 
finds  himself  2,200  feet  above  the  Hudson 
River,  with  a  magnificent  panorama  of  the 
valley  unfolded  before  him.  He  is  also 
within    300    foct    of    the    fnninis    Catskill 


ill  stiirmy  weather  withnul  tile  rain  beat- 
ing ill.  The  writer  understands  that  the 
window  was  .so  constructed  from  a  sug- 
gestion made  l*y  Mr.  John  A.  Hill,  for- 
merly of  Locomotive  Engineering,  in  an 
article  written  by  him  touching  on  im- 
provements to  locomotive  cabs  for  the 
comfort  and  convenience  of  the  engyie- 
nifii. 

Tile  photograph  was  obtained  through 
the  courtesy  of  Mr.  John  L.  Driscoll, 
master  mechanic  and  road  master  of  the 
Catskill  Mountain  and  the  Otis  Elevating 
Railways,  who  had  the  engine  placed  in 
position  for  the  purpose,  and  who  has 
kindly  furnished  a  few  leading  particu- 
lars in  regard  to  it,  which  are  as  follows, 
viz. : 

Total  weight  of  engine  in  working  or- 
der— 56,100  pounds. 

Total  weight  on  driving  wheels — -36,000 
pounds. 

Wheel-base,  driving — 6  feet  9  inches. 


To  Kelieve  Injectors  of  Scale. 

As  is  well  known  to  those  who  arc 
obliged  to  use  soda-ash  for  a  scale  solvent 
in  locomotive  boilers,  the  effect  of  the 
remedy  on  injectors  is  to  rapidly  clog 
the  tubes  by  a  baking-on  process,  which, 
if  not  removed,  .soon  renders  the  instru- 
ment of  little  avail  as  a  boiler  feeder.  Nu- 
merous ways^f  removing  this  hard  scale 
have  been  resorted  to,  but  Tione  are  as 
successful  as  that  devised  by  General 
Foreman  Lyddon,  of  the  Northern  Pa- 
cific shops  at  Brainerd,  Minn.  The  idea 
was  to  use  an  agent  that  would  attack 
this  scale  with  the  same  efficiency  as  the 
soda-ash  had  shown  in  the  boilers,  and 
experiments  with  muriatic  acid  gave  re- 
sults that  were  satisfactory  in  all  respects, 
not  only  with  the  injectors,  but  all  other 
parts  liable  to  incrustation.  The  bath 
consists  of  an  old  oil  barrel,  into  which  is 
placed  a  large  earthenware  jar  which  con- 
tains the  acid.    Parts  to  be  treated  are  al- 


C.\TSKILL    MOUNT.MN    LOCOMOTIN'E. 


Mountain  House,  which,  by  the  way.  has 
just  passed  through  its  seventy-si.xth  sea- 
son. The  locomotive,  it  will  be  'noted, 
carries  the  name  of  Mr.  Charles  L.  Beach. 
This  gentleman  and  his  two  sons  are  own- 
ers and  proprietors  of  the  Mountain 
House  and  are  also  largely  interested  in 
the  railroad. 

A  glance  at  the  illu.^tration  will  suffice 
to  .show  that  No.  4  is  a  modern  locomo- 
tive and  up-to-date  even  to  a  steam  bell- 
ringer.  The  vacuum  brake,  however,  is 
used  instead  of  the  air  brake.  This,  of 
course,  prevents  the  use  of  the  conduc- 
tor's whistle  signal  on  the  engine,  there 
being  no  air  to  operate  it  with.  In  the 
front  of  most  locomotive  cabs  there  are 
usually  two  small  sliding  windows,  while 
in  this  one  it  will  be  noticed  there  is  only 
■one  sash,  swung  on  hinges  at  the  top  and 
opening  outward,  making  it  possible  to 
have  a  circulation  of  air  through  the  cab 


Wheel-base,  total  of  engine — 18  feet  5 
inches. 

Wheel-base,  total  of  engine  and  tender 
— 40  feet  6  inches. 

Diameter  of  cylinders — 13   inches. 

Stroke  of  piston — 18  inches. 

Diameter  of  driving  wheels  —  49 
inches. 

Diameter  of  driving  journal — 6  inches; 
length,  7  inches. 

Diameter  of  truck   wheels — 24   inches. 

Boiler,  working  pressure  per  square 
inch — 160  pounds. 

Boiler,  diameter  of  front  end — 42 
inches. 

Length  of  firebox — 90  inches. 

Width  of  firebox — 245^2  inches. 

Number  of  tubes — 120. 

Outside  diameter — 2  inches. 

Length  of  tubes — 9  feet  sJS  inches. 

Fuel  used — Anthracite  coal. 


lowed  to  remain  a  short  time  in  the  acid, 
and  are  then  dipped  in  clear  water,  after 
which  all  vestige  of  scale  has  disappeared 
down  to  clean  metal. 


A  paper  was  read  at  the  last  meeting  of 
the  American  Society  of  Mechanical  En- 
gineers on  "The  Calorific  Power  of 
Weathered  Coal,"  which  ought  to  be  of 
considerable  interest  to  railroad  com- 
panies and  other  power-users  who  have 
large  quantities  of  coal  constantly  ex- 
posed to  the  weather.  Very  careful  tests 
were  made  to  ascertain  the  effect  of  ex- 
posure to  wind  and  weather  for  eleven 
months.  It  was  found  that  the  action  of 
the  weather  decreased  the  percentage  of 
carbon,  hydrogen  and  nitrogen,  while  it 
increased  the  quantity  of  oxygen.  The 
heat  \Tilue  of  the  coal  was  decreased  about 
one-hiPf  of 'ene  per  cent. 
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Roundhouse  Lighting. 

It  might  be  more  proper  to  speak  of 
roundhouse  darkness,  as  that  is  too  often 
the  condition,  and  a  recent  visit  to  one 
of  the  main  roundhouses  of  a  large  road 
revealed  the  use  of  the  smoky,  odorous 
torch  which  only  made  the  darkness  more 
intense.  The  cost  of  repair  work  under 
such  conditions  (to  say  nothing  of  its 
quality)    would   soon   pay   for  a   lighting 


which  to  base  an  objection.  In  fact,  it 
will  be  seen  to  be  a  strong  frame  for  the 
material  in  it,  and  so  simple  in  its  struc- 
tural features  as  to  be  cheaply  built  and 
maintained. 

The  longitudinal  sills  are  steel  channels, 
while  the  end  sills  are  of  oak.  The  bol- 
sters are  bolsters  in  fact,  and  not  merely 
fillers,  and  to  their  integrity  as  sustaining 
members  may  be  ascribed  the  reason  why 


lars  of  the  details  entering  the  con- 
struction of  the  frame,  for  which  we 
are  indebted  to  Mechanical  Engineer 
Seley. 


If  any  of  our  contributors  fails  to  find 
his  article  in  this  or  the  next  few  issues, 
he  is  requested  to  send  us  a  duplicate 
copy  of   it,   as,   with   few   exceptions,   all 
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system  with  arc  lamps  for  general  light- 
ing and  portable  incandescent  lamps  for 
special  work. 

The  amount  of  work  that  can  be  done 
by  the  flickering  light  of  a  torch  is  not 
large  nor  of  the  best  grade.  Even  though 
night  work  may  not  be  desirable,  it  is 
still  necessary  many  times,  and  at  least 
one  or  two  tracks  should  be  provided 
with  proper  light  for  this  purpose.  They 
might  be  called  "night-work"  tracks  and 
saved  for  engines  needing  rush  repairs. 


Steel  Tender  Frame— Chicago  Great 
Western  Railway. 

Now  that  steel  car  framing  has  passed 
the  nursing-bottle  period  and  arrived  at 
a  stage  of  development  easily  fostered  be- 
cause of  its  security,  there  is  a  revival  of 
interest  in  the  steel  tender  frame.  Just 
why  this  type  of  frame  should  ever  be 
allowed  to  languish  is  one  of  those  pe- 
culiar things  no  fellow  has  been  able  to 
explain  satisfactorily  to  its  advocates.  An 
examination  of  the  accompanying  design 
of  the  Chicago  Great  Western  will  not 
reveal    any  very  serious  weaknesses    on 


the  frame  is  not  subject  to  deformation  "copy"  was  destroyed.     The  fire  occurred' 

under  load;  it  holds  up.     The  diagonal  so  early  in  the  month  that  but  little  of  it 

bracing  has  the  same  office  in  resisting  had  been  sent  to  the  printer.     Send  'em 

the  horizontal  forces.    The  accompanying  along  early  and  often.     We  are  particu- 

bill  of  material  gives  all  necessary  particu-  larly  short  of  correspondents'  letters. 

BILL  OF  MATERIAL. 


No. 


Name. 


Riftht  center  sill 

Left        "        "   

Right  side       "   ...  

Left      "  "    

Transom,  top  bar 

bottom  bar  

Side  bearings  bar 

Center  tie  bar 

Front  tie  plate 

"     end    "    

Back    "      "    

Comer  Irons,  end  plates  to  center  sills 

end  timbers  to  side  sills 

"  transnms  to  center  sills 

tie  bar  to  center  sills 

"  tie  bar  to  side  sills 

Front  comer  braces 

Bank        ■'  ■'      

Middle     "  "      

Center  brace  thimbles 

.  •'  bolts 

End  casting       "     -j 

Front  timber    "     

Back       "  "     

Bolts  for  No.  28 


No. 
Pees 


Dimensions. 

25  lbs.  per  ft. 

9'  channel,  18'  7'  long 

9'         ••         18' 7'     "     

9"         "         18' 9"     "     

9'         "        18  9'    "     

M'xl0-x8'4- 

I!4'  X  10-  X  7' 9- 

%•  X  lO-  x8'  10" 

%•  x6-  x8'.f 

M'  X  la*  X  I'  9* 

V  X  I2"  x2' 

f  x9'  X  2' 

3H'  X  3K'  angle.  7'  long 

8)^'x3W'      ••      9-    "     

3Vi*x3!|-      •'     10-    "    

3H*x5-         "      6-    "    

3H'x3!^-      "      6-    "      

r  X6'X5'  r     

!•  x5-x4'3' 

!•  X5"x5'  10' 

IH' X  strong  pipe  15' long 

1'  X  19)^'  square  head  atid  nuts 

1)|-  X  le- }  '''">  ^'  ^  '^'  ^  ''"  shank 

IW'  X  !«■  square  head    

I)4*xl3>^'         "         

iJl-xiaH-  , 

1H'X4H-  "        


Weigbt 


lbs. 


1,867 


446 

659 

289 

127 

46 

83 

62- 

82 

41 

91 

17 

14 

73 

145 

197 

315 

22 

115 

22 
16 
27 
66 
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Two  New  Rogers  Locomotives. 

The  engines  on  tliis  page  and  un 
page  12  fairly  represent  the  ten-wheel 
type  of  engine  for  both  freiglit  and 
passenger  service.  The  Texas  &  Pacific 
engine  is  hghter  by  about  8,000  pounds 
than  tlie  freight  engine  of  the  Ilhnois  Cen- 
tral, and  this  proportion  is  apparently 
maintained  throughout.  Tlie  principal 
dimensions  are  as  follows : 

Cylinder — 19x26  inches. 

Cast-steel  drivers — 67  inches  in  diam- 
eter. 

Driving  wheel-base — 13  feet. 

Total   wheel-base — 24  feet. 

Weight  on  truck — 41,500  pounds. 

Weight  on  drivers — 115,000  pounds. 

Total   weight — 156,500  pounds. 

Boiler,  diameter — 62  inches. 

Tubes — 2  inches  diameter,  13  feet  9 
inches  long. 

Number — 285  ;    iron. 

Tube  heating  surface — 2,051.7  square 
feet. 

Firebox  heating  surface — 140.9  square 
feet. 


tires,  We.'liiighousc-Anierican  brakes. 
United  States  metallic  packing.  Leach's 
sander,  Heginbottom  bell-ringer,  Safety 
Car  Heating  &  Lighting  Company's  steam- 
heat  apparatus. 


Committee  on  Flanged  Tires. 

Since  touching  on  the  wide  difference 
in  the  location  of  plain  tires  on  engines 
having  six  or  more  wheels  connected,  we 
are  in  receipt  of  a  circular  from  a  com- 
mittee of  the  Master  Mechanics'  Associa- 
tion, seeking  information  that  is  intended 
to  expose  all  the  weaknesses  of  the  di- 
verse situation  as  it  stands  at  present. 
The  questions  asked  refer  to  the  location 
of  flanged  tires  on  mogul,  ten-wheel  and 
consolidation  engines,  as  follows :  Length 
of  wheel-base,  rigid  and  total.  Is  engine 
truck  rigid  or  swing  motion,  and  what  is 
side  motion,  if  any?  How  much  lateral 
motion  between  driving  box  and  hub  on 
engine  leaving  the  shop?  How  much 
lateral  motion  between  truck  box  and  hub 
when  engine   leaves  the  shop?     Distance 


China  on  the  Move. 

There  has  been  more  talk  than  real 
work  on  Chinese  railway  construction  ;  but 
one  line,  the  Imperial  Chinese  Railway, 
has  made  considerable  progress.  This 
railway  is  without  doubt  one  of  the  great- 
est enterprises  in  northern  China.  Al- 
ready 320  miles  of  road  have  been  con- 
structed (80  miles  of  which  are  double 
track),  and  125  are  now  under  construc- 
tion. The  company  has  sixty-four  en- 
gines of  Chinese  make,  four  Belgian, 
twenty-one  American  and  thirty-eight 
English.  From  8,000  to  12,000  men  are 
constantly  employed,  forty-two  of  whom 
are  foreigners.  They  have  extensive 
shops  at  Tong  Shan,  where  cars  of  all 
kinds  are  built.  The  cross-ties  and  bridge 
timbers  are  imported,  principally  from 
Oregon,  although  small  shipments,  far  in- 
ferior in  quality,  are  received  from  Japan. 
The  road  is  gradually  being  extended,  and 
ere  long  will  be  completed  to  Niuchwang, 
one  of  the  terminal  points  of  the  Russian 
Railway.  The  traffic  for  the  past  eleven 
months  was  as  follows :   Passengers  car- 


Total  heating  surface — 2.192.6  square 
feet. 

Grate — 42  x  106^  inches,  30.95  square 
feet. 

Steam  pressure — igo  poimds. 

Tender  capacity — 4,300  gallons. 

It  is  equipped  with  two  No.  3  Coale 
muffler  safety  valves,  Nathan  lubricator, 
two  monitor  injectors,  Westinghouse 
American  brake  on  all  wheels.  United 
States  metallic  packing,  Gould  pilot,  Gol- 
niar  bell-ringer,  Krupp  tires,  Houston 
Sander. 

The  principal  dimensions  of  the  engine 
for  the  Illinois  Central  are  shown  on  the 
engine  diagram  on  page  17.  As  will  be 
seen,  it  has  an  extended  wagon-top  boiler. 
This  is  66  inches  in  diameter  and  made  of 
^-inch  steel.  The  tender  holds  5,000  gal- 
lons. 

The  equipment  consists  of  two  No.  3 
Ashton  muffled  safety  valves,  a  Nathan 
lubricator,   two   Nathan   injectors,    Krupp 
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between  flanges?  Degrees  in  sharpest 
curve  on  the  line?  Is  track  laid  wide  of 
gage  on  curves ;  if  so,  how  much  for  each 
degree?  Has  present  practice  in  location 
of  flanged  tires  ever  caused  any  trouble, 
and  in  what  way?  What  are  the  benefits 
or  advantages  resulting  from  present 
practice? 

If  there  is  a  proper  disposition  mani- 
fested to  answer  these  questions,  there  is 
no  doubt  that  this  committee  will  be  able 
to  give  the  association  some  interesting 
facts.  They  are  remarkably  well  equipped 
with  inside  personal  information  on  this 
subject,  that  must  of  necessity  be  of  the 
greatest  value  in  formulating  their  re- 
port ;  but  they  are  entitled  to  the  infor- 
mation asked  for  in  order  to  make  it 
what  it  ought  to  be,  in  showing  the  exact 
status  of  tire   location. 

Some  of  these  questions  -will  be  grudg- 
ingly answered,  no  doubt,  if  at  all  for  they 
are  calculated  to  bring  out  all  weak  points. 


ried,  1,216,885;  freight,  1,870,118  tons. 
The  traffic  is  rapidly  increasing,  and  al- 
ready the  road  is  paying  handsome  divi- 
dends. Those  most  familiar  with  Chinese 
railways  advise  American  railroad  men  to 
keep  away  from  them. 


A  patent  has  been  granted  to  Mr.  T.  A. 
Browne,  master  mechanic  of  the  Juniata 
shops  of  the  Pennsylvania  Railroad,  for 
what  he  calls  an  impact  tool.  It  is  an  in- 
geniously contrived  hand  tool  operated  by 
a  "motive  fluid."  which  is  likely  com- 
pressed air,  and  is  adapted  to  use  as  a 
caulking  or  chipping  tool. 


Although  our  supply  of  mechanical  and 
engineering  books  was  burned,  we  are 
still  in  the  business  of  selling  them.  Send 
for  our  "Book  of  Books  "  and  see  what 
we  can  do. 
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Plain  Talks  to  the  Boys. 

BV    C.    li.    COX(JEU. 

So  you  want  to  know  what  a  fireman 
should  learn  before  he  is  promoted  to 
engineer? 

Well,  that  question  will  take  a  pretty 
long  answer,  for  everybody  has  a  different 
idea  of  this  matter.  Some  will  say  that 
if  you  have  fired  three  years  for  a  good 
man  who  shows  you  all  the  points  about 
an  engine  you  will  know  enough  when 
you  get  promoted.  That  view  leaves  out 
the  question  of  learning  how  to  handle  a 
heavy  train  in  the  most  successful  way. 
but  probably  it  is  understood  you  will 
learn  that  from  observation  of  how  it  is 
done  by  the  various  engineers  you  may  be 
with. 

Others  say  that  you  cannot  learn  every- 
thing necessary  by  experience,  as  in  all 
your  experience  as  a  fireman  you  may 
never  see  anything  get  disabled  on  your 
engine.  So  that  unless  someone  tells 
you  how  it  should  be  done  you  will  not 


engine  house,  as  well  as  out  on  the  road, 
and  how  to  fire  the  different  classes  of 
engines  in  use  on  your  road  to  get  the 
best  results.  If  there  is  any  class  of  en- 
gine that  does  not  steam  as  freely  as  the 
others,  it  is  a  good  plan  before  you  are 
Iiromoted  to  ask  to  make  a  few  trips  on 
them  in  charge  of  the  scoop,  so  that  if  you 
get  one  to  run  you  will  be  on  to  their 
curves  and  be  able  to  handle  your  train 
satisfactorily.  "That  would  look  as 
though  you  were  going  to  be  the  fireman 
instead  of  engineer  after  promotion,"  did 
you  say?  Maybe  it  does  look  so  to  you 
to-day,  but  you  will  find  out  when  you 
get  promoted  you  are  liable  to  get  one  of 
the  poorest  engines  to  work  with ;  they 
do  not  pick  out  the  best  for  the  beginners, 
as  they  ought  to  so  as  to  have  a  fair  show. 
And  you  won't  get  an  old  experienced 
fireman  with  you ;  more  likely  you  will 
have  a  new  man  like  yourself.  Now,  as 
the  engineer  is  held  responsible,  he  will 
have   to    see   that   the    fireman    does    the 


throttle.  That  is  the  fireman's  view  of  it, 
but  when  you  are  promoted  you  will  want 
to  shut-off  where  the  train  will  run  in  at 
the  proper  speed,  so  as  not  to  lose  any 
time  and  still  make  a  good  easy  stop. 
Of  course,  it  goes  without  saying  so  here, 
that  different  trains  will  have  different 
speeds,  more  or  less  brake  power,  be  very 
heavy  or  light,  and  the  condition  of  the 
rail  is  constantly  varying,  so  that  you  as 
engineer  will  be  called  upon  to  use  some 
judgment  as  to  the  proper  place  to  shut 
off. 

If  the  road  is  up  hill  and  down,  with 
sags  in  the  line  at  one  place  and  hogbacks 
at  another,  you  will  have  to  learn  where 
to  ease  off  on  the  throttle  and  where  to 
work  steam  hard  to  keep  the  train 
stretched  out  and  not  break  it  in  two. 
This  point  will  bother  you  if  you  are  a 
passenger  fireman  only,  but  it  comes  ea^y 
for  a  freight  fireman  to  learn  this  early ; 
probably  having  to  look  back  for  the 
markers  and  watching  on  his  side  of  the 


Dcscril'tive  diagram   on   page   17. 
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know  just  what  to  do  in  case  of  a  break- 
down. Both  of  these  views  are  right  as 
far  as  they  go,  but  they  do  not  go  far 
enough  into  the  subject.  But  that  does 
not  answer  your  question  as  to  what  you 
should  understand  and  practice  as  a  fire- 
man while  firing,  and  what  knowledge  of 
the  engineer's  duties  is  necessary  before 
promotion. 

We  won't  say  anything  about  having 
good  judgment  and  an  even  temper,  for  if 
you  are  not  already  built  that  way  it 
cannot  be  learned  from  someone  else  tell- 
ing about  it.  Sad  experience  tells  about 
this  in  a  convincing  way.  You  should 
be  a  fair  penman  and' have  a  good  knowl- 
edge of  arithmetic,  for  railroading  has 
considerable  mathematics  in  it.  Every- 
thing has  to  be  explained  on  paper ;  if 
you  are  not  handy  with  a  pen  you  may 
come  out  second  best  when  you  are  called 
on  to  "please  explain." 

In  the  first  place  you  should  know  all 
about    the    fireman's    duties    around    the 


work  right.  That  is  where  it  comes  handy 
to  know  how  yourself.  You  will  have  to 
tell  him  how  from  time  to  time  on  the 
trip,  as  you  will  not  have  time  to  handle 
the  scoop  and  show  him  how.  Can  you 
show  anyone  else  how  to  fire  properly 
unless  you  know  enough  about  it  to  be 
able  to  explain  it? 

As  you  will  likely  be  examined  on  the 
train  rules,  telegraph  orders  and  time 
card,  of  course — "You  have  passed  ex- 
amination on  all  that,"  you  say?  Have 
you  also  passed  the  air-brake  examina- 
tion? No?  Well,  of  course,  you  will 
need  to  get  ready  for  that,  but  that  is 
a  comparatively  easy  part  of  the  whole 
business,  so  we  will  pass  that  now  and 
take  it  up  later;  for  the  present  talk  aoout 
what  you  can  learn  while  you  are  firing 
freight. 

You  should  learn  the  shutting-off  places 
of  each  engineer  you  fire  for,  so  that  you 
will  not  be  caught  with  the  door  open 
and  a  heavy  green  fire  when  he  closes  the 


curve  for  break-in-twos  impresses  it  on 
his   inind. 

When  following  another  train  it  is  a 
good  plan  to  learn  how  far  off  a  caboose 
is.  When  the  faint  red  spot  you  see  ahead 
of  you  begins  to  separate  into  the  two 
or  more  red  lights,  which  are  on  its  rear 
end,  then  you  will  know  when  to  begin 
to  stop.  In  the  daytime  you  can  judge 
very  closely  where  it  is  by  the  land  marks 
near  it,  but  in  the  night  on  straight  track 
you  have  no  doubt  seen  an  engineer  get 
ready  to  stop  three  miles  from  a  caboose, 
while  another  one  will  make  his  full  speed 
up  close  and  then  stop  just  far  enough 
back  to  be  safe,  as  easily  as  if  it  was  day- 
time.    It  pays  to  learn  how  he  does  this. 

In  the  matter  of  coal  and  water,  get  in 
the  habit  of  estimating  closely  just  how 
much  coal  there  is  in  the  tender  at  various 
points  along  the  road,  and  how  much  is 
used  with  a  full  train  making  the  card 
time  from  one  point  to  another.  Figure 
on  how  many  miles  per  ton  your  engine 
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will  make  ovc-r  llic  wlinlc  (!i\i-.inn,  and 
how  many  miles  over  tlie  hard  parts,  say 
for  twenty  miles,  and  then  on  an  easy 
part  of  the  road  on  same  division.  Then 
you  can  tell  within  a  part  of  a  ton,  or  a 
bushel,  whether  there  is  enough  on  the 
tender  to  lake  your  train  in  or  out.  This 
information  is  important,  for  a  stop  for 
coal  may  knock  you  out  of  several  meet- 
ing points  and  make  a  di (Terence  of  hours 
in  arrival  at  terminal. 

"It  (liin't  pay  to  sliovel  off  the  hind 
end,"  you  say?  Well,  that  is  so  some- 
times and  not  so  at  others.  It  depends 
on  a  good  many  conditions.  If  yon  do 
not  believe  in  shoveling  coal  off  the  hind 
end  of  the  tender  when  you  arc  firing, 
practice  as  an  engineer  what  you  preacli 
as  a  fireman;  maybe  this  advice  may 
change  your  decision  now. 

As  to  the  estimate  of  the  amount  of 
water  used,  docs  it  make  you  tired  to 
stop  at  every  water  plug  on  the  division 
and  find  over  a  half  of  a  tender  of  water 


.'\fter  you  once  learn  as  a  fireman  these 
methods  of  closely  figuring  on  how  far 
the  supply  of  coal  and  water  which  you 
have  on  hand  will  take  your  tram,  the 
engineer  will  show  his  confidence  in  your 
judgment  in  this  matter,  which  will  give 
you  a  chance  to  test  it  every  trip. 

All  these  things  should  be  learned  early 
in  your  education  as  a  fireman,  say,  be- 
fore the  second  year;  if  no  attention  has 
been  paid  to  them  get  a  hustle  on  your- 
self at  once.  Do  not  make  the  common 
mistake  of  trying  to  learn  the  engineer's 
part  of  railroading  first;  learn  how  to  be 
a  skillful  and  reliable  fin-man  first,  last 
and  all  the  time. 

As  to  breakdowns  and  other  disabilities 
of  a  locomotive ;  when  one  breaks  down 
get  around  and  see  how  she  is  blocked  up 
or  disconnected.  An  object  lesson  of  this 
kind  is  worth  a  whole  page  of  what  can 
be  written   about   it. 

If  your  engineer  takes  an  interest  in 
you,   he  will   explain  how  and   why  such 
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later  after  you  have  studied  what  books 
you  can  get  hold  of,  and  we  will  talk  of 
this  matter.  There  is  a  prejudice  against 
learning  railroading  out  of  a  book;  never 
mind  that ;  go  ahead  and  learn  wherever 
you  can ;  that  is  what  you  subscribed  for 
LocoMOTivK  Enxinkeki.vo  for.  The  trouble 
has  been  that  a  man  without  experience 
who  learned  anything  out  of  a  book 
thought  he  knew  it  a  little  better  than  the 
man  who  had  learned  it  by  experience ; 
that  of  course  made  the  practical  man 
jealous  at  once.  Learn  all  you  can  out  of 
books  to  help  out  what  you  learn  by  ex- 
perience; life  is  too  short  nowadays  to 
learn  it  all  by  one  of  these  methods  only. 

You  should  know  how  to  handle  the 
various  makes  of  injectors  in  use  on  your 
road  and  where  to  look  for  the  trouble  in 
case  one  of  them  won't  work  out  on  the 
line.  Soinc  of  them  get  out  of  order  in 
one  part,  others  in  another ;  when  your 
water  is  getting  low  in  the  boiler  quick 
work  at  a  balky  injector  is  required. 

Go  into  the  back  shop  and  have  a  talk 
with  the  man  who  cleans  and  repairs 
them.  He  can  tell  you  where  the  troubles 
are  apt  to  be  located ;  you  can  then  study 
out  how  to  remedy  them.  The  sight-feed 
lubricator  is  so  generally  used  on  loco- 
motives that  very  few  firemen  get  old 
enough  for  promotion  without  knowing 
how  to  care  for  and  operate  them. 

When  you  go  to  running,  it  is  likely  you 
have  learned  all  about  where  the  grades 
begin  and  end,  so  as  to  know  where  to 
take  a  run  for  a  hill  or  where  you  can 
pull  a  train  over. 

"You  would  like  to  hear  some  more 
about  firing  coal,  so  you  can  show  a  new 
man  how,"  would  you?  Well.  now.  that 
is  a  good  sign  that  this  talk  ha?  set  you 
a-thinking.  There  is  not  time  enough  for 
that  to-day ;  but  the  next  time  we  meet, 
that  will  be  the  subject  for  discussion. 


each  time  with  one  engineer,  while  with 
another  man  you  only  stop  at  every  other 
one  and  never  get  short  of  water?  Of 
course  it  does,  and  when  you  dig  down 
for  the  reason — it  will  be  close  to  the 
surface — you  will  find  that  the  man  who 
has  to  stop  at  every  water  plug  does  not 
know  anything  about  how  much  water  it 
takes  to  run  from  one  plug  to  the  next, 
aijid  how  much  there  is  loft;  or  else  he  is 
wasteful  of  water  in  handling  his  engine. 
See  that  your  tank  is  full  when  leaving 
the  terminal,  and  the  cover  on  the  water 
hole ;  when  you  next  take  water  measure 
and  see  how  much  there  is  gone  till  you 
are  able  to  estimate  it  accurately.  Do 
this  at  all  succeeding  stops  for  water. 
Then  you  will  soon  know  how  many 
inches  of  water  it  has  taken  to  bring 
the  train  so  many  miles,  and  this  practice 
will  train  you  so  that  as  an  engineer  you 
will  know  whether  it  is  practicable  to  go 
by  a  water  plug  to  the  next  one.  For  in- 
stance if  you  have  used  eighteen  inches  of 
water  in  pulling  your  train  twenty  miles 
up  grade,  you  are  safe  at  one  inch  a  mile 
for    the    next    stretch    to    a    w-ater    plug. 


work  should  be  done ;  if  he  docs  not.  there 
must  be  some  good  reason  for  it.  Be 
good  natured  in  your  search  for  informa- 
tion and  success  will  come. 

You  should  learn  how  to  locate,  as  far 
as  possible,  the  trouble  in  a  disabled  en- 
gine before  any  part  of  her  is  taken  down ; 
if  the  disabled  part  is  in  sight,  this  will 
not  take  long.  More  than  half  the  mis- 
takes made  in  getting  ready  to  move  your 
train  again  are  made  in  locating  the  dis- 
ability. When  once  it  is  located,  go  to 
work  the  shortest  way  to  get  ready  to 
move  your  tiain,  and  have  it  done  secure- 
ly, so  you  will  not  have  to  stop  again. 
You  should  know  whether  it  is  better  to 
send  for  help  at  once  or  try  and  get  in 
without  assistance ;  delays  are  expensive. 

As  to  learning  how  to  handle  break- 
downs from  an  instruction  book,  while 
some  of  the  directions  given  will  not  fit 
your  case  exactly,  yet  they  will  set  you  to 
thinking  when  you  study  over  the  book. 
By  all  means  post  yourself  up  on  how 
other  men  look  at  these  matters;  you  may 
read  of  more  than  one  way  to  block  up 
or  get  in  a  disabled  engine.    Come  around 


Mechanical  stokers  have  been  used  very 
successfully  for  years  for  the  firing  of  sta- 
tionary boilers,  but  attempts  to  apply  them 
to  marine  or  locomotive  boilers  have  been 
failures.  A  New  York  concern  has.  how- 
ever, undertaken  to  apply  a  mechanical 
stoking  plant  to  a  large  vessel  trading  on 
the  Lakes  and  to  guarantee  its  success. 
There  are  three  stokers,  guaranteed  to 
burn  1.650  pounds  of  coal  per  hour  and 
2,100  pounds  under  forced  conditions.  The 
guarantee  stipulates  that  the  stack  shall 
be  perfectly  smokeless,  the  only  smoke 
possible  being  when  the  fires  are  being 
cleaned  or  when  new  fires  are  being 
started,  or  when  the  fires  are  being  un- 
dulv  forced. 


Don't  be  discouraged  or  provoked  if 
your  book  orders  are  not  filled  as  prompt- 
ly as  formerly,  for  we  had  absolutely 
nothing  left  in  stock,  and  it  takes  time  to 
get  them  together  again.  If  we  can't 
supply  the  books,  your  money  will  be  re- 
turned— but  give  us  a  little  time. 
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A  Pair  of  Recent  Brooks  Locomotives. 

We  show  on  this  page  illustrations 
of  two  locomotives  recently  turned 
out  of  the  Brooks  Locomotive  Works,  that 
possess  features  that  make  an  interesting 
comparison.  Both  are  for  heavy  freight 
service;  one  for  a  far  Western  road,  the 
other  for  a  road  in  Western  New  York 
and  Pennsylvania.  The  consolidation  lo- 
comotive is  for  the  Oregon  Railway  & 
Navigation  Company;  the  twelve-wheeler 
for  the  Buffalo,  Rochester  &  Pittsburgh. 
Both  are  single-expansion  engines,  and 
both  are  intended  for  pulling  very  heavy 
trains  over  steep  grades. 


engine  33.490  pounds  tractive  power. 
At  that  rate  the  coefficient  of  adhesion 
is  4. 

The  twelve-wheel  engine  has  cylinders 
20x26  inches;  driving  wheels  55  inches 
diameter ;  a  boiler  providing  2,298  square 
feet  of  heating  surface,  and  32.4  square 
feet  of  grate  area.  The  weight  of  this  en- 
gine is  156,000  pounds,  of  which  126,000 
pounds  rest  on  the  drivers.  In  this  case 
the  tractive  power  is  29,672  pounds  and 
the  coefficient  of  adhesion  4.2. 

Fuller  particulars  of  the  dimensions  of 
the  engines  will  be  found  on  the  outline 
diagrams. 


with  the  assistance  of  Ross  Winans. 
Davis  sent  to  his  shop  in  York  for  his 
"drawings,"  but  they  were  not  on  paper — 
more  substantial  than  that,  they  were  on 
wood.  He  had  used  shingles,  scraps  of 
board  or  any  old  thing  he  could  find. 
With  the  aid  of  these  the  "York"  was  re- 
modeled, and  served  as  a  standard  for 
others,  for  a  short  time. 


Baldwin  Locomotive  Works  have  fa- 
vored us  with  No.  8  of  their  "Record  of 
Recent  Construction,"  which  forms  a  very 
interesting  series  for  those  interested  in 
modern  locomotive  building.     It  includes 


A    GOOD    TEAM. 


The  consolidation  engine  weighs  154.- 
000  pounds,  of  which  136,000  pounds  are 
on  the  drivers.  The  cylinders  are  19  x  30 
inches ;  the  driving  wheels  55  inches  diam- 
eter, and  the  boiler  has  a  total  heating 
surface  of  2,162  square  feet,  and  the  grate 
area  is  32.4  square  feet.  The  working 
boiler  pressure  is  200  pounds  per  square 
inch.  Under  the  Railway  Master  Me- 
chanics' rule  of  8s  per  cent,  boiler  pres- 
sure as  the  mean  effective  cylinder  pres- 
sure at  low  speeds,   this  would  give  the 


Locomotive   Drawings  in  i83i.- 

The  complete  drawings  of  locomotives 
and  other  machinery  that  we  see  to-day, 
and  which  are  necessary  in  modern  loco- 
motive building,  are  in  marked  contrast 
with  some  of  the  methods  in  vogue  in  the 
earlier  days. 

In  1831,  after  Phineas  Davis,  the  watch- 
maker, of  York,  Pa.,  had  earned  the 
$4,000  prize  offered  by  the  Baltimore  & 
Ohio  for  the  best  locomotive  (the 
"York"),  he  went  to  work  to  improve  it. 


gages  from  231/2  inches  to  5  feet  and 
several  distinct  types  of  locomotive.  The 
engines  go  to  the  various  parts  of  the 
world. 


A  man  named  Tomlinson  has  been  con- 
victed in  an  English  court  for  having 
made  three  attempts  to  wreck  passenger 
trains.  He  was  sentenced  to  penal  servi- 
tude for  life,  a  hard  punishment  that  was 
richly  deserved. 
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How  to  Set  Valves. 

UY    IRA    A.    MOORE. 

The  present  practice  in  most  railroad 
repair  sliops  of  liaving  special  men  for 
doing  the  different  parts  of  the  work  does 
not  give  the  apprentice  a  very  good  op- 
portunity to  take  part  in  all  the  work,  and 
the  man  who  docs  the  valve  setting  is  apt 
to  be  thought  of  by  the  boys  as  knowing 
something  that  few  can  Icarn,  and  some 
men  who  do  the  work  seem  to  try  to 
make  the  operations  of  valve  setting  ap- 
pear as  difficult  and  mysterious  as  pos- 
sible. That  there  is  nothing  so  very  per- 
plexing connected  with  this  part  of  the 
work  we  will  endeavor  to  show  in  what 
follows. 

Suppose  we  are  working  on  an  engine 
that  has  an  indirect  link  valve  gear.  Tlie 
outside  lap  of  valves  is  54  inch  and  they 
are  line  and  line  inside.  Since  the  work 
is  to  be  done  with  the  steam  chest  covers 
screwed  down,  we  must  have  some  way 
to  know  the  position  of  the  valve  on  the 
seat  without  seeing  it.  For  this  purpose 
we  will  use  a  tram  like  that  shown  in  Fig. 
20,  and  the  points  a  and  b  on  valve  stem, 
and  point  c  on  steam  chest  stufifing  box', 
all  shown  in  Fig.  21. 

Point  c  may  be  in  any  convenient  place, 
but  it  is  generally  a  little  to  the  outside  of 
the  top  of  stuffing  box.  We  will  now 
find  the  points  a  and  b.  which  must  be 


Fig.  20 

•done  before  the  chest  covers  are  put  on. 
Slide  the  valve  ahead  until  it  is  just  be- 
ginning to  uncover  the  back  steam  port. 
A  piece  of  tin  is  usually  slipped  between 
valve  edge  and  port  edge  to  prove  that  the 
port  is  beginning  to  be  uncovered.  Then 
place  the  short  point  of  the  tram  in  the 
point  c,  Fig.  21,  and  with  the  long  point 
scribe  an  arc  across  the  top  of  valve  stem. 
Draw  a  line  on  top  of  and  parallel  with 
the  stem,  then  the  point  of  intersection  of 
the  line  and  arc  will  be  the  point  a,  which 
should  be  marked  with  a  small  center 
punch  mark.  Now  slide  the  valve  back 
until  the  front  port  is  just  beginning  to 
■open,  then  proceed  to  get  point  6  as  o  was 
found.  The  distance  between  o  and  b  is 
<qual  to  twice  the  lap  of  the  valve.  Before 
getting  these  points  the  valve  stem  gland 
should  be  in  place,  also  the  valve  rod  con- 
nected up,  thus  keeping  the  valve  stem  the 
same  hight,  since  any  variation  in  the 
flight  of  stem  will  cause  the  tram  to  ex- 
tend a  greater  or  less  distance  back  of  c. 
Hence  the  necessity  for  keeping  the  stem 
the  same  hight  as  when  it  was  marked. 
Theoretically,  when  the  valve  is  on  the 
center  of  the  seat,  the  upper  rocker  arm 
should  be  at  right  angles  to  the  seat,  and 
the  length  of  the  valve  rod  should  be  such 
as  will  bring  these  conditions  about. 
■Otherwise  the  valve  will  not  travel  the 
•same  distance  each  way  from  the  center  of 
seat.     Practically,  the  rod  can  be  H  inch 


cither  way  from  this  length  without 
having  any  injurious  effect  on  the  valve's 
travel.  But  it  is  well  to  know  how  to  find 
the  proper  length  of  the  valve  rod.  On 
the  end  of  the  rockef  shaft  scribe  a  circle', 
whose  center  is  the  center  of  shaft  and 
whose  diameter  is  the  same  as  that  of  the 
hole  for  the  pin  in  the  top  of  arm.  Fig. 
22.  Put  the  valve  on  the  center  of  the 
seat,  which  position  will  be  indicated  by 
the  tram  reaching  from  c  to  a  point  d, 
midway  between  a  and  b,  Fig.  21.  Also 
put  a  line  with  a  weight  on  each  end  of  it 
over  the  valve-stem  pin,  as  shown  in  the 
Fig.,  then  lengthen  or  shorten  the  rod 
until  the  lines  touch  the  circumference  of 
the  circle  on  end  of  shaft. 

Before  commencing  to  get  the  dead 
centers  it  is  well  to  know  that  the  driving 
wedges  are  properly  adjusted.  Also  see 
that  the  eccentric  rods  are  connected  in 
the  right  way,  that  is,  the  forward  motion 
rod  to  the  top  of  link  and  backward 
motion  to  the  bottom.  Remember  that 
with  an  indirect  link  motion,  such  as  we 
are  dealing  with,  the  eccentric  that  is  con- 
trolling the  valve  always  follows  the  crank 
pin,  or  when  the  pin  is  on  the  forward 


end  of  its  travel.  With  one  point  of  a 
tram,  similar  to  Fig.  23  (which  is  made 
of  }^-inch  steel  and  is  about  12  inches 
long),  in  the  point  e,  scribe  the  arc  f  on 
edge  of  tire,  and  before  moving  the 
wheels,  with  the  same  tram,  and  with 
point  /  on  front  guide  block  as  a  center, 
scribe  the  arc  k  on  cross-head.  Now 
turn  the  wheels  ahead  past  the  center  far 
enough  to  bring  the  arc  k  slightly  back 
of  the  tram  point.  When  the  other  end 
of  tram  is  in  the  center  punch  mark  ;, 
turn  the  wheels  slowly  backward  until 
the  arc  k  has  the  same  position  that  it  had 
when  it  was  made,  which  position  can  be 
found  by  holding  one  point  of  the  tram 
in  ;'  and  stopping  the  wheels  when  the 
other  point  reaches  the  arc. 

Now  scribe  the  arc  g  on  the  tire,  using 
f  as  a  center.  With  dividers  bisect  the 
distance  between  g  and  f  and  get  the  point 
h.  Perhaps  it  will  be  well  to  explain  why 
when  the  wheels  were  turned  until  the  pin 
passed  the  center  they  were  turned  enough 
to  carry  the  cross-head  farther  back  than 
when  the  arc  k  was  down.  At  that  time 
the  pin  was  pushing  the  cross-head  for- 
ward, and  consequently  the  lost  motion 


center  the  forward  motion  eccentric  will 
be  almost  above  the  axle,  and  the  other 
almost  below,  and  both  will  be  advanced 
or  turned  toward  the  pin  enough  to  over- 
come the  lead  and  lap  of  the  valve.  We 
will  not  expect  to  get  the  eccentrics  in 
exactly  the  right  place  at  the  start,  but 
will  set  them  as  near  as  possible  without 
doing  any  measuring,  or,  in  other  words, 
we  will  at  first  guess  at  their  position. 

Now  proceed  in  the  following  manner 
to  find  the  exact  dead  centers  and  length 
of  eccentric  rods.  It  is  important  that  the 
dead  centers  be  accurately  located.  While 
the  crosshead  moves  very  little  when  the 
pin  is  near  the  center,  yet  the  valve  is  at 
about  half  travel.  Hence  it  is  moving  at 
nearly  its  greatest  velocity,  and  a  slight 
error  in  finding  the  dead  centers  will 
seriously  affect  the  accuracy  of  the  work. 

It  makes  no  difference  which  center  is 
found  first,  but  for  convenience  we  will 
get  the  front  one  on  the  right  hand  side. 
Suppose  the  pin  to  be  above  the  center. 
Make  a  center  punch  mark  at  any  con- 
venient place  on  the  wheel  cover,  say  at  e, 
Fig.  21.  Then  turn  the  wheels  ahead  until 
the  cross-head  is  about  ]4  inch  from  the 


between  the  pins  and  brasses  was  taken 
up  in  that  direction.  If  we  had  stopped 
the  motion  when  the  pin  had  passed  the 
center  and  the  cross-head  was  traveling 
back,  the  lost  motion  would  have  been 
taken  up  in  the  opposite  direction.  Hence 
the  arc  g  and  also  the  point  h  would  have 
been  slightly  away  from  the  proper  place. 
But  when  the  cross-head  was  pulled  back 
past  the  right  place  then  the  direction  of 
the  motion  changed  to  bring  it  ahead 
again,  the  strain  on  the  rod  was  the  same 
as  when  the  arc  /  was  drawn. 

We  have  found  the  point  h  and  the  pin 
is  now  a  short  distance  below  the  center. 
Throw  the  reverse  lever  back  as  far  as  it 
will  go,  then  turn  the  wheels  backward 
until  the  tram  will  reach  from  e  to  h.  then 
the  pin  is  exactly  on  the  dead  center.. 
With  the  short  point  of  the  valve  stem 
tram.  Fig.  20,  at  c  scribe  an  arc  tn,  Fig.  24, 
on  the  valve  stem  from  the  top  to  the  out- 
side. 

The  reason  this  arc  is  drawn  from  the 
top  to  outside  of  stem  is  because  the  back- 
ward motion  eccentric  is  moving  the 
valve,  and  this  eccentric  is  on  the  outside, 
or  nearest  the  driving  box.     In  this  wav 
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it  is  easy  to  remember  which  marks  were 
made  for  the  backw^ard  and  which  for  the 
forward  motion. 

After  scribing  the  arc  tn,  and  before 
moving  the  wheels,  make  a  mark  across 
the  outside  edge  of  the  outer  guides  op- 
posite the  end  of  cross-head.  This  mark 
indicates  the  end  of  the  stroke,  and  we  will 
have  occasion  to  use  it  later.  Turn  the 
wheels  back  enough  so  that  when  they 
are  turned  ahead  again  all  the  lost  motion 
in  eccentric  straps  and  other  connections 
,  will  be  taken  up  in  that  direction,  then  put 
the  reverse  lever  in  full  forward  motion 
and  turn  the  wheels  ahead  to  the  center. 
Now  with  the  valve  stem  tram  scribe  an 
arc  on  valve  stem  from  the  top  to  inside 
of  stem  shown  at  />,  Fig.  24.  We  now 
know  the  position  of  the  valve  on  the  seat 
for  both  forward  and  backward  motion 
when  the  pin  is  on  the  front  center  on 
right  side.  Get  the  other  dead  centers  and 
positions  01  valve  in  the  manner  described. 

We  will  now  proceed  to  adjust  the  ec- 
centric rods  to  the  right  length.  Fig.  24 
is  a  top  view  of  the  right  valve  stem  after 
it  has  been  marked  as  described  above. 
The  arcs  0  and  />  were  made  with  the  lever 
in  the  forward  motion,  and  711  and  11  with 
the  lever  in  backward  motion. 

When  the  tram,  Fig.  20,  reaches  from  c 
to  a  or  b.  Fig.  24,  the  valve  is  at  the  point 
of  cut-ofif,  and  since  the  valve  is  to  travel 
the  same  distance  each  way  from  these 
points,  we  can  measure  from  a  and  b  to 
the  arcs  to  determine  how  much  and 
w  hether  to  lengthen  or  shorten  the  eccen- 
tric rods. 

First  the  forward  motion:  Suppose  the 
distance  (measured  on  a  line  through  a 
and  b)  from  b  to  the  arc  p  to  be  ]/s  inch, 
and  from  a  to  the  arc  0  to  be  ^'3  inch,  thus 
indicating  that  the  valve  is  traveling  far- 
ther ahead  than  back  of  the  center  of  the 
seat,  also  that  the  forward  motion  eccen- 
tric rod  is  too  short.  Since  the  arc  p  is 
back  of  b,  and  0  is  back  of  a.  the  amount 
to  lengthen  the  rod  is  equal  to  half  the 

sum     of    the     distances    0  a    and   b  />.    or 
s    I     1 
5-^  ;i  inch, 

provided  the  upper  and  lower  rocker  arms 
are  the  same  length.  If,  as  is  often  the 
case,  the  lower  arm  is  the  shorter,  the 
length  of  the  rod  will  not  have  to  be 
changed  quite  as  much  as  is  indicated  by 
the  mark  on  valve  stem.  But  we  will 
suppose  the  arms  to  be  of  equal  length, 
therefore  will  lengthen  the  rod  under  con- 
sideration ]/4  inch.  The  distance  from  a 
to  0,  before  changing  the  length  of  the 
rod,  was  Ji  inch.  The  change  will  shorten 
this  distance  f4  inch  and  bring  0  Vi  inch 
back  of  a;  p  will  also  be  ^i  inch  farther 
ahead,  which  W'ill  put  it  J-g  inch  ahead  of 
b,  or  the  same  distance  that  0  is  back  of  a, 
thus  "squaring"  that  side  of  the  engine  in 
forward  motion. 

The  manner  of  finding  the  amount  to 
change  the  length  of  the  backward  mo- 
tion eccentric  rod  is  not  quite  the  same, 
because  one  of  the  arcs  is  already  back  of 
and  the  other  in  front  of  the  points  a  and  b. 


The  distance  between  a  and  n  is  5-16  inch, 

and   between  b  and   ill   3-16  inch,   which 

shows  that  the  backward  motion  rod  is 

too  short,  and  it  must  be  lengthened  half 

the  difference  between  the  distances  a  n 

and  b  m,  or 

5    » 

iJi 1?  =  ,'5  inch. 

2 

This  will  bring  n  1-16  inch  nearer  to  a, 
making  the  distance  between  a  and  n  % 
inch;  and  m  will  be  1-16  farther  from  b, 
making  their  distance  apart  %  inch,  which 
will  square  the  valve  for  backward  mo- 
tion. Now  adjust  the  rods  to  length  on 
the  other  side  o'f  engine  in  the  same  way. 

Perhaps  the  following  rule  for  deter- 
mining the  amount  to  change  the  length 
of  eccentric  rods  will  be  beneficial  to 
some: 

When  the  arcs  on  valve  stem  are  both 
back,  or  both  ahead  of  the  points  of  cut- 
off, the  length  of  the  rod  should  be 
changed  an  amount  equal  to  half  the  sum 
of  the  distances  between  the  points  and 
arcs,  or  where  one  arc  is  back  and  the 
other  ahead  of  the  point  of  cut-off,  the 
length  of  the  rod  should  be  changed  an 
amount  equal  to  the  difference  of  the  dis- 
tances between  the  arcs  and  points. 


engine  is  running;  hence  the  eccentric 
should  be  turned  backward  enough  to  take 
off  all  the  lead,  then  turn  it  slowly  ahead 
until  tlie  valve  stem  tram  will  reach  from 
c  to  V,  Fig.  24.  Fasten  the  eccentric  in 
that  position.  Turn  the  wheels  ahead 
about  6  inches;  put  the  reverse  lever  in 
full  back  gear,  then  turn  the  wheels  back 
to  the  center  and  proceed  to  set  the  back- 
ward motion  eccentric. 

After  getting  the  backward  motion  rod 
the  right  length,  we  found  that  the  valve 
had  ^-inch  lead,  which  must  be  reduced 
to  1-16  inch,  which  can  be  done  in  the 
same  way  that  the  forward  motion  was 
adjusted. 

The  forward  motion  eccentric  is  set  first 
because  it  is  easier  to  get  it  than  the  other 
one;  then  if  the  backward  motion  eccen- 
tric has  to  be  changed  enough  to  affect 
the  lead  in  forward  motion,  the  forward 
motion  eccentric  can  easily  be  reset,  and 
it  will  be  necessary  to  move  it  so  little 
that  the  backward  motion  will  not  be 
affected  enough  to  require  any  further  at- 
tention. 

Now  throw  the  lever  ahead  again  and 
turn  the  wheels  ahead  to  the  front  center 
on  the  other  side;  then  in  the  manner  de- 
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Fig.  24 

It  is  desired  to  give  the  valves  1-16  inch 
lead  in  both  forward  and  backward  mo- 
tion in  full  gear,  and  before  setting  the 
eccentrics  it  is  necessary  to  have  some 
marks  on  the  valve  stem  to  guide  us.  To 
get  these  points,  set  a  pair  of  dividers  to 
the  distance  between  the  points  o  and  b. 
Fig.  24.  plus  the  lead,  or  in  this  case  l^ 
inches  plus  1-16  inch  equals  I  9-16  inches. 
Then  with  one  point  of  dividers  in  a  scribe 
an  arc  v  across  the  top  of  valve  stem  in 
front  of  b,  then  with  6  as  a  center  scribe 
the  arc  w  back  of  a. 

We  will  set  the  forward  motion  eccen- 
tric first.  Put  the  reverse  lever  in  full 
forward  motion,  then  turn  the  wheels 
ahead  until  the  center  is  reached.  Sup- 
pose it  to  be  the  front  center. 

When  getting  the  length  of  eccentric 
rods  we  found  that  with  the  engine  and 
lever  in  this  position  the  valve  lacked  % 
inch  of  closing  the  port;  or,  in  other 
words,  the  valve  had  J^-inch  lead.  Hence 
it  must  be  reduced  to  1-16  inch. 

This  could  be  done  by  turning  the  for- 
ward motion  eccentric  backward,  but  that 
would  take  up  the  lost  motion  in  the  op- 
posite direction  from  what  it  is  when  the 


scribed,  set  the  eccentrics  on  that  side. 
The  engine  is  now  square  and  has  the 
right  amount  of  lead  all  round;  but  not- 
withstanding this  the  valves  may  not — 
in  fact,  very  seldom  do — cut  off  the  steam 
the  same  distance  from  the  beginning  of 
the  stroke  at  each  end  of  the  cylinder,  and 
one  cylinder  may  be  getting  more  steam 
than  the  other. 

The  cut-off  may  be  equalized  for  each 
end  of  the  cylinder  by  changing  the  posi- 
tion of  the  saddle  stud;  but  with  case- 
hardened  links  and  the  saddle  bolted 
rigidly  to  the  link,  this  is  not  always  prac- 
tical, and  some  other  means  must  be  em- 
ployed to  adjust  the  cut-off. 

A  very  common  way  is  to  equalize  the 
forward  motion  by  changing  the  length 
of  the  backward  motion  eccentric  rods, 
which  will  affect  the  equality  of  the  lead 
as  well  as  the  cut-off  in  back  gear. 

Another  method  employed  to  a  con- 
siderable extent  is  to  give  up  equality  of 
lead  in  both  forward  and  backward  mo- 
tion for  equality  of  cut-off.  But  before  we 
can  use  either  plan,  the  points  of  cut-off 
must  be  found;  so  we  will  proceed  to  find 
these  points. 
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Suppose  the  engine  to  be  on  the  front 
center  on  right  side.  Turn  the  wheels 
backward  until  the  crosshead  has  traveled, 
say,  6  inches  from  the  beginning  of  the 
stroke;  then  stop  the  motion  and  with 
the  short  point  of  the  valve  stem  tram  in 
c.  Fig.  21,  move  the  reverse  lever  back  of 
the  center  until  the  valve  closes  the  port, 
or  until  the  tram  will  reach  from  c  to  b. 
Put  the  lever  one  notch  farther  back,  then 
turn  the  wheels  backward  until  the  tram 
shows  that  the  point  of  cut-off  is  reached. 
Now  measure  the  distance  from  the  be- 
gmning  of  the  stroke  to  the  front  end  of 
the  crosshead.  Suppose  it  is  found  to  be 
7^  inches;  mark  this  down  with  chalk  on 
the  front  end  of  the  outside  guide.  The 
outside  guide  is  used  for  the  backward 
motion  because  the  backward  motion  ec- 
centric is  on  the  outside.  Turn  the  wheels 
farther  back  until  the  steam  is  cut  off  on 
left-side  back  end  of  cylinder. 

We  will  assume  that  the  cut-ofif  takes 
place  at  8^  inches.  Turn  the  wheels  back 
again  until  the  right  pin  passes  the  center 
and  the  steam  is  cut  ofif,  say,  at  8  inches. 
Turning  the  wheels  still  more  back  until 
the  left  pin  passes  the  front  center  and 
reaches  the  point  of  cut-oflf,  will  give  the 
cut-ofif  for  the  four  strokes.  Here  the 
cut-oflf  takes  place  at  9  inches. 

According  to  the  above,  the  cut-off  for 
the  right  cylinder  takes  place  at  7^  inches 
of  the  backward,  and  8  inches  of  the  for- 
ward stroke.  Left  cylinder  backward 
stroke,  9  inches:  forward  stroke,  8J4 
inches.  To  equalize  the  cut-ofif  on  left 
side  will  shorten  the  backward  motion  ec- 
centric rod,  and  how  much  to  shorten  it 
can  be  found  thus: 

As  stated  above,  the  cut-oflf  for  the  for- 
ward stroke  occurs  at  854  inches,  and  for 
the  backward  stroke  at  9  inches.  The 
average  is 

8J^+_9  ^  g^  inches. 
2 

We  left  the  wheels  with  the  left  cross- 
head  at  the  point  of  cut-oflf,  or  9  inches 
back  of  the  end  of  the  stroke,  and  it  is  de- 
sired to  have  the  cut-oflf  take  place  at  8^ 
inches.  Hence,  turn  the  wheels  enough 
to  bring  the  crosshead  8^  inches  back  of 
beginning  of  stroke,  and  enough  more 
to  take  up  the  lost  motion,  then  turn  them 
back  until  the  crosshead  is  at  the  place 
where  the  cut-oflf  is  to  occur.  With  the 
valve  stem  tram  make  a  mark  on  top  of 
the  valve  stem:  in  this  case  it  will  be 
slightly  ahead  of  b.  Fig.  21.  The  distance 
between  this  mark  and  b  shows  how  much 
too  far  back  the  valve  is  traveling;  hence 
the  eccentric  rod  will  have  to  be  short- 
ened enough  to  throw  the  valve  that  much 
ahead.  The  other  side  of  engine  can  be 
treated  in  the  same  way,  which  will  make 
the  cut-ofT  on  left  side  at  ?>%  inches,  right 
side  at  734  inches — considerable  dififer- 
ence  in  the  two  sides,  but  this  will  be 
remedied  later  on. 

Commencing  with  the  backward  stroke 
on  right  side,  we  will  now  get  the  cut-ofT 
for  the  forward  motion.  Turn  the  wheels 
ahead   until   the   pin   passes   the   forivard 


center  and  draws  the  crosshead  back,  say, 
6>4  inches.  Move  the  lever  slowly  ahead 
until  the  valve  closes  the  port,  as  indicated 
by  the  valve  stem  tram,  then  put  the  lever 
in  the  first  notch  ahead  of  that  position 
and  leave  it  there  until  the  cut-off  has 
been  found  for  the  four  strokes.  Now 
turn  the  wheels  ahead  until  the  point  of 
cut-ofif  is  reached.  We  will  suppose  it  to 
be  8  inches  back  of  beginning  of  the 
stroke.  Mark  this  down  on  front  end  of 
right  inside  guide,  then  turn  the  wheels 
ahead  and  get  the  cut-ofif  for  front  end  of 
left  cylinder,  which  is  at  7  inches.  Again 
turning  the  wheels  ahead  find  the  back 
end  of  right  side  to  be  8J4  inches,  and  the 
back  end  of  left  side  to  take  place  at  8 
inches. 

We  will  equalize  the  cut-oflf  on  left  side 
first.  Cut-ofif  for  forward  stroke  is  8 
inches,  and  for  backward  stroke  7  inches, 
making  an  average  of  y]^  inches,  and  in- 
dicating that,  in  order  to  equalize  the  cut- 
off, the  eccentric  rod  must  be  lengthened. 
Turn   the   wheels   back    until    the   cross- 


qujdrant  that  it  was  in  when  the  cut-oflf 
in  forward  gear  was  found,  and  measure 
the  distance  from  any  stationary  point  di- 
rectly above  or  below  the  upper  link 
hanger  pin  on  left  side  to  the  center  of 
that  pin.  Now  turn  the  wheels  ahead 
until  the  left  crosshead  is  as  far  from  the 
beginning  of  the  stroke  as  the  right  one 
is  when  the  steam  is  cut  oflf,  or  in  this 
case  8J^  inches.  This  is  where  it  is  de- 
sired to  have  the  cut-oflf  take  place  on  the 
left  side. 

Move  the  reverse  lever  ahead  three  or 
four  notches,  then  move  it  slowly  back 
until  the  steam  is  cut  oflf  as  indicated  by 
the  valve  stem  tram.  Again  measure  the 
distance  from  the  same  stationary  point 
to  the  center  of  upper  hanger  pin.  The 
difference  in  the  distances  between  the 
point  and  center  of  pin  is  the  amount  the 
hanger  must  be  lengthened  to  equalize 
the  cut-oflf  on  the  two  sides;  or  raising 
the  tumbling  shaft  box  slightly  more  than 
this  on  the  right  side  would  have  the  same 
eflfectas  shortening  the  hanger  on  that  side. 
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head  is  enough  less  than  7^  inches  from 
beginning  of  stroke  to  overcome  all  lost 
motion,  then  turn  them  ahead  enough  to 
bring  the  crosshead  the  7}4  inches  from 
beginning  of  stroke. 

With  the  valve  stem  tram  make  a  mark 
on  top  of  valve  stem.  The  eccentric  rod 
must  be  lengthened  enough  to  draw  the 
valve  back  a  distance  equal  to  the  distance 
between  the  mark  just  made  on  valve  stem 
and  the  point  a.  Fig.  21. 

Adjusting  the  right  side  in  the  same 
way  will  give  an  8ji-inch  cut-oflf  on  the 
right  side,  and  the  left  side  cuts  oflf  at 
7^  inches.  Notice  that  in  back  gear  the 
cut-oflf  is  latest  on  left  side  and  in  for- 
ward gear  earliest  on  that  side. 

This  inequality  can  be  overcome  by 
lengthening  the  link  hanger  on  left  side, 
or  shortening  the  hanger  on  right  side. 
We  will  lengthen  the  hanger  on  short 
side,  but  before  doing  so  the  amount  to 
lengthen  it  must  be  found.  To  do  this. 
put  the  reverse  lever  in  the  same  notch  of 


Let  us  see  what  eflfect  this  change  will 
have  on  the  back  gear.  The  cut-oflf  in 
that  gear  took  place  at  &]/$  inches  on  left 
side,  right  side  at  7J4  inches.  The  nearer 
the  link  block  to  center  of  link  the  shorter 
the  cut-off.  The  change  we  have  made  in 
the  hanger  will  throw  the  block  farther 
below  the  center  of  link  in  forward  gear; 
hence  will  delay  the  cut-oflf.  In  back  gear, 
lengthening  the  hanger  as  has  been  done 
will  throw  the  block  nearer  the  center 
of  link,  and  will  accelerate  the  cut-off, 
which  is  the  eflfect  wished  for  to  make  the 
two  sides  cut  oflf' nearer  equal  in  back 
gear.  The  amount  the  hanger  has  been 
lengthened  may  not  exactly  equalize  the 
cut-oflf  in  back  gear,  but  it  will  be  near 
enough,  since  the  engine  does  very  little 
work  in  back  gear.  In  order  to  allow 
about  the  same  volume  of  steam  to  be  ad- 
mitted to  each  end  of  the  cylinder,  the  cut- 
ofif  should  take  place  J4  or  f^  inch  later 
in  the  back  than  in  the  front  end.  This 
is  owing  to  a  part  of  the  space  between 
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piston  and  cylinder  liead  being  occupied 
by  that  part  of  the  piston  rod  within  the 
cylinder.  In  the  foregoing  the  equality 
of  lead  has  been  destroyed  in  both  gears 
for  the  benefit  of  the  cut-ofT.  Had  it  beet, 
desired  to  preserve  the  equality  of  lead  in 
forward  gear,  it  would  not  have  been 
necessary  to  find  the  points  of  cut-off  in 
back  gear,  and  the  cut-off  for  each  end 
of  the  cylinders  would  have  been  adjusted 
by  altering  the  length  of  the  backward 
motion  eccentric  rods. 

The  adjustment  for  each  side  of  engine 
would  have  been  made  as  has  been  de- 
scribed. 


sometimes  at  each  terminal,  any  scheme 
that  gives  promise  of  relief  will  be  wel- 
come, not  only  to  the  motive-power  de- 
partment for  the  saving  in  reduced  cost 
of  maintenance,  but  to  the  train  dispatcher 
that  is  waiting  for  the  engine  to  be  cooled 
down  and  washed  out. 


Cleaning  Boilers  Without  Washing  Out. 

That  idea  of  keeping  a  boiler  clean  by 
not  washing  it  out,  as  advocated  and  fol- 
lowed out  by  Superintendent  of  Motive 
Power  Mackenzie,  of  the  N.  Y.,  C.  &  St. 
L.,  has  the  merit  of  novelty  at  least,  be- 
sides preventing  the  leakage  of  flues  and 


Drop  Pilot  Coupling. 

The  drop  pilot  coupling  hereby  shown 
requires  no  description.  It  is  the  inven- 
tion of  Mr.  C.  F.  Thomas,  master  me- 
chanic of  the  Southern  Railroad,  and  has 
been  applied  to  a  number  of  locomotives 
on  that  road.  The  mechanism  for  hold- 
ing the  bar  in  working  position  is  strong 
and  simple,  the  two  leading  requisites  of 
such  an  apparatus. 


Outside  Versus  Inside  Cranks. 

The  inside  connected  engine  is,  to  all 
intents  and  purposes,  a  curiosity  to  people 
in  this  country  to-day.  but  there  are  those 
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fireboxes.  The  whole  system  hinges  on 
the  arrangement  of  blow-off  cocks  and 
how  they  are  handled,  and  comprises  a 
blow-off  cock  at  each  of  the  four  sides  of 
the  firebox  and  up  out  of  the  mud.  the 
cocks  having  communication  with  perfor- 
ated pipes  which  extend  down  the  water 
leg  to  within  an  inch  of  the  mud  ring. 
Engineers  are  prohibited  from  using  the 
blow-off  cocks  on  the  road  unless  in  case 
of  absolute  necessity,  the  idea  being  that 
by  blowing  at  the  proper  time  an  engine 
may  be  run  almost  an  infinite  time  with- 
out washing  out. 

It  is  believed  by  Mr.  Mackenzie  that  his 
experiments  are  destined  to  entirely 
change  wash-out  practice  in  bad-water 
territory.  There  is  no  more  prolific  cause 
of  firebox  leakage  than  blowing  out  a  hot 
engine,  and  on  roads  where  the  water  is 
so  bad  in  some  districts  that  an  engine 
has  to  be  washed  out  each  round  trip,  and 
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yet  living  who  beheld  the  present  outside 
connected  machine  with  just  about  the 
same  feeling  of  amazement  as  would  those 
of  this  generation  view  the  type  now  obso- 
lete. The  process  of  evolution  is  at  work 
abroad,  and  it  will  probably  be  but  a  few 
years  when  the  inside  crank  will  en- 
tirely disappear  from  the  haunts  of  man. 
Stephenson's  "Rocket"  was  an  outside 
crank  engine,  but  what  the  influences  were 
at  work  to  turn  the  tide  of  design  the 
other  way,  locomotive  history  does  not 
say.  It  is  a  matter  of  record,  though,  that 
the  inside  connected  engine  was,  and  is, 
the  popular  form  of  construction  in  Eng- 
land and  on  many  continental  roads  to- 
day, notwithstanding  the  fact  that  it  is 
slowly  but  simply  obeying  the  law  of 
evolution  to  ultimately  disappear  and  be 
replaced  by  a  radically  different  type  of 
machine.  This  work  has  only  begun,  but 
the  signs  of  change  are  plain  to  be  seen. 


Smoke  Prevention. 

A  lively  interest  is  being  taken  in  all 
aspects  of  smokeless  firing,  owing  to  the 
late  agitation  of  the  subject;  an  interest, 
it  is  fair  to  believe,  that  is  sure  to  be  pro- 
ductive of  more  lasting  good  than  any 
that  has  heretofore  been  awakened  only 
to  languish  and  die  for  want  of  encourage- 
ment. There  are  a  great  many  different 
schemes  afoot,  all  looking  to  the  com- 
mon end  of  smoke-prevention,  and  all  de- 
pending more  or  less  on  the  manner  of 
firing  to  get  results.  On  the  Cincinnati 
Southern,  Superintendent  of  Motive 
Power  McCuen  has  been  quietly  pursuing 
the  subject  on  lines  that  combine  a  hollow, 
brick  arch  and  a  carefully  calculated  area 
of  air  opening  above  the  grate  in  connec- 
tion with  deflectors  to  put  the  air  in  the 
proper  place.  The  fire  door  is  always  on 
latch,  a  practice  largely  followed  on  other 
roads ;  but  whatever  the  cause,  the  en- 
gines do  not  throw  smoke  or  cinders  with 
bituminous  coal  for  fuel. 


The  Storm  in  New  England. 

The  heavy  storm  in  New  England  is 
held  responsible  for  many  curious  as  well 
as  disastrous  results.  One  of  the  former 
is  the  freaks  played  with  the  tracks  of 
the  Plymouth  division  of  the  New  York, 
New  Haven  &  Hartford  Railroad. 

If  the  illustration  in  one  of  the  dailies 
is  to  be  believed,  the  wind  and  waves 
forced  the  track  from  its  road-bed  along 
the  shore,  back  into  a  huge  semi-circle  evi- 
dently of  several  hundred  feet  radius. 
Piles  of  ties  are  said  to  have  been  moved 
bodily  without  being  disarranged,  but 
that  is  rather  a  hard  yarn  to  swallow.  At 
any  rate  it  was  a  bad  storm  for  all  kinds 
of  transportation. 


Ball  Bearings  in  the  Tool  Room. 

The  tool  rack  in  the  tool  room  of  a 
large  shop  is  one  of  the  most  used  of  all 
the  equipment  in  it,  and  whether  it  is  sta- 
tionary or  one  of  revolving  variety  usually 
depends  on  the  number  of  tools  passed 
out;  but  sometimes  the  enterprise  of  the 
genius  behind  the  gate  is  a  factor  in  the 
problem,  and  in  such  a  case  the  rack  is 
a  revolver.  The  convenience  of  this  rack 
is  best  understood  by  the  man  that  uses 
it,  and  it  is  only  natural  that  he  should 
like  to  have  it  work  as  easily  as  possible, 
for  the  reason  that  the  less  exertion  laid 
out  in  one  direction  leaves  a  margin  to 
draw  on  in  another. 

One  of  the  best  arrangements  of  the 
kind  yet  gotten  up  is  that  in  the  Brainerd 
shops  of  the  Northern  Pacific.  This  rack 
comprises  a  series  of  octagonal  shaped 
tables,  one  above  the  other,  but  each  re- 
volving separately  on  its  system  of  ball 
bearings.  There  are  twenty  i-inch  balls  un- 
der each  rack,  which  is  slanting  to  a  pitch 
of  about  30  degrees.  The  slightest  touch  is 
sufficient  to  move  any  of  them.  For  its 
purpose  it  is  not  easy  to  conjure  up  any- 
thing that  will  save  more  time  or  steps. 


January,  1899. 


LOCOMOTIVE   ENGINEERING 


19 


Practical  Letters  from  Practical  iVlen 


All  letters  in  this  Department  must  have  name  of  author  attached. 


Exhaust  When  Engine  is  Drifting. 

Editors: 

I  have  observed  in  all  locomotives  I 
run  equipped  with  the  American  balance 
valves,  that  when  engine  is  drifting  down 
hill,  with  steam  shut  off,  a  very  distinct 
exhaust  is  heard  at  each  end  of  stroke, 
like  engine  working  with  light  throttle. 
This  can  be  heard  very  plainly  by  stand- 
ing on  top  of  boiler  near  stack ;  also  in 
drifting  40  or  50  miles  an  hour  it  can  be 
detected  in  firebox  by  the  roaring  sound 
and  the  fanning  of  the  fire. 

I  have  never  discovered  these  condi- 
tions on  engines  equipped  with  the  Rich- 
ardson balance  or  the  unbalanced  valves. 
I  am  unable  to  solve  this  action,  and  have 
asked  a  great  many,  and  have  so  far  re- 
ceived no  satisfactory  answer.  Can  any 
of  the  readers  of  Locomotive  Engineer- 
ing give  an  explanation? 

I.  F.  Wallace, 
C,  St.  'p.,  M.  &  O.  Ry. 

Altoona,  Wis. 

[We  refer  this  question  to  our  readers 
and  trust  that  some  of  them  will  send  us 
an  explanation. — Ed.] 


their  bearing  on  the  ball,  or  rollers,  be- 
tween them ;  these  balls  are  placed  in 
scoop-shaped  bearings,  marked  9  in  Fig  2. 
In  rounding  a  curve,  the  balls  roll  up  an 
incline  or  to  the  shallow  part  of  the 
scoop,  raising  the  car  to  a  certain  extent 
from  off  the  side  bearings,  and  when 
straight  track  is  again  reached,  from  the 
weight  of  the  car  on  top  and  by  force  of 
gravity  the  balls  will  find  the  lowest  spot 
in  bearing  9,  and  straighten  truck  on 
track.  Either  one  or  more  rows  of  balls 
can  be  used,  or  conical-shape  rollers  if 
desired.  You  will  notice  in  Fig.  2  the 
boss  No.  5,  and  in  Fig.  3,  cavity  No.  6, 
that  the  male  and  female  features  are  still 


Roller  Center  Bearings  for  Cars. 

Editors: 

Referring  to  an  article  on  page  570  of 
December  .number  of  your  paper,  on  a 
lubricating  center  plate:  The  article 
closes  by  saying  that  the  next  thing  in 
order  will  be  a  ball-bearing  center  plate. 
I  wish  to  say  that  the  ball-bearing  center 
plate  has  already  arrived,  and  is  now  be- 
ing used  on  the  Seaboard  Air  Line,  a 
sketch  of  which  I  herein  enclose  to  you. 

No  explanatory  remarks  are  necessary 
to  call  your  attention  to  the  present  bear- 
ing now  in  use  between  car-body  bolster 
and  truck  bolster.  You  understand  thor- 
oughly the  strain  brought  to  bear  on 
wheel  flanges  when  a  car  heavily  loaded 
comes  from  a  tangent  onto  a  curve,  and 
we  also  know  that  with  the  old  style  flat 
center  bearings  a  truck  does  not  right 
itself  with  the  track,  coming  from  a  curve 
onto  a  straight  track,  but  causes  flange 
friction  incessantly.  We  also  know  that 
three-fifths  of  all  wheels  removed  from 
under  our  cars  is  on  account  of  sharp 
flanges.  If  we  ask  our  chief  engineer 
what  is  the  life  of  rails  on  sharp  curves, 
he  will  say  from  two  to  three  years,  and 
he  will  also  tell  us  that  the  life  of  the 
same  rails  on  straight  track  is  from  ten  to 
fifteen  years;  and  again,  the  coal  pile  on 
the  locomotive  suffers  greatly  on  account 
of  flange  friction  at  rail. 

In  Fig.  I  you  will  see  the  relative  posi- 
tion of  top  and  bottom  center  plates,  with 
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that  the  factor  of  safety  is  sufficient.  The 
balls  were  of  common  cast  iron.  I  would 
recommend,  however,  that  the  balls  be 
made  of  cast  iron  chilled.  I  have  been 
running  this  center  plate  for  some  time, 
and  find  no  perceptible  wear  on  the  balls. 
You  will  notice  in  Fig.  I  the  amount  of 
bearing  on  each  ball.  The  shape  of  the 
scoop  in  top  and  bottom  plate  is  made  for 
this  neat  fit  on  the  ball.  The  center  plate 
can  of  course  be  made  in  accordance  with 
design  to  fit  any  style  bolster,  and  should 
be  made  either  of  malleable  iron  or  cast 
steel. 

There  is  no  liability  of  the  balls  being 
displaced  by  bumping  or  rough  handling 
of  cars,  as  you  will  see  in  Fig.  2  a  rib 
divides  each  cavity,  and  it  would  be 
necessary  to  raise  the  car  ij^  inches  to  get 
the  balls  out,  as  they  are  2%  inches  in 
diameter.  The  clearance  between  the  top 
and  bottom  bearing  is  Yz  inch. 

C.  B.  Royal, 
Master  Mechanic. 

Portsmouth,  Va. 
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retained.  This  of  course  prevents  the  car 
from  being  knocked  off  the  center  or  balls 
dislocated.  The  flange  or  collar,  as  shown 
in  Figs.  I  and  2,  marked  la,  is  simply  a 
guard  or  shield  to  prevent  sand  or  grit 
from  getting  into  bearing.  This  feature, 
however,  is  optional,  whether  used  or  not. 
You  will  notice  there  is  absolutely  no  lat- 
eral or  transverse  motion  to  this  bear- 
ing. It  will  appear  to  you  that  the  balls 
will  either  flatten  or  crush  when  support- 
ing their  heavy  load ;  but  I  will  say  that  I 
have  tested  these  rolls  in  our  hydraulic 
press  and  they  stand  40  tons  pressure  each, 
before  cracking.    You  will  see,  therefore. 


Railroading  in  Africa. 

Part  I. 
Editors: 

Perhaps  some  of  the  many  readers  of 
Locomotive  Engineering  would  like  to 
hear  a  word  about  the  Beira  Railway.  In 
July,  1896,  I  commenced  work  for  the 
Beira  Railway  Company,  and  remained  in 
service  about  six  months;  then  went  on  a 
hunting  expedition,  and  remained  in  that 
country  until  April  of  this  year. 

The  headquarters  of  the  Beira  Railway 
at  present  are  at  Beira,  a  seaport  town  on 
the  Indian  Ocean,  at  the  mouth  of  the 
Pungwe  and  Busi  Rivers,  in  Portugese 
East  Africa. 

The  road  last  April  had  reached  Um- 
tali.  a  distance  of  about  235  miles  from 
Beira. 

I  nearly  lost  my  life  twice  with  fever, 
having  had  an  attack  of  black-water  fever 
the  last  time.  That  is  undoubtedly  an  in- 
teresting country,  though  deadly,  and  I 
desire  to  see  it  before  I  return  to  the 
States.  I  am  the  only  American  I  know 
of  on  the  hunting  field  on  the  East  Coast, 
and  have  met  only  one  American  on  a 
hunting  trip;  that  was  Mr.  Humbert,  of 
New  York.  I  would  like  to  take  out  a 
hunting  party  of  New  Yorkers  next  sea- 
son. I  could  show  them  grander  sport 
than  an  American  Indian  ever  dreamed  of. 

In  July,  1896,  the  two  terminal  points 
were  Fontesvilla  and  Chimoio,  a  distance 
of  118  miles,  one  division.  We  used  to 
run  from  Fontesvilla  to  Eighty  Miles; 
camp  all  night;  next  day  to  Chimoio,  and 
return  to  Eighty  Miles,  and  third  day  re- 
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turn  to  Fontesvilla.  Trains  used  to  be 
run  in  sections,  both  ways,  from  one  to 
four,  and  sometimes  five.  All  met  at 
Forty-Mile  Peg  for  dinner. 

All  freight  used  to  be  trans-shipped 
from  Beira  to  Fontesvilla  with  lighters, 
up  the  Pungwe  River.  Since  August, 
1896,  the  road  has  been  completed  be- 
tween these  two  points,  a  distance  of  yj 
miles.  All  freight  is  now  carried  by  rail. 
The  line  crosses  a  level  plain,  commonly 
called  the  Pungwe  flats,  from  Bcira  to 
Chimvu  Hills,  a  distance  of  about  70 
miles.  This  whole  stretch  of  flat  country 
is  entirely  inundated  at  times  during  the 
rainy  season.  Much  of  the  track  and 
roadbed  has  been  washed  away  several 
times.  These  annual  floods  are  one  great 
cause  of  that  terrible  fever  that  is  so 
prevalent  in  that  region.  The  water  be- 
comes stagnant  and  evaporates,  which 
causes  a  sickening  miasma  to  exude  from 
the  ground.     Grass  grows  from   10  to   12 


gines  in  service;  now  they  have  about 
forty,  13x20  inches,  about  15  tons  weight 
when  equipped  for  the  road.  They  ar^ 
good  engines  for  their  size,  and  do  a 
great  deal  of  work.  Wood  is  mostly  used 
for  fuel,  except  on  heavy  grades,  a  little 
coal  is  used.  There  are  large  forests 
along  the  road,  so  there  is  no  difficulty  in 
getting  plenty  of  good  fuel. 

Machinery  is  generally  very  badly  used ; 
first,  because  so  many  men  get  jobs  as 
engine  drivers  who  never  even  fired  an 
engine ;  and  again,  on  account  of  so  much 
fever  and  sickness,  men  are  continually 
changing.  A  man  who  understands  his 
work  as  a  railroad  man,  is  kept  on  an 
equality  with  those  who  know  scarcely 
anything  about  railroading.  Efficient  men 
are  in  many  cases  discharged  on  the 
strength  of  a  report  from  some  drunk, 
who  makes  it  his  business  to  exaggerate 
some  trivial  thing  unconnected  with  rail- 
road   duties ;    and    it    seems    that    special 


every  man  who  had  ever  seen  a  railroad 
or  locomotive  before  coming  on  the  Beira. 
Such  a  course  of  action  .seems  strange  on 
the  part  of  a  general  master  mechanic  of  a 
new  railroad,  whose  object  should  be  to 
get  the  best  and  most  efficient  men  ob- 
tainable; especially  when  a  company  is 
under  such  heavy  expense  for  importing 
men  as  the  Beira  Railway  Company  cer- 
tainly must  be.  Their  annual  unnecessary 
expense  must  be  enormous  on  account  of 
the  policy  pursued. 

Last  November,  when  Pauling  &  Co. 
took  over  the  management  of  the  road,  a 
number  of  the  general  staff  and  about  160 
men  for  different  branches  of  the  service 
were  brought  out  from  England.  Two 
stipulations  of  their  contracts  were,  a 
house  and  servant,  free.  This  consisted 
of  a  corrugated  iron  room,  10  x  10,  on 
stilts  about  four  feet  from  the  ground, 
and  a  raw  Kaffir,  clad  in  the  irreducible 
minimum  of  clothing.     A  certain  amount 


feet  high — in  many  places  15.  When  this 
rank,  dense  growth  of  vegetation  begins 
to  decay,  there  is  usually  enough  malaria 
for  all  hands.  Another  form  of  sickness, 
known  as  the  black-water  fever,  which  is 
very  prevalent  near  the  Zambesi  River, 
now  and  then  claims  a  victim  along  the 
Beira  line.  It  does  not,  in  most  cases, 
aggravate  the  patient  long.  Four  to  six 
hours  is  about  the  limit  of  time ;  that  is 
the  end  of  fever  and  patient.  Very  rarely 
one  escapes.    Yellow  Jack  is  not  in  it. 

The  road  was  turned  over  last  Novem- 
ber to  Mr.  Geo.  Pauling  &  Co.,  with  Mr. 
A.  J.  Lawley  as  general  manager,  for  a 
period  of  two  or  three  years,  in  which 
time  they  expect  to  complete  the  road  to 
Bulawayo.  The  line  as  far  as  Umtali  is 
2-foot  gage ;  from  there  it  will  be  3-foot 
6-inch  gage.  The  narrow-gage  part  of  the 
road  is  30-pound  steel ;  the  broad-gage 
will  be  6s-pound  steel. 

In  January,  1897,  there  were  fifteen  en- 
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pains  are  taken  to  weed  otit  men  because 
they  have  learned  something  about  rail- 
roading in  other  countries. 

In  proof  of  these  statements,  I  will  cite 
one  case  in  particular.  An  American — 
commonly  called  "Yanks"  here — was  dis- 
charged (no  cause  given)  who  had  been 
one  of  the  most  successful  men  on  the 
road,  never  having  done  a  sixpence  worth 
of  damage,  and  always  giving  strict  atten- 
tion to  his  duties ;  and  I  may  add,  he  was 
no  boozer.  When  the  man  drew  his  pay, 
the  master  mechanic  said :  "I  am  sorry  to 
loose  you,  but  I  must  pay  attention  to 
what  others  say."  Of  course  the  supposi- 
tion was  that  he  was  dismissed  from  the 
general  office.  This  idea,  however,  was 
dispelled  a  few  days  later,  when  the  gen- 
eral manager  asked  the  man  why  he  left 
the  service  of  the  company. 

A  number  of  others  were  treated  in 
like  manner.  It  was  a  common  saying 
then  that  the  road  would  soon  be  minus 


of  their  monthly  pay  was  to  be  held  for 
their  fares  from  England,  and  at  the  ex- 
piration of  their  three  years'  contract  it 
was  to  be  returned,  and  their  passage  paid 
to  England.  I  do  not  think  the  company 
agreed  to  buy  coffins  for  these  men,  but 
that  is  what  they  had  to  do,  as  about  60 
per  cent,  died  from  fever  and  dysentery. 
Many  headed  back  for  old  England  as 
soon  as  they  could  get  money  enough  to 
get  them  out  of  the  country,  and  about 
twenty  remained  in  service  last  April. 

Soon  after  the  arrival  of  these  men,  the 
hot,  rainy  season  set  in,  and  those  robust, 
full-blooded  fellows  could  not  begin  to 
stand  the  severe  summer  climate.  They 
died  like  poisoned  rats. 

In  April  I  came  down  to  Durban,  Natal, 
on  the  same  steamer  with  the  traffic  man- 
ager and  about  a  dozen  of  the  road  men, 
all — myself  included — dragging  our  at- 
tenuated carcasses — a  mere  rack  of  bones 
— to  a  healthier  clime.     On  leaving  Eng- 
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land,  many  thought,  hy  the  terms  of  their 
contract,  they  had  lucrative  positions;  but 
when  they  learned  the  actual  state  of 
affairs,  one  continuous  round  of  camp  life 
in  one  of  the  deadliest  fever-infested 
regions  on  the  globe,  and  their  £30  per 
month,  the  purchasing  power  of  which  is 
not  equal  to  iio  in  England,  the  majority 
concluded  they  had  no  sinecure. 

In  1896,  there  were  quite  a  number  of 
Americans  on  the  Beira  line;  only  one  or 
two  remain.  The  assistant  general  manager 
said  he  wished  they  had  more  "Yanks." 

Again  let  me  cite  a  case  or  two  to  make 
good  my  statements.  There  seems  to  be 
no  discrimination  between  serious  and  mi- 
nor oflfcnscs  in  the  mechanical  department. 
As  we  all  know,  drunkenness  is  con- 
sidered next  to,  if  not,  a  crime  on  rail- 
ways in  the  United  States  of  America. 
Here  it  is  not  so. 

A  driver  was  pulling  a  trainload  of  sol- 
diers and  horses.  At  Forty-two  Miles  he 
ditched  his  train,  damaged  his  engine  con- 
siderably, killed  several  horses,  and  in- 
jured a  number  of  soldiers.  One  of  the 
officers  of  the  troops  went  to  the  engine 
and  found  the  driver  so  drunk  he  could 
scarcely  stand  up.  The  officer  was  heard 
to  say,  if  any  of  his  men  were  killed  he 
would  have  the  driver  shot,  then  and 
there.     Fortunately,  none  was  killed. 

Another  time,  later,  I  saw  the  same 
driver,  at  Forty  Miles,  lying  on  the  ground 
beside  his  engine,  so  drunk  he  could  not 
walk,  and  was  imable  to  take  his  train 
from  there  until  three  and  one-half  hours 
after  dinner.  He  had  another  serious 
wreck  before  he, was  discharged;  he  was 
finally  discharged  by  the  general  manager. 
I  saw  another  wicked  tail-end  smash-up 
about  August,  1896,  at  Sixty-six  Miles. 
Lambert,  who  had  been  a  Cape  police- 
man (Full  Stroke  Lambert  was  his  proper 
name),  was  driver  on  first  train;  and 
Stark,  a  fairly  good  engineman,  following 
as  second  section.  The  wreck  occurred 
at  the  bottom  of  two  inclines.  Lambert 
made  a  swift  run  down  the  hill  to  get  up 
the  other  side,  but  hung  up  for  want  of 
steam.  After  getting  sufficient  water  and 
steam  in  his  boiler,  he  could  not  start  his 
train.  Without  giving  the  guard  time  to 
get  back  far  enough  to  flag  the  follow- 
ing train,  he  went  back  to  the  bottom  and 
part  way  up  the  other  side,  to  get  a  good 
start.  No  flag  out  far  enough,  and  the 
following  train,  making  a  run  for  the  hill, 
dashed  into  No.  i  at  the  foot  of  the  in- 
clines, pulverizing  both  trains  and  en- 
gines. Lambert  was  fined  £25  and  dis- 
charged. Mistakes  and  experience  in  rail- 
roading are  generally  expensive,  and 
somebody  must  pay  for  them. 

Again,  an  Italian,  who  had  fired  about 
five  months  on  the  Netherlands  Railway, 
in  the  Transvaal,  came  on  the  Beira  as  a 
driver.  He  used  to  get  over  the  road 
some  way,  I  do  not  know  exactly  how. 
But  one  day,  while  coming  down  from 
Chimoio  with  a  light  train,  he  lost  a  pair 
of  back-end  main-rod  brasses.  He  walked 
back  4^/2  miles  before  he  found  them.     I 


disbelieved  tlic  report  at  first,  only  to  have 
my  doubts  removed  later.  He  followed 
me  to  Eighty  Miles  one  day,  as  No.  2, 
second  section,  arriving  at  9:30  P.  M. 
About  fifteen  minutes  after  his  arrival, 
the  night  watchman,  who  was  a  kind  of 
general  factotum  of  the  place,  called  me 
out  and  showed  me  that  both  right  back- 
end  main-rod  brasses  were  missing.  The 
watchman  walked  about  1%  miles  from 
the  station  before  he  found  them.  How 
is  that  for  railroading? 

In  July,  1896,  two  opposing  trains  met 
on  main  line  at  One  Hundred  and  Eight 
Mile  tank.  Up  train  men,  who  were  sup- 
posed to  have  right  of  track,  asked  down 
crew  what  they  were  doing  there,  so  they 
produced  their  orders.  Up-train  then 
backed  down  to  One  Hundred  and  Four 
Mile  siding,  where  orders  said  they  should 
meet  in  the  first  place.  A  serious  collision 
was  averted,  as  they  met  on  straight,  level 
track.  Had  they  met  a  mile  farther  either 
way,  there  would  undoubtedly  have  been 
a  proper  pile-up.  Inquiry  proved  that  Mr. 
Ross,  station  master  at  Eighty  Miles,  had 
forgotten  to  give  up-train  their  orders,  in 
face  of  the  fact  that  the  crew  had  asked 
him  if  there  were  any  orders. 

In  September,  1896,  when  British  Im- 
perial troops  were  transported  over  the 
road  for  Mashona  Land,  an  army  officer, 
on  arriving  at  Eighty  Miles,  wanted  to 
despatch  an  important  message.  The 
same  Mr.  Ross  was  so  affected  with 
Scotch  tangle-foot,  he  could  neither  send 
nor  receive  a  message.  The  officer  at 
once  called  for  a  telegraphist  from  the 
rank  and  file  of  his  men.  Three  stepped 
forward  and  volunteered  to  operate  the 
instrument.  The  station  master  was 
promptly  dismissed  by  the  general  man- 
ager on  receiving  this  information  from 
the  oflicer.  However,  Mr.  Ross  was  again 
in  service  on  the  Beira  Railway  last  April. 
We  used  to  pull  two  trains  double  header 
from  Eighty  Miles  to  Chimoio,  two  guards 
each.  One  hand  brake  and  the  two  engme 
brakes  constituted  our  braking  power  for 
fourteen  loaded  cars;  few  brakes  enough, 
under  the  best  of  circumstances. 

I  was  coupled  ahead  one  day,  and 
Driver  Blagg  next  the  train.  After  leav- 
ing One  Hundred  and  Eight  Mile  tank,  I 
noticed  the  driver  behind  me  stagger  on 
to  the  boiler  head.  I  should  have  stopped, 
but  took  no  heed,  and  thought  perhaps  he 
would  straighten  up  long  enough  to  get 
to  Chimoio,  distant  only  about  seven  miles. 
When  we  got  to  the  summit  of  the  last 
heavy  grade,  he  was  fast  asleep,  and  did 
not  shut  off  steam.  I  repeatedly  whistled 
for  brakes,  but  neither  driver  nor  fire- 
man shut  off  steam  or  applied  their  brake 
until  the  train  was  beyond  control.  The 
fireman  was  a  new  man,  and  out  on  his 
second  trip.  However,  a  heavy  down- 
grade before  us,  on  a  2-foot  gage,  and 
not  half  sufficient  braking  power  behind 
us,  was  no  joke  for  me  just  then.  The 
track  was  in  excellent  condition,  or  we 
would  certainly  have  been  piled  up  in  a 
dead  heap.    We  got  to  Chimoio  safe,  but 


our  escape  seemed  miraculous.  The  de- 
spatchcr  ordered  us  back  double-header. 
1  told  the  station  master  my  bones  were 
worth  more  to  me  than  my  job,  and  would 
resign  rather  than  return  with  two  en- 
gines coupled.  I  returned  to  Eighty  Miles; 
Blagg  remained  in  Chimoio  all  night. 

He  took  offense,  when  accused  by  the 
station  master  of  being  drunk.  He  had 
two  serious  wrecks  before  being  dis- 
charged. After  dismissal,  and  a  big  booze, 
he  went  on  the  road  again  as  fireman. 

I  merely  cite  these  cases  to  give  an  idea 
of  what  railroading  is  like  on  the  Beira. 
I  have  often  wondered  what  some  of  our 
superintendents  and  master  mechanics 
would  do — especially  some  of  our  great 
disciplinarians — if  they  had  such  material 
for  road  work.  I  venture  the  assertion 
that  many  would  become  gray  haired  in 
a  single  night.  The  Grievance  Committee 
and  the  kicker  are  unknown  in  this  coun- 
try, I  may  say  on  this  continent.  Railway 
officials  in  the  United  States  of  America, 
however,  should  be  pleased  and  thankful 
to  have  a  class  of  men  in  railway  service 
who  have  brains  enough  to  kick  and  in- 
telligence enough  to  present  a  grievance. 
It  seems  to  be  a  kind  of  natural  privilege 
granted  to  those  who  know  at  all  times 
just  what  they  are  doing;  hence  the  great 
number  of  railroad  men  in  the  States 
known  as  cranks  and  kickers.  So  far  as 
my  experience  goes,  our  railroad  men  in 
the  States,  especially  our  enginemen, 
stand  second  to  none  in  the  world. 

Last  November,  when  so  many  men 
came  on  the  Beira  line,  a  series  of  wrecks 
occurred,  to  which,  for  bluntness,  there 
is  scarcely  a  parallel  in  the  annals  of  rail- 
roading. No.  I  and  three  sections  follow- 
ing, all  about  twenty  minutes  apart,  came 
together  at  Seventy-two  Mile  tank.  First 
train  stopped  for  water.  The  tank  is  at 
the  bottom  of  tvv-o  five-mile  inclines ;  sec- 
ond train  dashed  into  first  at  the  tank;  no 
flag  out;  and  third  train  ran  into  second 
because  the  driver  could  not  see  the  train 
when  coming  around  a  cur\'e.  Fourth 
train  piled  upon  the  first  three,  because 
the  driver  could  not  stop,  although  a  flag 
was  sent  back  from  third  train.  Except 
first  engine,  all  trains  and  engines  were 
completely  wrecked.  This  is  only  one  in- 
stance of  the  many  smash-ups  that  hap- 
pened about  that  time. 

Pay. — We  used  to  get  one  pound  ster- 
ling for  80  miles,  or  ten  hours,  and  over 
time.  Since  about  last  January  the  mile- 
age has  been  increased  to  US  miles  for  a 
day's  pay.  £1.  and  no  over  time.  Thus  if 
it  takes  eighteen  hours  to  run  115  miles, 
only  one  day's  pay  is  allowed.  A  bonus 
of  £5  is  given  if  the  drivers  run  a  whole 
month  without  any  mishaps,  which,  in 
ordinary  course  of  events,  is  rather  im- 
probable. Enginemen  must  work  hard  to 
get  £25  per  month,  which,  considering  the 
cost  of  living,  the  climate  and  country 
one  has  to  live  in,  is  extremely  small  pay. 
Guards  receive  from  £20  to  £22  los.  per 
month.  P.  H.  Stell\v.\gen. 

Johannesburg,  S.  A.  R. 
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Curious  Breakage  of  Crank  Pins. 

Editors: 

Three  main  crank  pins  have  been  broken 
off  of  three  engines,  19  x  24-inch  hogs. 
The  peculiar  part  is  that  each  pin  was 
cracked  opposite  the  main  center,  as  the 
accompanying  cut  shows.  This  will  be  a 
good  subject  for  the  readers  of  Locomo- 
tive Engineering  to  consider  and  answer, 
naming  the  cause  for  the  break,  which  is 
shown  in  the  shaded  area. 

L.    M.    COOLTON. 

Eagle  Grove,  la. 

[Here  is  an  opportunity  to  enlarge  on 
the  numerous  causes    likely   to    produce 


CURIOUS    BREAKAGE    OF    CRANK    PINS. 

fracture  in  a  main  pin.  Our  correspon- 
dent does  not  say  what  part  of  the  pin  was 
affected,  but  it  is  assumed  to  be  near  the 
hub,  the  point  of  greatest  stress. — Ed.] 


Change  Location  of  Classification 
Lights. 

Editors: 

The  classification  lights  usually  located 
on  the  front  end  of  an  engine  are  <.'ftea  a 
source  of  danger,  owing  to  the  liability  of 
being  extinguished  in  very  strong  winds 
and  being  obscured  in  heavy  snow  storms. 
They  are  often,  also,  hardly  discernible 
on  account  of  the  lamp  smoking  and  cover- 
ing the  glass  on  the  inside  with  smoke 
and  soot. 

It  seems  to  me  a  much  better  place  for 
them  would  be  in  the  upper  forward  cor- 
ner of  the  cab,  as  here  they  would  have 
the  protection  of  the  cab,  would  be  con- 
venient for  the  engineman  to  light,  and 
while  in  use,  would  act  as  continual  re- 
minders to  the  engineer  that  he  was  carry- 
ing signals,  thus  lessening  the  liability  of 
his  failing  to  call  the  attention  of  other 
trains  to  them. 

My  idea  would  be  to  have  the  lenses 
properly   made,   so   as   to   emit   as   much 


light  as  possible,  to  have  one  lamp  serve 
for  both  lenses  on  one  side,  and  behind 
the  lamp  to  place  a  reflector  of  some  sort, 
so  as  to  intensify  the  light. 

If  placed  in  the  cab,  they  could  be 
plainly  seen,  easily  lighted  without  delay 
or  annoyance  in  all  kinds  of  weather,  and 
should  one  go  out  or  commence  to  smoke, 
it  could  be  noticed  and  attended  to  with- 
out stopping  or  waiting  until  arrival  at 
next  station. 

Moreover,  the  anxiety  felt  by  an  en- 
gineer as  to  whether  his  signals  are  burn- 
ing or  not  would  be  removed,  as  he  could 
see  both  sides  of  the  cab  from  his  seat. 

The  use  of  the  reflector  would  make  the 
lights  much  more  distinct  at  night,  and  in 
foggy  weather  and  during  the  hours  of 
twilight  and  dawn,  when  both  flags  and 
lights  are  most  likely  to  escape  notice, 
they  could  easily  be  distinguished. 

J.  P.  Kelly. 

33  River  St.,  PittsHeld,  Mass. 


Help  in  Lighting  the  Headlight. 

An  engineer  in  Holyoke,  Col.,  who  is 
too  modest  to  have  his  name  mentioned, 
writes: 

"I  noticed  an  article  in  your  paper  of 
this  month  about  the  difficulty  in  lighting 
headlights  in  windy  weather.  As  this  sec- 
tion of  the  country  is  noted  for  high 
winds  and  blizzards,  we  as  a  rule  would 
get  in  front  of  a  station  or  coal  shed,  as 
the  case  might  be,   for  protection. 

"On  several  occasions  it  was  necessary 
to  put  a  white  light  on  reflector,  as  the 
winds  were  too  strong  to  light  the  head- 
light. I  split  a  stick  about  10  inches  long, 
made  the  match  wedge  shaped,  opened 
the  door  just  enough  to  get  my  arm  in, 
struck  match  on  the  inside  of  casing  and 
lowered  it  down  to  wick  through  the 
chimney  without  removing  chimney.  Try 
this." 


Passing  of  the  Plain  Tire. 

The  flangeless  tire  is,  without  doubt, 
one  of  the  toughest  of  the  old  legacies 
left  us  by  the  early  builders  of  the  loco- 
motive. It  has  made  a  game  resistance, 
so  far,  against  displacement,  except  in  a 
very  few  cases;  but  those  that  have  aban- 
doned its  use  have  done  so  with  a  full 
knowledge  of  both  sides  of  the  question 
and  a  determination  to  make  the  leave  a 
permanent  one.  There  have  been  no  more 
bitter  side-talks,  that  we  can  recall,  on 
any  one  detail  of  the  locomotive,  than  on 
the  expediency  of  banishing  the  plain  tire 
from  an  engine;  its  friends  always  had  a 
chip  on  both  shoulders. 

It  is  a  significant  fact,  however,  that 
there  is  to-day  not  a  very  great  unanimity 
of  purpose  as  to  the  best  location  of  the 
plain  tire  on  ten-wheeled  engines.  Some 
people  insist  that  it  should  be  on  the  front 
wheels,  and  thus  practically  make  the  en- 
gine an  eight-wheeler  with  reference  to 
curve  resistance,  while  others  contend 
that   it   should   be  on   the   middle   wheels 


for  safety.  This  disagreement  in  so  im- 
portant a  particular  seems  to  inject  an  air 
of  weakness  in  the  contention  of  the 
pros,  and  full  advantage  of  that  fact  is 
taken  by  anti's. 

Among  those  who  have  successfully 
discarded  the  plain  tire  is  Mr.  J.  H.  Mc- 
Connell,  superintendent  of  motive  power 
of  the  Union  Pacific.  All  tires  on  that 
system  have  flanges,  no  matter  what  the 
type  of  engine.  The  question  of  lateral 
motion,  to  prevent  flanges  binding  on 
curves,  is  solved  by  placing  the  front  tire 
on  ten-wheelers  toward  each  other  an 
amount  that  will  give  ample  clearance  at 
the  rail,  and  at  the  same  time  allow  the 
flange  to  clear  at  frogs  and  guard  rails. 
The  same  result  is  accomplished  on  six- 
wheeled  switch  engines  by  putting  the 
middle  tires  in  toward  each  other.  The 
flange  clearance  is  not  excessive  in  any 
case,  and  the  same  is  true  of  flange  wear ; 
while  there  is  certainly  a  saving  in  the 
item  of  tires  to  be  carried  in  stock  by  the 
new  system. 


The  Race  Problem  on  Southern  Roads. 

In  some  sections  of  the  South  it  has 
been  the  practice  for  years  to  run  cars  for 
the  exclusive  use  of  the  negro  patrons  of  , 
the  roads.  The  roads  in  North  Carolina, 
however,  have  never  fallen  in  line  with 
this  policy,  notwithstanding  the  popular 
clamor  of  the  whites,  dating  from  the 
close  of  hostilities  between  North  and 
South  for  separate  passenger  accommo- 
dation. The  conservative  management  of 
these  roads  has  so  far  prevented  any  ac- 
tion in  satisfaction  of  the  demands  of  the 
people  until  at  this  time.  There  is  now 
every  prospect  that  the  agitation  due  to 
the  recent  race  troubles  will  crystalize  in 
action  that  will  give  a  separate  service.  • 
The  Railroad  Commission  has  had  the 
matter  in  hand,  and  the  Legislature  at  its 
coming  session  in  January  will  no  doubt 
make  due  provision  in  the  regular  way  to 
give  a  service  that  will  keep  the  colored 
contingent  by  themselves.  The  question 
of  separate  waiting-rooms  in  the  depots 
will  also  be  passed  upon,  and  the  isola- 
tion of  the  negro  from  his  white  brother 
will  be  complete,  as  far  as  legislative  en- 
actment can  make  it  so  on  a  railroad. 


Our  edition  of  "Helve  Hammer  in  the 
Blacksmith  Shop"  is  now  no  more,  and 
readers  who  are  interested  should  write 
to  the  Bradley  Company,  Syracuse,  N.  Y. 
They  have  a  few  which  they  will  send  to 
those  who  apply  within  a  reasonable  time. 


A  report  is  in  circulation  that  a  syn- 
dicate, headed  by  Joseph  Leiter,  of 
Chicago,  has  bought  the  Rhode  Island 
Locomotive  Works,  and  that  the  intention 
is  to  equip  them  for  the  building  of  com- 
pressed air  motors.  It  is  also  said  that 
the  syndicate  has  secured  from  the  Ameri- 
can Air  Power  Company  control  of  the 
Hoadley-Knight  compressed  air  patents. 
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The  Etiquette  of   Smoking   in   Foreign 
Railway  Trains. 

On  English  trains  one  may  smoke 
only  in  such  compartments  as  are  marked 
"Smoking."  This  system  is  also  found  in 
France,  but  there  the  more  general  cus- 
tom is  to  allow  smoking  in  all  compart- 
ments not  marked  "No  Smoking  Al- 
lowed." This  last  system  prevails  upon 
the  Orleans  Ceinture  line,  and  worked  all 
right  till  a  few  days  ago,  when  a  serious 
flaw  was  discovered.  A  French  woman 
named  Mile.  Viron  got  into  a  compart- 
ment marked  "Ladies  Only."  Here  she 
was  joined  by  another  woman,  whom  she 
did  not  know,  but  who  proved  to  be  a  real 
Russian  Countess.  After  a  little  while 
the  Countess  produced  a  cigarette  case, 
lighted  a  thick  cigarette,  and  proceeded  to 
smoke.  Mile.  Viron  began  to  cough,  and 
somewhat  testily  asked  her  companion  to 
stop  smoking,  saying: 

"You  see  it  inconveniences  me,  and  it  is 
not  allowed  in  this  carriage,  which  is 
marked  'Ladies  Only.'  " 

The  Muscovite  lady  smoked  more  vig- 
orously than  ever,  remarking  that,  as  there 
was  no  notice  in  or  outside  the  carriage  to 
prevent  her  smoking,  she  was  determined 
to  finish  her  cigarette.  Mile.  Viron  re- 
torted by  calling  the  Countess  a  bad  lot. 
This  was  too  much  for  the  Russian.  Obliv- 
ious of  the  Franco-Russian  alliance,  and 
without  any  formal  declaration  of  hostili- 
ties, she  attacked  the  French  woman,  and 
apparently  gained  a  decisive  victory.  With 
true  womanly  instinct  she  grabbed  the 
French  woman's  hat  and  took  some  hairs 
along  when  she  pulled  the  covering  off 
her  adversary's  head. 

When  the  train  stopped  at  the  Orleans 
Ceinture  station.  Mile.  Viron,  with  her 
feathers  considerably  battered  and  her  hat 
very  much  distorted,  fled  from  the  field  of 
battle  and  sought  assistance  from  the  sta- 
tionmaster. 

He  immediately  called  upon  the  Russian 
Countess'  to  abandon  her  cigarette,  but  she 
again  pointed  out  that  there  was  no  notice 
anywhere  to  forbid  her  smoking,  and  went 
on  pufiing  spirals  of  smoke  into  the  faces 
of  the  stationmaster  and  guard.  The  lat- 
ter, either  warned  by  the  fate  of  Mile. 
Viron  or  afraid  of  international  complica- 
tions, abstained  from  violence,  and  the 
matter  is  to  be  referred  to  arbitration — in 
the  law  courts. 
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lists,  and  as  our  schedule  was  arranged 
with  the  one  view  of  cutting  off  the  trials 
attendant  on  a  further  use  of  their  freak 
sizes  by  adopting  the  Sellers  standard,  the 
whole  thing  was  turned  down.  We  are 
glad  to  see  this  matter  coming  to  the  front 
with  a  prospect  of  settlement  by  the  peo- 
ple most  interested.  There  never  was  any 
good  reason  for  the  continuance  of  the 
so-called  manufacturers'  standard,  and 
the  sooner  it  is  wiped  out  of  existence  the 


Standard  Bolt  Heads  and  Nuts. 

It  is  a  strange  commentary  on  our 
boasted  love  for  standards  to  see  a  cir- 
cular of  inquiry  from  the  Master  Car 
Builders' Association  the  purpose  of  which 
is  to  know  what  standard  is  followed  in 
the  manufacture  of  square  head  bolts  and 
nuts.  This  is  a  subject  we  ran  afoul  of 
several  years  ago,  and  in  our  innocence 
attempted  to  bring  order  out  of  chaos  on 
a  certain  railroad  in  this  matter.  We  were 
rewarded  with  ignominy  for  our  pains. 
The  manufacturers  would  not  at  that  time 
fill    an    order  for  anything  not  on  their 
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quantity  of  coin  quite  equal  to  a  prince's 
ransom.  While  we  do  not  believe  the 
party  of  the  second  part  will  make  an 
effort  to  land  the  prize,  it  seems  at  this 
distance  as  if  it  would  be  a  good  thing 
for  the  motor  promoters  if  they  would 
give  the  public  some  authentic  figures 
on  the  cost  of  running  their  device. 
That's  what  capitalists  are  interested 
in,  and  that  is  what  will  decide  the 
fate  of  it. 


officers'  inspection  locomotive. 


Brooks  12  Wheeler  for  Buffalo,  Rochester  &  Pittsburg    R.  R.       Nov.  iS 


Kllebox 
Tubes. 
Total  US, 
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Weight  on  Drivers.  ISC.OOO  lbs. 

Truck.  30,000  ■• 

Tot.ll  Wcigllt.  15C.000  •• 

Valve  Travel,  7  Inches 


Engine  Diiifji'itt)!. 


Driving  Axle,   SH  1 10  inches 
Truck  .\xle.        bH  x  WH   ■• 
Main  Ci-ank  Pin.  6JS  x  6     •• 
Tender,  4.500  gals. 
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better  and  cheaper  it  will  be  for  railroad 
companies. 


The  Dodge  Kinetic  Motor  Company,  of 
New  York,  who  control  patents  for  motor 
purposes  by  means  of  charged  boilers 
from  a  central  plant,  are  after  their  friends 
the  electric  people,  in  which  the  latter  are 
invited  to  prove  the  motor  (recently  il- 
lustrated in  these  columns)  inferior  to  the 
electric  article.  In  the  event  the  electric 
contingent  performs  this  feat,  the  motor 
people  engage  and  promise  to  give  up  a 


The  Q  &  C  Company  have  issued  a  very 
complete  catalog  of  their  pneumatic  tools 
and  it  contains  much  information  of  value 
to  railroad  mechanics.  They  are  pre- " 
pared  to  install  complete  air  plants  from 
the  compressors  to  the  tools  which  will 
save  much  detail  work  for  the  purchaser, 
and  be  more  satisfactory  than  buying 
piecemeal.  The  catalog  shows  tools  at 
work  as  well  as  their  construction.  Some 
of  the  views  are  good  object  lessons. 
Their  address  is  Western  Union  Building, 
Chicago. 
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Improved  Air  Tools — Union  Pacific. 

The  Union  Pacific  road  has  earned  the 
reputation  of  having  been  very  early  in 
the  field  of  air  appliances  and  of  a  most 
extended  use  of  them.  That  this  repute  is 
well  deserved  is  cheerfully  conceded  by 
all  that  have  a  chance  to  witness  the  work- 
ing of  the  devices  Superintendent  of  Mo- 
tive Power  McConncl  has  installed  in  his 
shops.  Among  the  new  ideas  worked  out 
for  using  air  are  improvements  in  tools 
for  air-hose  accessories  and  fittings,  dis- 
tinct and  apart  from  the  well-known  de- 
vices for  forcing  such  fittings  into  hose; 
of  the  latter  nothing  need  be  said  other 
than  that  there  are  no  better,  but  the  new 
tools  are  worth  illustration. 

As  everyone  who  has  kept  in  touch  with 
the  hose-fittings  question  knows,  the  ex- 
pense involved  in  the  removal  of  those 
fittings  from  old  worn-out  hose  for  future 
use  in  new  hose,  is  a  heavy  item  in  renewal 


shank  of  this  vise  jaw  is  bolted  one  leg 
of  the  shear,  the  other  being  left  free  to 
work  against  the  stationary  jaw  of  the 
vise.  This  idea  is  also  utilized  for  apply- 
ing hose  clamps,  as  shown  in  Fig.  3, 
where  the  auxiliary  vise  for  forcing  and 
holding  the  clamp  into  position  on  the 
hose  is  shown  between  the  jaws  of  the 
larger  vise. 

One  of  the  last  places,  probably,  that  re- 
sults would  be  expected  from  compressed 
air  is  on  the  output  of  a  nut-tapper,  but  it 
is  a  fact  that  the  capacity  for  work  can 
be,  and  is,  increased  by  its  use.  It  is  well 
known  that  a  nut-tap  becomes  badly  dulled 
on  the  first  threads  entering  a  nut,  while 
the  following  or  sizing  threads  are  un- 
harmed, due  to  the  duty  imposed  on  the 
entering  end  of  the  tap  being  forced 
through  the  hard  scale,  which,  after  re- 
moval, leaves  little  work  for  the  tap  to  do. 
It  is  also  well  known  that  a  tap  having  its 


the  machine  for  drilling  staybolts.  This 
little  machine  is  entirely  automatic  in  all 
of  its  functions  after  air  is  turned  on.  The 
vital  parts  are:.  A  pair  of  cylinders  side  by 
side  horizontally,  that  have  a  clamp  on 
the  outer  ends  of  the  pistons,  which  hold 
and  advance  the  bolts  against  the  drills. 
Tlie  ends  of  the  bolts  in  which  the  drill  is 
operative  are  held  in  a  centering  clamp, 
which  keeps  them  in  correct  line  with  the 
drills.  Twist  drills  are  used,  and  the  feed 
of  the  bolts  against  them  is  done  entirely 
by  means  of  air  pressure  on  the  movable 
pistons  which  grip  the  bolts.  Very  few 
drills  are  broken  under  this  automatic  feed 
with  an  output  of  over  800  bolts  per  day. 
It  must  be  apparent,  then,  that  there 
was  some  good  headwork  involved  in  de- 
signing those  pistons  to  give  a  maximum 
pressure  against  those  small  drills  (about 
3-16  inch)  so  as  to  be  safe  against  rupture 
by   clogging.     It  is   one   of  the  prettiest 
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CUTTER    FOR    REMOVING    HOSE    FITTINGS. 


When  Hose  Knife  is  used  this  block  is 

placed  at  A  and  the  one  shown  rtmoved. 


cost;  to  reduce  this  expense  was  the  ob- 
ject of  these  improved  tools.  The  en- 
gravings in  Fig.  I  embrace  the  cylinder 
and  knives  used  in  cutting  old  hose  from 
nipples  and  couplings.  The  knives  have 
a  width  between  cutting  edges  which  is 
practically  the  diameter  of  the  neck  of 
fitting  in  the  hose,  so  that  when  forced 
down  on  the  hose,  the  latter  is  cut  to  the 
metal  and  freed  at  once. 

A  shear  for  cutting  hose-clamp  bolts  is 
shown  in  Fig.  2.  This  arrangement  was 
devised  to  avoid  the  slow  and  exasperat- 
ing job  of  removing  the  nuts  of  these 
bolts,  for  they  were  invariably  rusted  on, 
and  the  expense  of  removal  was  greater 
than  the  cost  of  a  new  bolt.  Right  here 
is  found  a  neat  little  adaptation  of  means 
to  ends  by  removing  the  screw  of  a  bench 
vise  and  connecting  the  movable  jaw  to 
the   piston   of  an   air  cylinder.     To   the 


first  threads  badly  worn  is  hard  to  start  in 
a  nut,  and  requires  more  muscular  effort 
than  the  attendant  is  willing  to  part  with. 
In  any  event,  the  starting  of  a  tap  under 
these  conditions  is  a  matter  of  time,  and 
to  reduce  it  to  its  lowest  terms  a  hollow 
air  piston,  as  shown  in  Fig.  4,  was  placed 
in  alignment  with  each  tap  on  the  ma- 
chine. The  admission  of  air  above  these 
pistons  sends  the  nuts  down  on  the  taps 
and  leaves  the  operative  with  a  reserve  of 
energy  to  be  utilized  in  placing  nuts  on 
the  taps.  It  pays,  for  the  reason  that  no 
time  is  lost  in  getting  a  tap  at  work  in  a 
nut. 

These  machines,  it  is  seen,  are  no  make- 
shifts; but  there  is  one — the  peer  of  them 
all — that  we  are  unable  to  illustrate,  for 
the  reason  that  no  drawings  have  been 
made  of  it,  and  a  paretic  camera  would 
not  reproduce  it.     Reference  is  made  to 


tools  we  have  ever  seen,  but  must  be 
caught  at  work  to  be  properly  appre- 
ciated. 


We  are  informed  by  the  Lima  Locomo- 
tive Works  that  their  shops  are  running 
thirteen  hours  a  day,  and  they  have  five 
50-ton  Shay  locomotives,  two  17-ton  Shay 
locomotives  and  one  20-ton  Shay  loco- 
motive to  build.  They  also  have  twelve 
mogul  engines  to  rebuild  for  the  Detroit 
&  Lima  Northern  Railway  Company. 


Messrs.  Stannard  &  White  are  congrat- 
ulating themselves  on  having  received  two 
fair-sized  orders  for  their  cab  seats  from 
the  Baldwin  Locomotive  Works.  This  in- 
dicates that  the  comfort  of  enginenien  is 
being  considered,  and  is  a  good  sign. 
We  should  like  to  see  all  locomotives  have 
this   seat. 
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Jim  Barlowe. 


BY     F.     M.     NELLIS. 


There,  in  my  ofBce  doorway,  tall,  dark 
and  slightly  stooped,  he  stood,  his  old, 
soft,  felt  hat  curled  into  a  roll  in  his  left 
hand,  which  dangled  aimlessly  at  his  side, 
while  the  right  clutched  a  letter  and  nerv- 
ously stroked  a  long,  straight,  drooping, 
black  moustache.  The  ill-fitting,  rusty 
black  clothes  hung  from  his  gaunt  figure, 
and  suggested  long  and  hard  service,  as 
I  turned  from  my  desk  to  receive  the 
letter  which  he  thrust  towards  me.  I 
opened  the  letter  and  read: 


Next  day  I  saw  the  tall,  dark,  rusty- 
coated  figure  driving  the  old  grey  horse 
which  carted  castings  from  the  foundry 
to  the  machine  shop.  I  saw  him  fre- 
quently afterwards,  and  wondered  just 
who  he  really  was,  and  what  had  been  his 
occupation  in  better  days. 

One  day  a  strange  man  drove  the  grey 
past  the  office,  and  I  asked  the  foreman 
what  had  become  of  Barlowe. 

"Fired  him,"  replied  the  foreman. 
"Couldn't  stand  prosperity.  Got  drunk. 
He's  in  the  hospital  now  with  tremens,  so 
Barney  Connor,  the  molder,  tells  me." 

And  so  it  proved.    A  few  days  later  we 


over  the  crooked  single  track  of  the  Pan- 
hand'e  road  on  time,  and  made  the  man 
popular  with  his  associates  who  always 
had  a  cheer  for  him  as  the  "900"  tore  past. 

Many  a  night  the  "900"  stood  under 
the  brilliant  electric  lights  in  the  Pitts- 
burgh Union  Station  awaiting  the  mid- 
iiight  express  from  the  East,  as  the  trav- 
eler stopped  and  shook  hands  with  Jim,  or 
called  cheerily  up  the  gangway  to  him  in 
the  cab  in  the  familiar  way  which  delights 
the  heart  of  the  wide-known  engineer. 

But  big,  handsome,  lovable  Jim  Bar- 
lowe was  not  to  remain  a  hero,  enshrined 
in  the  hearts  of  all  who  knew  him.     He 
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"De.^r  Tom — The  bearer,  Jim  Barlowe, 
is  not  a  sober,  industrious  man ;  is  not  a 
loyal,  faithful  fellow  who  would  give  you 
good  service;  but  is  a  worthless,  good- 
for-nothing  chap.  He  gets  drunk,  and 
isn't  worth  a  d — n;  but  he's  a  relative  of 
mine,  and  I  wish  you  would  put  him  to 
work.  (Signed)  Joe." 

"^^y  old  chum  and  shopmate  is  candid, 
at  least,"  I  mused,  as  I  rang  up  the  fore- 
man and  told  him  to  find  a  place  for  Jim 
Barlowe,  whose  last  job,  so  he  told  me, 
was  driving  a  horse  car. 


learned  of  poor  Barlowe's  death,  and  also 
the  sad  life  of  the  unfortunate  man. 

James  Barlowe,  in  his  youth,  was  as 
popular  and  clever  a  boy  as  there  was  in 
Dennison,  O.  As  a  machinist  apprentice 
and  locomotive  fireman  he  even  excelled 
the  popularity  of  his  boyhood  days.  No 
dance,  party,  or  musicale  was  complete 
without  happy,  dashing  "Jim"  Barlowe, 
and  many  a  party  was  timed  to  suit  Jim's 
run. 

It  was  Jim  Barlowe's  cool,  daring  skill 
that  drove  the  "limited"  through  the  fog 


was  to  pass  from  the  life  of  the  j-outh  who 
idolized  him.  the  associates  who  loved 
him,  the  tra\eling  public  who  worshiped 
him.  The  temptation  came,  was  too 
strong  for  Jim  Barlowe  to  resist,  and  he 
fell.     The  stor\'  is  told. 


Armstrong  Bros.,  of  Chicago  have  al- 
ready entered  the  field  in  Cuba.  Last 
month  they  made  two  shipments  to  that 
country.  They  have  also  received  orders 
from  Russia  for  435  sets  of  their  tool- 
holders  and  435  3-feet  bars  of  their  steel. 
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Kule5  Made  to  be  Broken. 

There  are  a  good  many  railroad  com- 
panies in  America  that  keep  rules  that  are 
merely  employed  to  discipline  employes 
when  an  accident  happens,  but  are  not  in- 
tended for  use  in  daily  practice.  For  in- 
stance, the  rules  of  certain  roads  require 
trainmen  to  pass  through  all  stations  and 
yards  at  a  low  rate  of  speed,  but  the  en- 
gineer will  be  punished  if  he  does  not 
make  the  schedule  time,  when  everybody 
knows  that  it  would  be  impossible  to  slow 
up  at  every  station  and  make  the  running 
time.  This  country  does  not  enjoy  a 
monopoly  of  this  kind  of  injustice.  In  a 
recent  issue  of  the  Raihvay  Times  of 
India  we  find  the  following  item : 

"The  railway  authorities  have  a  certain 
rule  which  forbids  a  guard  attaching  more 
than  twelve  carriages  to  his  train,  and  if 
he  does  so,  he  is  liable  to  be  dismissed. 
By  a  strange  law  of  providence  if  he  does 
not  do  so,  he  is  liable  to  be  suspended. 
An  instance  of  this  can  be  found  in  the 
annals  of  Southern  Mahratta  history.  The 
unsophisticated  outsider  smiles  and  won- 
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Schenectady  Compound  Locomotive. 

NO.     I    OF    THE    COMPOUND    SERIES. 

This  is  of  the  two-cylinder  type,  and 
the  first  one  was  built  in  1890,  under  pat- 
ents granted  to  Albert  W.  Pitkin  the 
year  previous.  There  have  been  several 
changes  since  the  first  engine,  such  as 
were  suggested  by  experience,  and  the 
charts  show  the  latest  style,  which  in- 
cludes a  reducing  valve,  for  running  sim- 
ple, and  places  the  compound  feature  un- 
der control  of  the  engineer.  The  first 
ones  went  into  compound  automatically 
after  the  receiver  pressure  reached  a  cer- 
tain point. 

With  the  engine  hooked  on  to  a  train 
ready  for  a  start,  the  engineer  opens  a 
small  cock  in  the  cab,  and  steam  (or  air) 
flows  through  the  small  pipe  shown  verti- 
cally at  the  front  of  the  intercepting  valve, 
and  forces  the  small  piston  back,  opening 
the  valve  shown  and  opening  connection 
between  the  receiver  passage  and  the 
smaller  annular  port  just  to  the  right  of  it. 
This   establishes   a   free   exhaust    for   the 


position  shown  in  the  "compound"  view.. 
This  prevents  the  live  steam  entering  low- 
pressure  cylinder  and  leaves  the  engine 
with  the  live  steam  going  to  high  pres- 
sure cylinder  only,  and  the  exhaust  from 
tlic  high  going  to  low-pressure  steam  chest. 

When  the  engine  is  shut  off,  the  receiver 
pressure  drops,  and  the  live  steam  in  low- 
pressure  steam  pipe  forces  the  intercept- 
ing valve  to  its  first  position,  ready  for 
another  start. 

When  starting  the  engine  compound, 
the  cock  in  cab  is  not  opened,  and  the  ex- 
haust valves  remain  closed.  Steam  enter- 
ing the  chamber  around  intercepting  valve 
pushed  it  to  its  seat,  permitting  steam  to 
pass  through  reducing  valve,  same  as 
when  starting  as  single  expansion.  When 
the  pressure  in  receiver  is  sufKcient,  the 
intercepting  valve  will  move  back  and  the 
exhaust  from  the  high-pressure  cylinder 
to  the  low-pressure  steam  chest. 

The  large  piston  at  the  left  and  the 
small  one  inside  the  reducing  valve  are 
dash-pots  for  reducing  shock  from  sud- 
den movements. 


ders  how  things  are  worked  on  the  S.  M. 
Railway." 


Tools  Cracking  on  the  Grinder. 

.  A  case  has  come  to  attention  recently, 
in  which  a  tool-grinder  from  one  of  the 
most  reputable  builders  of  those  machines, 
has  developed  a  faculty  of  cracking  tools 
while  being  ground.  The  reason  for  this 
behavior  is  not  clear  to  those  who  bought 
the  machine,  as  they  are  running  it  in  ac- 
cordance with  the  formula  provided  by 
the  builder.  To  a  man  who  does  not  know 
anything  about  it,  the  case  is  easy  of  solu- 
tion, for  every  evidence  points  to  the 
emery  as  being  too  coarse,  and  therefore 
puts  too  many  heat  units  in  the  tool.  The 
stream  of  water  coming  against  the  cut- 
ting edge  of  the  tool  at  this  time  finds 
every  condition  ripe  for  the  rupture  that 
ensues  during  the  passage  at  arms  of  the 
elements.  It  does  not  make  any  difference 
what  the  kind  of  steel,  Mushet  or  other- 
wise, the  cracks  show  up  just  the  same. 
What  makes  the  case  a  mysterious  one  is 
that  the  wheel  is  the  builder's  choice  for 
the  work. 


Fig.  3. 

VISE  FOR   HOSE   CLAMPS. 

high-pressure  cylinder,  and  enables  the 
engine  to  work  simple  as  long  as  desired. 
The  steam  enters  high-pressure  cylinder, 
exhausts  over  through  the  receiver  and 
escapes  to  exhaust  pipe  when  the  right- 
hand  valve  is  open,  as  shown. 

The  steam  for  the  low-pressure  cylin- 
ders comes  direct  from  boiler  through  pipe 
at  left,  which  is  plainly  marked.  This 
enters  the  chamber  around  the  intercept- 
ing valve,  forcing  it  against  its  seat  and 
opening  a  passage  for  live  steam  through 
reducing  valve  to  low-pressure  steam 
chest.  This  valve  reduces  the  pressure 
sufficently  to  have  the  low-pressure  cyl- 
inder do  the  same  work  as  the  high. 

After  the  engine  is  fairly  under  way, 
and  the  engineer  wishes  to  throw  it  into 
compound,  he  closes  the  valve  or  cock  in 
cab,  shutting  the  steam  out  of  the  small 
cylinder  at  the  right.  The  spring  forces 
the  valve  to  its  seat  and  prevents  the  ex- 
haust from  the  high-pressure  cylinder 
escaping  through  the  annular  port  to  the 
exhaust  pipe.  As  it  cannot  escape,  it  ac- 
cumulates or  "banks  up"  in  the  receiver, 
and  when  of  sufficient  pressure,  forces 
the  intercepting  valve  to  the  left  into  the 
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This  brief  description,  together  with  the 
information  to  be  obtained  from  the  let- 
ters written  by  engineers  handling  these 
engines,  should  aid  greatly  in  securing  a 
clear  idea  of  the  workings  of  the  Schenec- 
tady compound  locomotive. 


How  They  Handle  the  Schenectady 
Compound. 

Mr.  James  Burke,  of  the  Northern  Pa- 
cific Railroad  at  Mandan,  N.  D.,  writes : 

"In  looking  over  the  engine  before 
starting  out,  look  for  loose  eccentrics, 
rocker  boxes  and  broken  frame  bolts  on 
high-pressure  side. 

"In  starting,  work  it  simple  until  train 
is  moving  five  or  six  miles  per  hour.  In 
this  way  you  can  start  a  heavy  train  read- 
ily, as  live  steam  is  being  used  in  both 
cylinders.  When  nicely  started,  cut  in  the 
compound.  This  will  also  avoid  jerking 
or  breaking  train  in  two. 

When  running,  always  work  the  engine 
compound  (except  in  extreme  cases,  to 
prevent  doubling  a  hill  or  stalling),  as 
they  are  more  economical  when  run  in 
this  position. 
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"In  switching,  taking  engine  in  and  out 
of  house  or  reversing,  always  run  them 
simple,  as  they  seem  to  clear  themselves 
better  and  handle  better.  As  to  firing,  we 
get  best  results  by  firing  light  and  regu- 
larly. 

"In  oiling  cylinders  and  valves  with  De- 
troit lubricator  having  the  force  feed 
(Tippet  attachment),  shut  the  plug  of 
blower  tight  on  low-pressure  side  and 
leave  it  wide  open  on  high-pressure  side. 
If  both  are  left  wide  open,  all  the  oil  will 
feed  into  low-pressure  cylinder,  on  ac- 
count of  being  so  much  less  pressure  to 
feed  against. 

"If  high-pressure  cylinder  becomes  dis- 
abled from  any  cause,  so  that  it  becomes 
necessary  to  disconnect  that  side,  push  the 
valve  clear  ahead  and  clamp  stem  far 
enough  to  clear  exhaust  port;  also  block 
cross-head  to  front  of  guides  and  work 
engine  compound.  This  allows  steam 
from  main  steam  port  to  pass  through  ex- 


piston  rod  of  valve  ahead  if  possible.  If 
not  possible,  take  off  back  head,  push 
valve  clear  ahead  and  fit  a  wooden  block 
between  valve  and  back  head,  so  it  -will 
hold  valve  secure,  then  run  the  engine 
simple. 

"In  lubricating  valves,  we  feed  high- 
pressure  valve  from  twenty  to  thirty  drops 
per  minute.  The  low  pressure  needs  very 
little,  about  the  same  as  an  air  pump." 

Mr.  Jas.  Bruce,  of  South  Tacoma, 
writes: 

"I  have  had  considerable  to  do  with 
the  handling  of  Schenectady  compounds 
during  the  past  year,  and  would  handle 
them  as  follows :  First,  I  would  inspect 
same  as  a  simple  engine,  paying  particu- 
lar attention  to  dash-pot,  to  see  it  was  al- 
ways full  of  oil,  as  it  is  liable  to  leak  past 
packing  at  both  ends,  and  allow  inter- 
cepting valve  to  move  too  fast,  and  might 
cause  it  to  break  by  striking  its  seat. 

In  starting  engine,  always  start  in  sim- 


should  be  reversed  while  drifting,  as  the 
low-pressure  side  then  requires  the  most 
owing  to  the  larger  area  of  cylinder  and 
size  of  piston.  Firing,  same  as  a  simple 
engine — light  and  regular,  according  to 
requirements    (with  bituminous  coal). 

"If  high-pressure  cylinder  broke,  dis- 
connect that  side,  cover  ports,  and  run  in 
with  low-pressure  side.  This  can  be  done 
by  engine  in  simple,  or  by  blocking  sepa- 
rate exhaust  open.  By  using  the  latter 
method,  you  would  save  air  that  might  be 
wasted  by  separate  exhaust  valve  leaking. 

"If  low-pressure  cylinder  broke,  would 
do  same  as  with  high-pressure,  discon- 
necting low-pressure  side.  If  intercepting 
valve  broke,  would  take  what  part  of  train 
engine  could  handle  and  go  in  for  re- 
pairs." 

Mr.  Wm.  J.  Appleyard.  of  Malone, 
N.  Y.,  says: 

"Our  compounds  are  consolidations, 
the  only  ones  of  that  class  we  have.    The 


haust  and  into  low-pressure  cylinder 
through  the  receiver.  This  gets  the  most 
work  out  of  the  engine,  as  the  low-pres- 
sure cylinder  receives  full  boiler  pressure. 

If  low-pressure  side  becomes  disabled, 
so  it  is  necessary  to  disconnect  that  side, 
clamp  the  valve  central,  covering  all  ports. 
Block  cross-head  back.  Cut  engine  into 
simple.  This  will  open  special  exhaust  in 
receiver  and  allow  steam  that  is  being  ex- 
hausted from  high  pressure  to  go  direct 
into  stack. 

"If  air  pump  becomes  disabled,  so  you 
have  no  pressure  to  hold  special  exhaust 
in  receiver  open,  clamp  low-pressure  valve 
clear  back,  far  enough  to  clear  exhaust 
port  and  work  engine  compound.  This 
will  allow  exhaust  from  high-pressure 
cylinder  to  pass  through  the  receiver  into 
exhaust  port  of  low-pressure  cylinder  and 
out  the  stack. 

"If  intercepting  valve  is  disabled,  clamp 
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STARTING    NUTS   ON    A   TAP   BY   AIR.    ■ 

pie,  as  a  train  can  be  started  much  more 
smoothly  that  way,  and  it  prevents  jerk- 
ing movement  that  is  apt  to  occur  if  start- 
ed compound.  If  handling  engine  in  close 
quarters,  such  as  coupling  on  to  cars  or 
spotting  on  turntable,  or  in  similar  cir- 
cumstances, always  have  engine  in  sim- 
ple, as  separate  exhaust  valve  is  then  open 
and  you  have  no  steam  in  receiver  to  con- 
tend with  and  can  stop  so  much  quicker. 
After  starting  train  simple,  would  put  en- 
gine in  compound  as  soon  as  I  got  slack 
out  and  train  moving.  Would  run  engine 
the  same  in  all  respects  as  a  simple  engine. 
In  reversing,  would  put  engine  in  simple 
by  opening  separate  exhaust  valve. 

"Oiling,  same  as  simple  engine,  except 
cylinders ;  high-pressure  side  requiring  a 
great  deal  of  oil,  low-pressure  side  re- 
quiring very  little,  while  working  steam, 
as  it  gets  the  benefit  of  the  oil  from  the 
high-pressure   side.     Feed    of    lubricator 
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compounds  have  never  been  disabled,  but 
I  will  describe  the  way  I  would  discon- 
nect were  engine  disabled : 

"I  examine  thimble  bolts,  removable 
collars  on  crank  pins,  see  that  dash-pot  is 
full  of  oil  and  other  parts  the  same  as  a 
simple  engine. 

"There  is  no  difference  between  a  com- 
pound and  simple  engine  in  starting,  ex- 
cept to  use  a  little  more  care  in  starting 
compound,  on  account  of  the  greater  num- 
ber of  cars  you  are  handling. 

"If  intercepting  valve  should  be  dry  or 
gummy,  engine  is  apt  to  start  with  a 
jump,  or  jerk,  starting  in  compound,  en- 
dangering draft  rigging  and  drawbars. 

"Open  cylinder  cocks  to  carry  oflF  con- 
densation. 

"There  is  no  difference  between  a  com- 
pound and  simple  engine  while  running. 
I  work  both  where  they  will  handle  their 
train  the  best ;  although  in  a  compound  the 
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lever  will  be  considerably  lower  than  in  a 
simple  engine.  Open  cylinder  cocks  fre- 
quently, especially  in  cold  weather,  if  drift- 
ing down  hill,  keep  throttle  open  enough 
so  steam  will  show  at  cylinder  cocks. 

"I  always  depend  on  the  brakes  for 
stopping.  With  the  same  number  of 
brakes  and  cars  as  simple  engine,  the  com- 
pound will  stop  the  quickest ;  engine  ap- 
pearing not  to  run  as  free  as  a  simple  en- 
gine. 

"I  have  never  had  to  reverse  compound 
engine,  except  in  shifting,  and  then  I 
usually  depend  on  the  brakes,  as  reversing 
is  dangerous  to  draw-bars  and  draft  rig- 
ging unless  handled  very  carefully. 

"Disconnect  on  high-pressure  side  same 
as  for  simple  engine.  If  intercepting  valve 
is  all  right,  it  will  move  to  simple  posi- 
tion, opening  communication  from  steam 


"The  running  gear  of  a  compound  en- 
gine requires  a  little  more  oiling  and  look- 
ing after  than  a  simple  engine.  We  use 
valve  oil  in  two  lubricators,  one  for  air 
pump  and  the  other  for  both  cylinders 
and  intercepting  valve,  also  a  cup  on  each 
piston  sleeve.  When  engine  is  working,  I 
give  high-pressure  cylinder  about  twice  as 
much  oil  as  the  low-pressure,  and  inter- 
cepting valve  about  the  same  as  low-pres- 
sure  cylinder. 

"I  have  taken  the  performance  of  a 
simple  and  compound  engine  from  one  of 
our  performance  sheets,  as  a  comparison 
between  the  two  engines  on  oil : 

"Mogul  engine;  weight,  iio.ooo  pounds 
— Miles  per  pint,  valve  oil,  86.02;  miles  per 
pint,  engine  oil,  46.96;  average  all  lubri- 
cating oils.  30.38. 

"Compound  consolidation;  weight,  153.- 
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pipe  to  low-pressure  cylinder  through  re- 
ducing valve.  Open  separate  exhaust 
port  or  valve. 

"Disconnect  on  the  low-pressure  side 
the  same  as  for  simple  engine.  Block  in- 
tercepting valve  in  compound  position,  so 
ports  in  reducing  valve  and  bush  will  not 
register,  thereby  shutting  off  steam  to  low- 
pressure  steam  chest.  Open  separate  ex- 
haust valve,  and  proceed  working  one  side. 

"If  there  was  trouble  with  intercepting 
valve,  would  take  off  intercepting  valve 
head  and  see  what  is  wrong.  If  nothing 
prevented,  would  block  valve  in  com- 
pound position  and  proceed.  If  it  was 
broken  so  I  couldn't  block  it  in  compound 
position,  would  block  it  in  simple  position. 
Open  separate  exhaust  valve  and  proceed 
working  simple. 


000  pounds — Miles  per  pint,  valve  oil, 
48.30;  miles  per  pint,  engine  oil,  29.56; 
average  all  lubricating  oils,   18.34." 

Mr.  D.  L.  Mahoney  writes: 

"Know  that  the  intercepting  valve  and 
other  enclosed  valves  are  working  'O.  K.' 
Other  parts  are  looked  over  same  as  sim- 
ple. 

"Do  not  start  engine  with  wide-open 
throttle,  but  open  gradually  with  cylinder 
cocks  open.  When  steam  is  working  dry 
out  of  low-pressure  cylinder,  close  cylin- 
der cocks  and  adjust  throttle  valve.  I 
run  with  lever  about  one-third  stroke,  and 
throttle  valve  adjusted  to  suit  train  as  the 
occasion  demands. 

In  stopping,  commence  in  time  to  ease 
off  gradually  on  throttle  stop  with  the 
brake.     When  running  at  any  speed,   do 


not  reverse  engine  to  stop;  use  the 
brake. 

"Disconnect  high-pressure  side  same  as 
simple  engine ;  but  if  the  valve  leaks  on 
that  side,  open  separate  exhaust  valves 
and  block  intercepting  valve  ahead.  Do 
the  same  on  low-pressure  side  if  it 
breaks  down,  but  open  separate  exhaust 
valve  and  block  intercepting  valve  back. 
If  there  is  a  break  in  intercepting  valve, 
it  depends  how  it  is  disabled.  If  so  as  it 
will  not  work  in  compound,  try  simple. 

"They  need  more  oil  than  simple  en- 
gines. Would  say  to  give  them  2J/2  pints 
valve  oil  for  100  miles." 


Curious  Railroad  Rules  in  Turkey. 

There  are  some  curious  features  about 
the  laws  regulating  railway  operating  in 
Turkey.  The  law  requires  railroad  com- 
panies to  provide  for  the  families  of  per- 
sons who  are  killed  on  their  lines  by  ac- 
cident, and  those  who  are  injured  receive 
compensation  to  cover  their  board, 
medical  attendance  and  loss  of  wages  as 
long  as  they  are  unable  to  pursue  their  ac- 
customed avocations.  At  the  same  time 
there  is  a  penalty  of  $1  for  walking  upon 
a  railroad  track  in  Turkey  for  every 
offence.  Cattle  and  other  animals  found 
en  the  right  of  way  of  railroads  can  be 
confiscated  by  the  company,  although  the 
owner  may  redeem  them  by  paying  25 
cents  each  for  sheep,  dogs,  goats,  hogs 
and  other  small  animals.  It  costs  $2.50 
to  get  a  cow  or  a  horse  out  of  a  railway 
pound.  Animals  that  are  not  ransomed 
within  a  given  time  are  sold  at  auction 
for  the  benefit  of  the  railway  company, 
which,  however,  must  return  to  the  owner 
any  sum  in  excess  of  the  fine  imposed  by 
law  and  the  cost  of  keeping  the  animal 
while  in  charge  of  the  company.  All  ar- 
ticles left  by  travellers  in  the  cars  or  in 
the  station  houses  are  also  subject  to 
similar  rules.  They  can  be  redeemed 
upon  the  payment  of  a  fee,  and  at  the 
end  of  a  certain  period  all  articles  not 
redeemed  are  sold  for  the  benefit  of  the 
company. 


Oil  on  The  Roadbed. 

It  is  said  to  cost  $150  per  mile  to  make 
the  first  application  of  oil  to  the  road-bed 
of  the  Boston  &  Albany,  with  a  decrease 
in  cost  for  subsequent  treatment.  Some 
of  the  advantages  thus  far  apparent  from 
the  use  of  oil  are:  Less  dust  to  encourage 
the  hot  box  nuisance,  and  discomfort  of 
passengers ;  a  train  seems  to  make  less 
r.-'cket;  track  does  not  heave,  as  frost  does 
not  enter;  road-bed  is  not  easily  washed 
out  of  shape,  for  the  reason  that  oil  leaves 
a  crust  on  the  surface  seemingly  imper- 
meable to  ordinary  rains.  If,  as  is 
claimed,  the  oil  used  for  this  purpose  is 
non-inflammable  and  odorless  and  it  does 
all  the  good  things  noted  above,  there  is 
likely  to  be  a  bull  movement  in  the  oil 
market,  or,  for  that  particular  oleaginous 
compound  at  least. 
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Southern  Pacific  Schenectady  Mastodon 

A  great  many  of  our  readers  are  watch- 
ing to  see  that  we  do  not  lag  in  the  pub- 
lishing procession,  and  they  are  kind 
enough  to  inform  us  promptly  if  they  be- 
lieve that  we  fail  to  do  anything  they  con- 
sider desirable.  This  sentiment  brought 
us  a  letter  from  the  Pacific  Coast  asking 
why  we  had  failed  to  write  up  the  splendid 
Schenectady  compound  twclvc-wheelers 
which  are  doing  such  fine  work  on  the 
Southern  Pacific.  We  lost  no  time  in 
sending  for  photograph  and  specifications. 
Now  we  present  an  engraving  of  the  loco- 
motive. It  is  not  the  most  powerful  loco- 
motive in  the  world,  but  all  of  the  class 
give  a  good  account  of  themselves  in  haul- 
ing trains,  and  do  it,  too,  with  remarkably 
light  expenditure  of  fuel. 

The  engine  weighs  192,000  pounds  in 
working  order,  of  which  155,000  pounds 
are  on  the  drivers,  which  are  55  inches 
diameter.  The  cylinders  are  23  and  35  x 
32  inches,  the  ratio  of  high  to  low  being 
I  to  2.3.    The  boiler  supplies  steam  of  200 


valves;  American  brake  on  all  drivers; 
Westinghouse  air  pumps,  9J/2  inches  diam- 
eter. The  Sweeney  brake  arrangement  is 
on  the  low-pressure  steam  chest,  and  the 
Lc  Cliatclier  water  brake  on  the  low-pres- 
sure cylinder.  The  boiler  is  covered  with 
Franklin  "Monarch"  magnesia  sectional 
lagging. 


To  Fight  the  Express  Companies. 

One  of  the  most  ravenous  blood-suckers 
of  railroad  companies,  and  of  the  public 
generally,  is  express  companies.  Railroad 
companies  do  the  transportation  for  all 
the  express  companies,  and  get  miserably 
paid  for  the  work  done.  While  politicians 
are  constantly  striving  to  reduce  the  small 
earnings  of  railroad  companies,  there  is 
seldom  a  word  said  against  the  impositions 
which  the  whole  community  suffer  from 
the  iron  hand  of  the  express  companies. 
This  is  not  accidental. 

We  are  inclined  to  think  that,  in  the 
State  of  New  York  at  least,  the  express 
companies   are   not   going   to   be   allowed 


ment  valued  at  $1,276,619.  It  pays  $1,080,- 
000  in  dividends  annually,  besides  laying 
aside  something  as  a  surplus  for  a  rainy 
day.  Roundly,  both  of  these  companies 
earn  as  profits  from  105  to  175  per  cent, 
of  their  investment  every  year.  The  United 
States  Express  Company,  capitalized  for 
$10,000,000,  has  an  actual  investment  of 
about  $700,000.  Wells-Fargo  Company, 
capitalized  for  $6,250,000,  has  an  invest- 
mcTit  of  about  $725,000.  These  companies 
exact  from  the  puljlic  from  three  hundred 
to  many  thousand  per  cent,  ot  the  charges 
imposed  by  railroads  for  ordinary  freight 
transportation. 

"For  the  transportation  service,  the  rail- 
road companies  receive  on  an  average  40 
per  cent,  of  the  total  charges ;  for  the 
terminal  service  the  express  companies  re- 
ceive on  an  average  60  per  cent,  of  the 
total  charges.  It  is  this  60  per  cent,  of  the 
total  that  yields  to  the  express  companies, 
after  paying  the  cost  of  the  service,  an 
annual  profit  of  from  150  to  175  per  cent. 
of  their  investment. 


pounds  pressure,  which  gives  the  engine 
about  40,000  pounds  tractive  power.  The 
ratio  of  adhesive  weight  to  tractive  power 
is  3.875,  and  the  coefficient  of  adhesion  is 
0.26. 

The  boiler,  as  will  be  seen  from  the  en- 
graving, is  extended  wagon  top,  and  is 
72  inches  diameter  at  first  ring.  The  fire- 
box is  120  3-16  inches  long,  42  inches  wide, 
and  from  73^  to  T]  inches  deep.  There 
are  332  2j4-mch  tubes,  14  feet  6  inches 
long.  The  total  heating  surface  is  3.025.85 
square  feet,  and  the  grate  area  is  35  feet. 

Allen-American  slide  valves  are  used, 
the  greatest  travel  being  65^  inches.  The 
high-pressure  valve  has  iJ4  and  the  low 
pressure  ij^  outside  lap.  Both  have  }4- 
inch  inside  clearance.  Jerome  metallic 
packing  is  used  for  the  glands  of  piston 
rods  and  valve  stems. 

One  No.  10  Ohio  injector  and  one  No. 
10  Monitor  are  provided,  feeding  the 
boiler.  Among  the  other  attachments  are 
three  3-inch  consolidated   encased   safety 


SOt.THERN     PACIFIC     SCHENECTADY    MASTODO.V. 

much  longer  to  fleece  the  public  so  suc- 
cessfully as  has  been  the  past  practice.  The 
Merchants'  Association  has  taken  up  the 
matter,  and  intends  pushing  a  crusade  for 
justice.  As  this  is  an  exceedingly  in- 
fluential organization,  it  may  succeed  in 
effecting  radical  changes  on  the  rates  now 
charged  by  express  companies. 

A  statement  issued  by  the  Merchants' 
Association  says :  "According  to  the  state- 
ments made  in  the  United  States  census 
report  for  1890,  the  express  companies  of 
the  United  States  are  capitalized  for  $55,- 
000,000.  Their  actual  investment  is  less 
than  10  per  cent,  of  that  amount.  The 
Adams  Express  Company  has  a  nominal 
capital  of  $12,000,000;  its  investment  is 
$1,128,915.  For  years  it  has  paid  8  per 
cent,  on  its  capital  stock.  This  is  80  per 
cent,  on  its  investment.  In  addition  it  has 
accumulated  a  surplus  of  $15,000,000,  of 
which  $12,000,000  has  recently  been  dis- 
tributed to  stockholders.  The  American 
Express   Company  has   an   actual   invest- 


"This  association  proposes  to  show  that 
the  express  companies  sometimes  value  the 
terminal  service  as  low  as  four  cents  for 
individual  shipments,  and  sometimes  as 
high  as  several  dollars  for  precisely  the 
same  work.  It  is  desirable  that  the  express 
companies  should  show  to  the  Legislatures 
of  the  several  States  what  the  conditions 
are  that  warrant  an  elastic  scale  of 
charges,  varying  several  thousand  per 
cent.,  for  precisely  similar  service." 


In  a  letter  recently  received  from  Mr. 
W.  F.  Dixon,  chief  engineer  of  the  Sor- 
movo  Locomotive  Works,  Nijni-Novgo- 
rod,  Russia,  he  writes :  "To-day  our 
twenty-eighth  locomotive,  which  happens 
to  be  the  last  of  the  first  government  order 
we  received,  is  on  its  trial  trip  of  100 
miles  up  the  Nijni  line  towards  Moscow 
and  back.  As  I  wrote  you  a  few  weeks 
ago.  we  got  out  seven  engines  in  October, 
and  this  month  we  shall  get  up  to 
nine." 
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Editorial  Change. 

On  the  first  of  the  year,  Mr.  O.  H.  Rey- 
nolds, who  has  been  on  our  editorial  staff 
for  over  three  years,  severs  his  connection 
with  Locomotive  Engineering  to  return 
to  railroad  service.  Mr.  Reynolds  leaves 
us  with  mutual  esteem.  He  has  been  a 
faithful,  industrious  worker,  and  can  be 
depended  upon  to  do  his  whole  duty  in 
any  position  he  undertakes  to  fill. 

Mr.  Clinton  B.  Conger,  who  is  so  well 
known  to  trainmen  on  account  of  his 
writings  relating  to  locomotive  and  train 
irechanism,  has  joined  our  editorial  staff. 
He  has  been  lately  road  foreman  of  en- 
gines on  the  Chicago  &  West  Michigan 
Railroad,  and  was  for  some  years  con- 
sulting engineer  for  the  Governor  of  Mich- 
igan. Mr.  Conger  has  a  large  railroad 
acquaintance,  having  been  for  several 
years  president  of  the  Traveling  Engi- 
neers' Association,  and  we  commend  him 
to  the  numerous  railroad  men  who  are 
strangers  that  his  new  duties  will  bring 
him  in  contact  with. 


Burned  Out. 


Our  office  at  256  Broadway  was  on  the 
fifteenth  story  of  a  high  building  which 
we  watched  carefully  while  under  con- 
struction, and  had  reason  to  believe  was 
entirely  fireproof.  This  faith  remained 
unshaken  until  the  morning  of  December 
5th,  when  we  learned  that  the  offices  on 
the  upper  part  of  the  building  had  been 
stripped  of  all  combustible  matter  by  a 
fire  that  broke  out  in  the  adjoining  build- 
ing. A  fierce  hurricane  was  blowing  at 
the  time,  and  the  wind  forced  the  flames 


through  the  windows  of  the  upper  offices, 
and  they  acted  upon  the  wood  work  like 
the  flame  of  a  reverberatory  furnace.  All 
the  wood  work  was  consumed,  but  the 
brick  arches  which  supported  the  floors 
stood  unscathed,  and  our  safe  rested  on 
one  of  these.  The  contents  came  out 
badly  scorched,  but  all  the  books  are 
legible  and  we  will  be  able  to  identify 
payments  received  from  subscribers  and 
from  advertisers. 

We  lost  all  our  office  furniture  and  a 
large  stock  of  books  that  we  kept  for 
sale,  besides  our  reference  library,  but  the 
most  serious  loss  was  our  mailing  list. 
That  was  so  large  that  the  safe  would  not 
hold  it  and  so  it  was  burned  up.  Our 
books  do  not  give  the  address  of  those 
who  have  paid  subscriptions,  so  we  will 
be  dependent  to  a  great  extent  upon  their 
good  offices  in  helping  us  to  renew  our 
list.  We  ask  our  friends  if  they  hear  of 
any  subscriber  having  failed  to  receive  the 
January  paper  to  see  that  we  are  notified. 

The  fire  burned  up  a  mass  of  manu- 
scripts which  were  waiting  to  be  sent  to 
the  printing  office.  Among  them  were 
letters,  articles  and  questions,  and  we  do 
not  know  who  the  writers  were,  except  in 
a  few  cases.  The  loss  has  this '  month 
crippled  our  correspondence  department, 
but  it  is  the  only  department  that  has 
suffered. 

The  entire  list  of  our  subscription 
agents,  and  there  were  nearly  a  thousand 
of  them,  was  burned  out.  We  have  iden- 
tified many  of  them  from  the  money 
transactions  found  in  our  books,  but  we 
have  failed  to  find  the  names  of  nany  of 
the  new  men,  and  now  make  the  request 
that  they  write  to  us. 

While  the  fire  has  caused  us  great  loss 
and  inconvenience  we  do  not  propose  to 
let  it  hurt  the  paper.  On  the  contrary,  we 
are  rather  moved  to  stimulated  efforts  to 
show  our  friends  the  Phenix-like  char- 
acter of  Locomotive  Engineering  in 
rising  from  its  ashes  into  more  vigorous 
life. 

We  take  this  occasion  to  express  our 
appreciation  of  the  numerous  letters  of 
sympathy  which  have  reached  us.  It 
often  requires  a  touch  of  misfortune  to 
enable  an  individual  or  a  company  to 
understand  the  volume  of  their  friends. 
We  have  reason  to  be  highly  gratified  in 
this  respect. 


Features  for  1899. 

We  had  several  new  features  planned 
for  1899,  and  also  had  a  nice  little  story 
about  them  all  written  up  for  this  issue, 
but  as  the  best  laid  plans  don't  always 
pan  out,  so  this  little  story  of  the  "going 
to  he's"  went  up  in  smoke.  But  the  plans 
were  fireproof  if  the  building  was  not, 
and  though  they  may  be  delayed  they 
have  not  been  abandoned — don't  do  busi- 
ness that  way. 

One  of  the  main  features  is  the  Com- 
pound Charts,  which  are  safe,  and  the 
first  of  which  accompanies  this  issue.    We 


had  an  article  compiled  from  the  experi- 
ence of  engineers  who  have  run  Schenec- 
tady compounds,  all  ready  to  accompany 
this,  but  the  article  wasn't  fireproof, 
and  we  can  only  give  part  of  that  now — 
more  later,  we  hope.  There  is  a  brief  but 
correct  description  of  the  engine  in  this 
issue,  however,  which  will  make  the 
workings  clear,  and,  taken  with  the  charts 
will  be  of  value  to  any  railroad  man. 

Another  feature  which  will  be  ap- 
preciated by  the  mechanical  engineers,  as 
well  as  others  who  like  to  keep  tab  on  the 
new  engines  and  know  where  they  differ 
in  main  dimensions.  This  is  the  liberal 
use  of  "engine  diagrams"  showing  the 
leading  features  of  the  engines  at  a  glance 
and  in  a  handy  form  for  reference  at  any 
time.  These  will  be  of  a  uniform  size 
and  can  be  filed  in  any  card  file  or  in  a 
note  book.  While  it  will  not  be  necessary 
to  show  every  engine  by  diagram  there 
will  be  enough  of  them  to  make  quite  a 
collection  during  the  year. 

Last  but  not  least  comes  the  monthly 
index,  which  will  be  found  on  the  page 
with  the  advertisers'  index,  usually  the 
one  following  the  last  reading  page.  We 
feel  that  these  will  be  addftions  to  the  ^ 
paper  and  that  they  will  be  so  considered 
by  our  readers. 


How  to  Calculate  the  Power  of 
Locomotives. 

The  practice  of  tonnage  rating  which 
has  been  steadily  growing  into  favor  for 
the  last  few  years  has  set  many  officials 
outside  of  the  mechanical  departments  to 
figuring  upon  the  power  of  locomotives 
and  on  the  trains  all  kinds  of  engines 
ought  to  haul  over  certain  divisions.  We 
have  received  direct  evidence  of  this  in  a 
growing  demand  for  our  graphic  com- 
puters of  locomotive  traction,  and  from 
letters  received  asking  about  train  resist- 
ance on  grades  and  curves.  As  our  com- 
puters were  all  destroyed  in  the  fire,  we 
have  determined  to  write  particulars  of 
how  any  man  knowing  the  first  four  rules 
of  arithmetic  can  figure  out  for  himself 
the  tonnage  that  any  locomotive  can  haul 
on  any  grade  or  curve.  The  information 
to  be  given  is  found  in  engineering  books, 
but  many  railroad  men  do  not  know 
where  to  look  for  the  technical  data  they 
need. 

The  power  capacity  of  steam  engines  is 
generally  expressed  in  horse-power,  which 
is  a  measurable  quantity  and  is  based  on 
the  arbitrary  measure  of  one  horse-power 
being  equal  to  the  effort  of  raising  33,000 
pounds  one  foot  per  minute.  That  is  the 
unit  used  for  measuring  the  power  trans- 
mitted by  nearly  all  kinds  of  prime  motor 
and  machines.  It  is  sometimes  applied  to 
locomotives,  but  for  a  variety  of  reasons 
the  horse-power  capacity  of  a  locomotive 
does  not  convey  to  the  ordinary  railroad 
mind  its  capacity  for  hauling  different 
kinds  of  trains.  The  utility  of  a  locomo- 
tive for  train  pulling  has  to  be  expressed 
in  a  different  way. 
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When  practical  railroad  men  know  the 
size  of  cylinders,  the  diameter  of  driving 
wheels,  the  weight  resting  upon  them,  and 
the  boiler  dimensions,  they  understand 
what  kind  of  service  the  engine  is  adapted 
for,  and  in  a  general  way  what  weight  of 
train  it  will  haul.  A  general  idea  of  power 
is,  however,  a  guess  which  may  be  consid- 
erably away  from  the  truth.  Guessing  is  not 
a  good  basis  for  designing  or  estimating 
the  power  of  a  locomotive,  and  so  methods 
have  been  devised  for  figuring  out  the 
power  and  speed  that  certain  dimensions 
will  develop,  which  are  as  correct  and  re- 
liable as  any  other  engineering  rules.  It 
has  become  customary  to  reckon  the  power 
of  a  locomotive  by  the  tractive  force  the 
driving  wheels  will  exert  upon  the  rail. 
That  is  the  resisting  weight  which  the  en- 
gine will  start  from  a  state  of  rest. 

The  tractive  force  is  the  power  which 
the  pistons  of  a  locomotive  are  capable  of 
exerting  through  the  driving  wheels  to 
move  engine  and  train.  The  efficiency  of 
the  engine's  tractive  power  is  dependent 
upon  the  adhesion  of  the  wheels  to  the 
rails.  When  adhesion  is  insufficient,  the 
power  transmitted  through  the  pistons  and 
rods  will  slip  the  wheels,  and  no  useful 
effect  will  result.  To  prevent  the  slipping 
of  locomotive  driving  wheels,  it  is  neces- 
sary to  put  resting  upon  them  at  least 
four  times  in  weight  the  force  available 
for  turning  the  driving  wheels.  If  the 
weight  is  five  or  six  times  the  piston 
power,  the  engine  will  do  its  work  with 
less  annoyance  from  slipping  than  would 
be  the  case  with  less  weight.  To  prevent 
slipping  on  unwashed  greasy  rails  more 
than  double  the  adhesion  would  be  neces- 
sary for  that  required  on  dry,  clean  rails. 
This  cannot  often  be  done,  but  the  sand 
box  provides  the  means  for  obtaining  ad- 
hesion when  the  rails  are  in  bad  order. 

Let  us  calculate  the  tractive  power  of 
the  kind  of  engine  most  commonly  used 
for  hauling  heavy  passenger  and  fast 
freight  trains,  which  has  cylinders  19  x  26 
inches,  driving  wheels  69  inches  diameter, 
with  a  working  pressure  of  200  pounds  to 
the  square  inch.  The  method  by  which 
the  traction  of  a  locomotive  is  calculated 
is,  to  square  the  diameter  of  the  cylinders 
in  inches,  multiply  that  by  the  length  of 
the  stroke  in  inches,  and  divide  by  the 
diameter  of  the  driving  wheels  in  inches. 
The  product  of  that  sum  will  be  the  power 
exerted  by  the  engine  for  every  pound  of 
pressure  that  reaches  the  cylinders  from 
the  boiler.  A  rule  established  by  the  Rail- 
way Master  Mechanics'  Association  makes 
out  that  8s  per  cent,  of  the  boiler  pressure 
is  a  fair  average  of  what  pressure  will  be 
useful  in  the  cylinders  at  slow  speed. 

Follow  that  rule  and  the  formula  that 
we  have  described  the  method  for  finding 
out  the  tractive  power  of  this  particular 
locomotive  would  be : 


7  = 


dn.p 

D 

which  means 

d  ■=  diameter  in  inches  squared. 
L  =  the  length  of  stroke  in  inches. 


p  =  the  mean  elTcctive  pressure  on  piston. 
D  =  the  diameter  of  the  driving  wheels  in 

inches. 
T  =  the  equivalent  tractive  force  at  the 
rails  in  pounds. 
To  apply  this  rule  in  practice,  we  find 
that  d'  means  multiply  19  by  itself,  or 
square,  so  we  have  19  X  19  =  361  X  26, 
the  stroke  in  inches,  =  9,386  X  17°.  man 
effective  pressure,  =  1.595,620  -i-  69,  the 
diameter  in  inches  of  driving  wheels,  = 
23,125-  This  gives  23,125  pounds  as  the 
power  exerted  at  the  circumference  of  the 
v/hccls,  from  which  a  deduction  of  about 
10  per  cent,  is  usually  made  for  internal 
friction.  We  have  assumed  the  boiler 
pressure  to  be  200  pounds  and  have  used 
85  per  cent,  of  it. 

The  formula  described  for  finding  the 
power  of  a  locomotive  seems  at  first  sight 
theoretical,  and  not  based  on  a  good  philo- 
sophical foundation;  but  it  is  merely  a 
short  way,  and  agrees  in  results  with 
more  detailed  methods  of  calculation.  It 
agrees  with  another  plan  which  is  more 
in  favor  with  civil  engineers.  That  is,  to 
ascertain  the  foot-pounds  of  work  the  en- 
gine is  doing  during  each  revolution  of 
the  driving  wheels.  By  dividing  the  total 
thus  found  by  the  circumference  of  the 
drivers  in  feet,  the  force  exerted  through 
each  foot  which  the  engine  moves  is 
found. 

Taking  the  same  engine  that  we  have 
figured  on,  with  pistons  19  inches  diam- 
eter, the  area  of  one  piston  is  283.5294 
square  inches.  This  is  multiplied  by  the 
mean  average  pressure  of  the  steam,  giv- 
ing 283.5294  X  170  =  48,199-9980,  which 
gives  the  aggregate  pressure  exerted  by 
the  steam  on  one  piston.  Multiplying  that 
by  2  to  take  in  both  pistons,  we  have 
96,399.9960  X  aVs  feet,  the  stroke  moved 
in  a  fuir revolution  of  the  driving  wheels, 
=  417.733-3160  -i-  18.0642,  the  circumfer- 
ence of  the  driving  wheels  in  feet,  = 
23,125  pounds  tractive  force,  the  same  a', 
by  the  other  rule. 

There  are  several  other  methods  of  cal- 
culating locomotive  tractive  power,  but 
they  need  not  be  described,  as  they  bring 
precisely  the  same  figures  as  those  found. 
When  people  wish  to  find  the  horse- 
power developed  by  a  locomotive  at  vari- 
ous speeds,  the  steam  engine  indicator  is 
usually  employed  to  show  the  mean  effec- 
tive pressure  inside  of  the  cylinders.  To 
explain  the  process  to  be  followed,  we 
will  draw  on  our  own  experience  with  a 
representative  locomotive  pulling  a  fast 
passenger  train. 

The  writer  took  indicator  diagrams  to 
find  out  the  amount  of  work  done  by  the 
locomotive  in  taking  the  Empire  State 
Express  over  the  New  York  Central  Rail- 
road. The  details  were  published  in  Lo- 
comotive Engineering,  June,  1892.  A 
very  common  speed  was  60  miles  an  hour. 
The  engine  had  cylinders  19x24  inches, 
and  driving  wheels  78  inches  diameter. 
The  indicator  diagram  proved  that  the 
average  cylinder  pressure  at  60  miles  an 
hour   was   53.7   pounds   per   square   inch. 


The  horse-power  is  calculated  in  the  fol- 
lowing  manner: 
283.5294  square  inches  piston  area, 
53.7  pounds  M.  E.  pressure. 


IS.225.5  pressure  on  one  piston. 
2  pistons. 


30,451  pressure  transmitted  from  both 
cylinders. 
4  feet  piston  travel  in  each  revol- 
ution. 


121,804 

260  revolutions  per  minute. 


31,669,040  -7-  33,000  =  959  horse-power. 

That  method  of  calculation  of  course 
applies  to  all  locomotives,  and  can  be  used 
when  the  area  of  piston  revolutions  per 
minute  and  mean  effective  cylinder  pres- 
sure are  known. 

In  the  case  recorded,  the  mean  eflfective 
cylinder  pressure  was  little  more  than  33.5 
per  cent,  of  the  boiler  pressure.  When 
the  same  engine  was  running  at  37.1  miles 
an  hour,  making  160  revolutions  per  min- 
ute, the  M.  E.  P.  was  59.2  pounds,  and 
37  was  the  percentage  of  boiler  pressure. 
At  20  revolutions  per  minute  the  mean 
effective  pressure  would  be  little  short  of 
the  85  per  cent,  of  boiler  pressure  of  the 
Master  Mechanics'  rule,  but  it  would 
gradually  decrease  as  the  piston  speed  in- 
creased. 

The  work  that  a  locomotive  has  to  do 
in  pulling  a  train  is  described  under  the 
heading  of  Train  Resistances. 


To  Calculate  the  Power  of  Compound 
Locomotives. 

To  calculate  the  tractive  power  of  com- 
pound locomotives,  it  is  necessary  first  to 
know  what  the  mean  effective  pressure  on 
the  pistons  is  in  every  case,  and  any  at- 
tempt at  a  theoretical  exposition  of  the 
methods  for  arriving  at  this  information 
by  calculation  is  very  unsatisfactory  and 
inaccurate,  for  this  reason:  In  the  case 
of  the  two-cylinder  compound,  there  are 
too  many  unknown  quantities,  among 
which  are  the  volume  of  receiver,  pressure 
of  live  steam  through  reducing  valve,  and 
the  amount  of  back  pressure.  In  the  case 
of  the  four-cylinder  compound,  there  is 
no  receiver,  but  the  element  of  back  pres- 
sure is  present  on  the  high-pressure  pis- 
ton. For  these  reasons  calculated  pres- 
sures are  not  reliable  for  finding  the  power 
of  this  type  of  engine.  The  indicator  fur- 
nishes the  means  to  arrive  at  the  correct 
mean  effective  pressure,  and  the  formula 
for  a  two-cylinder  compound  when  the 
mean  effective  pressure  is  known  is: 
d'-  X  M.  E.P.XS 
2X  n 
in  which  rf"  =  diameter  of  low  pressure 
squarec,  M.  E.  P.  =  mean  effective  pres- 
sure, .f  =  stroke  in  inches,  and  D  =  diam- 
eter of  driving  wheel.  In  the  absence  of 
indicator  cards  showing  cylinder  pres- 
sures for  a  given  boiler  pressure,  approxi- 
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mate  results  may  be  had  by  taking  the 
mean  effective  pressure  in  the  high-pres- 
sure cylinder  at  70  per  cent,  of  boiler  pres- 
sure, which  for  200  pounds  boiler  pressure 
would  be  140  pounds.  If  the  reducing 
valve  gives  steam  to  the  low-pressure  cyl- 
inder so  as  to  equalize  the  work  on  both 
the  pistons,  the  low-pressure  cylinder  will 
have  a  mean  effective  pressure  of  about 
60  pounds  for  a  ratio  of  cylinder  of  2.3, 
which  is  the  ratio  between  23  and  35-inch 
cylinders.  Referring  the  mean  effective 
pressure  to  terms  of  the  low-pressure  cyl- 
inder, we  have: 
140 


60  + 


60  -j-  61  =  121  pounds. 


Placing  the  values   in   the    formula,   the 
tractive  power  equals: 

35LX  J^i  X  32  _  43  j,o  pounds. 
2  X  55 
If  a  deduction  of  7  per  cent,  for  internal 
friction  is  made,  the  net  tractive  power  is 
about  40,000  pounds.  The  tractive  power 
of  the  four-cylinder  compound  is  also 
found  by  taking  mean  effective  pressures 
known  to  have  been  found  in  service. 
These  may  be  taken  at  44  and  46  per  cent, 
of  the  boiler  pressure  for  the  high  and 
low-pressure  cylinders,  respectively,  which 
for  200  pounds  gage  pressure  equals  88 
and  92  pounds  mean  effective  pressure. 
Taking,  for  an  example,  an  engine  with 
high-pressure  cylinders  18  inches  diam- 
eter, low-pressure  cylinders  30  inches 
diameter,  stroke  30  inches,  and  diameter 
of  drivers  55  inches,  the  ratio  of  cylinder 
areas  is  2.77 ;  and  again  referring  the  pres- 
sures to  the  low-pressure  cylinder,  we  have 


92  +- 


2.77 


'  =  123  pounds  mean  effective 


pressure  in  the  low-pressure  cylinders. 
Placing  these  values  in  the  formula,  which 
in  this  case  is  somewhat  different  from  the 
other,  owing  to  the  fact  that  there  are  now 
two  cylinders  to  consider  instead  of  one, 
we  have: 

30' X   1^3X30  ^60,300  pounds. 

Taking  out  7  per  cent,  for  friction,  as  be- 
fore, the  tractive  power  is  about  56,000 
pounds. 


Resistance  of  Trains. 

The  work  which  a  locomotive  performs 
in  pulling  a  train  is  expended  in  overcom- 
ing the  resistance  due  to  wheel  friction, 
gradients,  curves  and  atmospheric  or  wind 
pressure.  Ever  since  railroad  trains  began 
to  be  operated,  engineers  have  been  striv- 
ing to  devise  formulx  for  showing  the 
train  resistance  at  various  speeds.  From' 
what  we  have  found  out  in  investigating 
this  subject,  we  do  not  believe  that  it  is 
possible  to  devise  a  formula  that  will  show 
an  approximation  of  the  resistance  due  to 
different  kinds  of  trains  at  different  speeds 
when  train  tons  are  the  basis  of  calcula- 
tion. 

The  character  and  the  load  of  the  cars 
have  a  decided  influence  upon  the  resist- 
ance per  ton  of  the  train.  Thus  records 
made    on    the    Chicago,     Burlington     & 


Quincy  by  the  aid  of  the  dynamometer 
car  and  indicator  diagrams  taken  from 
the  locomotive  showed  that  with  a  train 
of  loaded  freight  cars  weighing  940  tons, 
running  at  a  speed  of  20  miles  an  hour, 
the  average  resistance  on  a  straight,  level 
track  was  s'A  pounds  to  the  ton.  A  train 
of  empty  freight  cars  weighing  340  tons 
run  at  the  same  speed  showed  an  average 
resistance  of  about  12  pounds  to  the  ton. 

There  is  good  reason  for  believing  that 
the  heavier  the  cars  in  a  train  are  loaded, 
the  smaller  the  ton  resistance  is,  just  as 
was  cited  in  the  case  of  the  loaded  and 
empty  cars.  A  particularly  heavy  train  of 
freight  cars,  weighing,  with  engine  and 
tender,  3,428  tons,  pulled  over  the  New 
York  Central,  to  test  the  power  of  a  new 
type  of  locomotive,  indicated  that  the  re- 
sistance at  20  miles  an  hour  was  about  4 
pounds  per  ton. 

We  have  collected  a  great  mass  of  in- 
formation concerning  the  resistance  of 
trains,  and  careful  study  of  the  facts  con- 
vinces us  that  to  show  an  approximation 
of  the  resistance  of  different  kinds  of 
trains,  it  is  necessary  to  treat  every  one 
separately.  The  late  A.  M.  Wellington, 
of  the  Engineering  News,  devoted  a  great 
deal  of  study  to  the  subject  of  train  re- 
sistances, and  in  his  day  was  probably  the 
best  living  authority  thereon.  In  1892 
Angus  Sinclair  took  steam  engine  indi- 
cator diagrams  from  an  engine  pulling  the 
Empire  State  Express,  and  in  publishing 
them  made  some  deductions  about  the  re- 
sistance of  the  train.  Mr.  Wellington 
took  the  figures  presented  and  compared 
them  with  records  made  by  William 
Stroudley  with  express  trains  on  the  Lon- 
don, Chatham  &  South  Coast  Railway. 
From  that  and  other  data,  he  worked  up 
a  diagram  of  train  resistances  particulars 
ol  which  will  be  given. 

While  investigating  the  power  of  loco- 
motives required  to  pull  certain  heavy 
fast  express  trains,  Mr.  S.  A.  Vauclain,  of 
the  Baldwin  Locomotive  Works,  carried 
on  a  series  of  independent  experiments, 
and  he  found  the  train  resistances  a  little 
less  than  those  formulated  by  Wellington ; 
but  he  expressed  the  belief  that  Welling- 
ton's figures  were  near  enougli  for  all 
practical  purposes. 

From  the  facts  which  we  have  obtained 
from  dynamometer  car  records  and  other 
sources,  that  may  be  relied  on  to  be  nearly 
correct,  we  have  worked  out  the  two  lines 
added  to  the  Wellington  and  Vauclain 
formulas  given  in  the  subjoined  table: 

RESISTANCE  PER  TON  OF  2,000  POUNDS. 


Miles  per  hour. 

lO 

20 

30 

40 

SO 

6a 

70 

Resistance  in    '] 
pounds   per 
ton  of  heavy     > 
pass'sLT  train 
(Wellington).  J 

4-5- 

6 

9-5 

12 

14 

11 

"2.5 

17 

«7 
13 

•9 
•5 

Loaded  fr'ght  cars 
Empty      '^ 

4 
6 

5.8 

7-5 

9.2 
II 

11.3 
14 

With  a  fresh  side  wind  a  train  of  loaded 
cars  of  the  same  character  as  those  which 
give  a  resistance  of  about  ii  pounds  per 
ten  at  40  miles  per  hour,  had  the  resist- 
ance increased  to  about  i8  pounds  per  ton. 
The  proportion  of  increase  of  resistance 
would  be  much  greater  with  a  train  of 
empty  cars. 

The  factors  of  train  resistance  due  to 
grades  are  exact.  If  the  steepness  of  the 
grade  in  feet  is  multiplied  by  0.38  the 
quotient  will  be  the  resistance  in  pounds 
per  ton.  Suppose  the  grade  is  i  per  cent, 
or  52.8  feet  to  the  mile,  we  have  the  prob- 
lem 52.8  X  0.38  =  20,  the  number  of 
pounds  per  ton  for  that  grade.  If  the 
tiain  with  engine  and  tender  weighs  1,000 
tons,  20,000  pounds  of  tractive  power  will 
be  required  to  overcome  the  resistance 
due  to  gravity. 

Curves  increase  the  train  resistance  of 
trains  to  an  extent  that  depends  very 
much  upon  the  physical  condition  of  the 
curve  and  upon  the  length  of  train  that 
is  upon  it  in  getting  round  it.  The  allow- 
ance generally  made  for  the  resistance  of 
curves  is  ],<  pound  per  ton  for  each  de- 
gree of  curvature. 


These  figures   apply  to  trains   running 
on  a  straight  level  track  on  a  calm  day. 


inefficient  Data  for  Indicator  Diagrams. 

Some  people  calling  themselves  me- 
chanical engineers,  who  carry  out  tests 
of  locomotives  and  report  on  the  same, 
need  to  learn  the  alphabet  of  the  business 
they  pretend  to  be  experts  in.  In  making 
tests  of  locomotives  where  indicator  dia- 
grams are  employed  to  show  the  steam 
distribution,  it  is  very  important  that  the 
piston  speed  should  be  given,  yet  within 
the  last  three  months  we  have  received 
voluminous  details  about  locomotive  tests 
in  which  no  data  were  given  by  which  we 
could  calculate  the  piston  speed.  In  one 
case  an  array  of  indicator  diagrams  was 
sent  out,  and  fifty  items  about  the  engine 
and  the  conditions  relating  to  the  tests 
were  given,  yet  not  one  of  them  gave  di- 
mensions of  driving  wheels  or  revolutions 
per  minute,  and  we  have  not  yet  found  out 
what  the  indicator  diagrams  amount  to. 
The  miles  per  hour  were  given,  but  that 
means  nothing  unless  the  size  of  driving 
wheels  is  reported. 

In  several  other  cases  the  miles  per 
hour  were  recorded  without  the  number 
of  revolutions  per  minute ;  but  by  a  stretch 
of  courtesy  the  size  of  the  driving  wheels 
was  given,  and  that  enabled  us  to  figure 
out  the  piston  speed. 

We  are  at  a  loss  to  know  what  people 
sending  out  particulars  of  that  kind  which 
are  lacking  in  essential  details  expect  to 
gain  from  the  labor  and  expense  they  have 
incurred.  It  may  seem  something  impres- 
sive for  an  ignorant  man  to  receive  a  re- 
port made  up  principally  of  minimums, 
maximums  and  averages,  but  an  engineer 
of  any  gumption  knows  that  figures  on 
these  bases  are  worthless. 

We  would  like  to  intimate  to  the  engi- 
neers of  tests  who  have  not  got  out  of 
the   swaddling  clothes  of  their  business,. 
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that  the  niojiii  effective  prcsMirc  in  a  loco- 
motive cyhmler  will  be  iiithiciiccd  much 
more  by  the  piston  speed  than  by  the  ve- 
locity with  which  the  engine  is  niovin':; 
through  space.  There  are  not  a  few  loco- 
motives still  in  use  with  drivers  44  inches 
diameter,  while  84  inches  is  by  no  means 
uncommon  with  fast  passenger  engines. 
An  engine  with  driving  wheels  44  inches 
diameter  will  make  alout  460  revolutions 
in  running  a  mile,  and  if  the  train  speed  is 
30  miles  per  hour,  the  piston  speed  will 
be  920  feet  per  minute,  or  a  little  over  15 
feet  per  second.  That  does  not  give  much 
time  for  the  steam  to  got  into  the  cylin- 
ders, and  is  liable  to  produce  an  indicator 
diagram  suffering  from  what  Ilemcnway 
called  initial  expansion. 

An  engine  with  driving  wheels  84  inches 
diameter,  on  the  other  hand,  while  run- 
ning at  a  train  speed  of  30  miles  an  hour, 
makes  120  revolutions  per  minute,  and  the 
speed  of  the  piston  is  480  feet  per  minute, 
or  8  feet  per  .second.  It  does  not  require 
nuich  imagination  or  calculation  to  find 
out  that  the  engine  with  the  large  driving 
wheels  permits  the  steam  to  be  much  more 
effective  than  it  is  in  the  engine  with  the 
smaller  wheels. 

These  considerations  ought  to  convince 
the  people  who  tnake  tests  of  locomotives 
that  it  is  highly  important  to  intimate  the 
piston  speed  or  revolutions  at  the  time 
when  certain  indicator  diagrams  were 
taken.  When  an  eitgine  of  any  kind  is 
undergoing  tests,  you  want  exact  reports 
of  what  has  been  done.  Averages  of 
throttle  opening,  cut-off  and  other  im- 
portant data  are  worse  than  useless.  If 
an  engineer  of  tests  is  truly  desirous  of 
making  an  engineer-like  record  of  what  he 
has  found  out  about  a  locomotive,  we 
recommend  him  to  anply  to  Mr.  F.  W. 
Dean,  Exxhange  Building.  Boston,  for  a 
form  on  wliich  to  record  hi.;  findings. 


The  Weakest  Parts  of  Locomotives. 

There  is  a  sort  of  evolution  going  on 
concerning  the  material  for  locomotive 
driving  boxes  and  other  parts  subject  to 
great  strains.  In  the  good  old  days  when 
engines  were  light  and  were  looked  after 
by  one  engineer,  who  took  care  that  there 
should  be  no  destructive  pound  preparing 
the  way  for  breakage,  a  good  cast-iron 
driving  box  was  entirely  satisfactory. 
With  fairly  good  fitting,  it  held  the  brass 
in  position  and  led  to  no  annoyance  from 
pounds  due  to  brasses  being  loose  in  the 
box.  A  cast-iron  driving  box  never  caused 
undue  friction  or  cutting  between  itself 
and  the  driving  wheel  hub,  and  it  moved 
up  and  down  in  the  .pedestals  without 
raising  irritating  questions  between  the 
shop  officials  and  the  engineer. 

That  was  the  condition  of  affairs  when 
a  locomotive  with  cylinders  17  x  24  inches 
was  considered  powerful  enough  for  or- 
dinary train  service.  All  at  once  people 
began  to  discover  that  engines  of  these 
dimensions  were  too  weak  to  do  the  work 
of   train   hauling   economically,    and   they 


began  In  clemainl  larger  cylinders  and 
larger  boilers.  That  was  a  legitimate  line 
of  progress ;  but  it  came  to  be  the  prac- 
tice to  put  larger  cylinders  upon  the  old 
size  of  frames,  and  to  put  enlarged  driv- 
ing-box a.xles  into  the  same  size  of  jaws 
that  had  held  the  smaller  axles.  Then  an 
epidemic  of  broken  frames  and  broken 
axle  boxes  spread  consternation  on  many 
railroads  and  imported  grief  and  worri- 
ment  into  many  a  motive-power  office. 

In  considering  the  cause  of  the  break- 
ages, those  interested  seldom  w-eiil  to  the 
root  or  origin  of  the  trouble.  Tliey  would 
talk  about  ca^-t  iron  not  being  so  strong 
as  it  used  to  lie.  and  decided  to  use  brass 
or  steel  or  some  stronger  material.  Using 
a  strong  material  that  will  reduce  the 
weight  of  a  locomotive  is  a  move  in  the 
right  direction,  but  it  has  been  followed 
too  often  not  from  an  appreciation  of  the 
sound  engineering  involved,  but  from  a 
desire  to  get  away  from  a  weak  member 
that   was  giving  no  end  of  annoyance. 

No  material  has  ever  given  such  satis- 
factory service  in  driving  axle  boxes  as 
good  cast  iron.  With  the  old-time  17  x  24 
inch  engines,  there  was  no  trouble  from 
the  breakage  of  cast-iron  axle  boxes. 
When  the  dimensions  of  cylinders  rose 
towards  20  x  24  inches  or  over,  then  the 
grief  began,  or  rather  consummated. 

We  would  like  to  ask  engineers  familiar 
with  the  strength  of  material,  if  an  axle 
box  could  not  be  designed  for  a  22  x  26 
inch  locomotive  that  would  resist  the 
strains  that  lead  to  breakage,  just  as  well 
as  the  box  that  never  broke  under  a  i/x 
24  inch  engine? 

There  is  a  saying  that  our  motive- 
power  officials  are  exceedingly  conserva- 
tive, and  that  it  is  a  good  characteristic. 
No  doubt  that  is  true,  but  the  best  kind 
of  a  characteristic  can  be  carried  too  far. 
We  have  heard  a  good  deal  about  broken 
axles  and  crank  pins  since  the  increase  of 
locomotive  powers  has  become  the  fashion. 
On  looking  into  thi>  subject,  we  find  that 
the  strength  has  not  nearly  kept  pace  with 
the  destructive  forces  transmitted  to 
axles  and  crank  pins.  A  commonly  ac- 
cepted factor  of  safety  in  strains  trans- 
mitted to  the  important  members  of  a 
machine  is  5.  That  is,  it  ought  to  take  at 
least  5  times  the  ordinary  working  strains 
to  break  any  part  of  a  locomotive  or  any 
other  kind  of  engine.  We  have  found  in 
modern  practice,  however,  that  many 
crank  pins  and  axles  do  not  have  a  factor 
of  safety  of  2.  If  a  government  inspector 
was  to  examine  a  steam  boiler  and  find  the 
factor  of  safety  less  than  3.  he  would  re- 
quire the  steam  to  be  reduced  to  a  safe 
limit,  and  if  officials  of  that  kind  were 
employed  to  investigate  the  destructive 
forces  acting  on  locomotive  axles  and 
crank  pins,  a  general  reduction  of  power 
would  be  ordered. 

Those  who  talk  about  axle  boxes,  axles, 
crank  pins  and  other  parts  of  a  locomo- 
tive not  being  so  efficient  as  they  used  to 
be.  ought  to  find  out  the  dimensions  of  the 


old-time  locomotives  and  calculate  on  the 
resistance  in  good  metal  offered  to  pre- 
vent breakage.  If  they  will  do  so  faith- 
fully, they  will  find  that  the  old-time  cn- 
gmeer  paid  more  attention  to  details  than 
the  men  of  our  generation,  and  that  the 
ancient  locomotive  had  its  parts  better  de- 
signed for  the  work  to  be  done  than  most 
of  those  now  turned  out  to  astonish  the 
worhl  by  their   wonderfid   performance. 


Indexes. 

Our  friends  will  pardon  a  little  delay 
with  the  index  for  1898.  It  was  practi- 
cally completed  and  would  have  gone  to 
the  printer  the  next  day,  but  was  entirely 
destroyed.  It  will  have  to  be  made  all 
over  again,  which  is  a  long,  tedious  job, 
and  there  are  so  many  things  which  must 
be  done  that  it  may  be  delayed  a  month 
or  two.  Applications  will  be  filed  and 
sent  as  soon  as  possible.  If  you  want  one, 
don't  be  bashful. 


Tell  Your  Friends. 

If  any  of  your  friends  who  are  sub- 
scribers tell  you  they  haven't  received 
their  paper,  ask  them  to  send  us  their 
name  and  address  and  tell  us  when  they 
subscribed.  We  only  saved  a  portion  of 
the  mailing  list,  but  we  want  every  man 
to  get  his  paper,  and  will  appreciate  any 
assistance  in  this  respect.  Club-raisers 
will  please  send  duplicate  lists. 


Graphic  History  of  the  Locomotive. 

The  charts  we  issued  in  1896,  showing 
the  graphic  history  of  the  locomotive, 
were  intended  to  be  issued  in  book  form, 
and  we  were  collecting  data  for  this  at 
the  time  of  the  fire. 

These  arc  now  destroyed  and  the  book 
must  be  abandoned,  much  to  our  regret. 
Those  who  have  inquired  about  it  wilt 
please  note  that  this  book  is  among  the 
missing. 


"Long  Island'  is  the  name  of  a  beauti- 
fully illustrated  pamphlet  published  by 
the  traffic  department  of  the  Long  Island 
Railroad.  It  is  la^-ishly  illustrated  by 
half-tone  engravings  showing  a  great 
number  of  pretty  views  of  many  pictur- 
esque scenes.  We  believe  it  is  given  free 
to  per.sons  interested  in  Long  Island.  The 
address  of  the  department  is  Long  Island 
City,  N.  Y. 


Book  Notices. 

AVe  expected  to  give  notices  of  quite  a 
number  of  books  in  our  New  Year  num- 
ber and  had  accumulated  a  drawer  full 
of  them  that  we  were  reading  at  odd 
times,  but  drawer  and  books  all  perished 
together.  This  will  serie  as  an  explana- 
tion of  why  books  received  will  not  be  re- 
viewed. If  any  of  the  publishers  who  arc 
disappointed  at  receiving  no  notice  of 
their  books  will  try  again  we  will  gladly 
do  our  duty. 
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QUESTIONS    ANSWERED. 

Correspondents  <L'is/iing  to  have  ques- 
tions answered  in  t/iese  columns  should 
send  in  their  names  and  addresses,  not  for 
publication,  but  for  evidence  of  j^ood  faith. 
He  throw  alt  anonymous  letters  into  the 
waste  basket. 

(1)  W.  P.  T.,  Brooklyn,  N.  Y.,  asks: 
Which  expands  niosi  under  heat,  cast 

iron  or  wrought  iron  ?  A. — Wrought  iron. 

(2)  R.  P.,  Brooklyn,  N.  Y.,  asks: 
What     mixture     of   metal    will    give     a 

good  deal  of  strength  with  the  smallest 
possible  distortion  from  expansion  and 
contraction?  A. — Bismuth  and  lead.  We 
do  not  know  the  best  proportions. 

(3)  Inquirer,  Wilmington,  N.  C, 
writes: 

If  a  brass  coil  spring  is  spoiled  by  being 
heated  how  can  you  restore  its  springi- 
ness? A. — Throw  it  away  and  make  a 
new  one  from  hardened  brass  wire. 

(4)  Machinist,  Cincinnati,  Ohio: 

Will  you  please  give  the  number  of 
cubic  inches  in  25  feet  of  }/2-inch  pipe, 
and  also  the  table?  A. — The  area  of  a 
pipe  nominally  J4  inch  inside  diameter  is 
0.304  of  a  square  inch  by  table  in  Kent's 
pocket-book.  Twenty-five  feet  of  such 
pipe  would  then  have  0.304  X  25  X  12  = 
91.2  cubic  inches. 

(5)  J.  E.  W.,  Kalamazoo,  Mich.,  asks: 
What  are  the  chemical  elements  of  coke, 

and  what  is  its  average  weight  per  cubic 
foot?  A. — The  results  of  many  analyses 
show  an  average  of  92  per  cent,  of  carbon, 
1.25  per  cent,  of  sulphur  and  5  per  cent,  of 
ash.  A  solid  cubic  foot  weighs  from  40 
to  50  pounds;  a  heaped  cubic  foot,  broken, 
weighs  about  30  pounds. 

(6)  I.  N.  O.,  Richmond,  Va.,  writes: 

I  note  considerable  difference  on  loco- 
motives, in  the  distance  from  top  of  rail 
to  bottom  of  pilot.  Please  say  what 
governs  this  distance.  A. — Clearance  of 
obstructions  between  the  rails  determines 
the  hight  at  which  a  pilot  should  be  above 
the  track;  like,  for  example,  crossing 
planks  which  are  sometimes  placed  some- 
what higher  than  the  rail  top.  It  is  gen- 
eral practice  to  make  the  space  between 
rail  and  pilot  not  less  than  3  inches. 

(7)  R.  Y.  S.,  Cleveland,  writes: 
What  is  the  best  way  to  find  out  when 

an  engine  is  on  the  dead  center,  when  you 
have  to  set  the  eccentrics  on  the  road? 
A. — Move  the  engine  till  the  crosshead  is 
near  the  end  of  its  travel  on  the  guides. 
When  the  crosshead  ceases  to  move,  it  is 
near  the  center;  but  it  is  well  to  keep 
pinching  a  little  after  it  has  stopped,  to 
make  up  for  lost  motion.  By  moving  it 
to  the  end  of  the  guides,  the  eccentrics 
can  be  set  near  enough  to  provide  for  the 
engine  being  run  to  headquarters. 

(8)  Traveling  Engineer,  Chicago, 
writes: 

Our  people  have  been  taking  indicator 
diagrams  from  locomotives,  and  they 
seem  to  think  that  part  of  my  duty  is  to 


tell  all  about  the  working  of  the  engines 
from  an  examination  of  the  cards.  To 
tell  the  truth  they  are  Greek  to  me.  What 
would  you  advise  me  to  do?  A. — Get 
Hcmenway  on  the  Steam  Engine  Indica- 
tor from  this  office  and  ;.tudy  it.  It  is 
very  simple  and  teaches  many  things 
about  steam  that  every  traveling  en- 
gineer ought  to  know. 

(9)  R.  N.  L.  P.,  St.  Louis,  Mo.,  writes: 
I    have   been   working   for   years   on   a 

plan  to  improve  the  valve  motion  of  re- 
versible engines,  and  I  have  worked  out 
a  plan  which  will  require  only  one  ec- 
centric and  will  keep  the  lead  opening 
uniform  at  all  points  of  cut-off.  Do  you 
think  it  would  pay  to  patent  this  inven- 
tion? A. — No.  That  kind  of  an  inven- 
tion has  been  so  often  worked  out  and 
patented  that  we  think  it  doubtful  if  you 
could  obtain  a  patent.  If  you  did,  it 
would  not  be  worth  anything,  for  nobody 
ill  this  country  wants  that  kind  of  valve 
gear. 

(10)  C.  R.  B.,  Houston,  Te.x.,  writes: 
Who  is  the  author  of  the  system  known 

as  the  Brown  system  of  managing  rail- 
road employes,  and  where  can  I  find  de- 
tails of  it?  A. — The  system  was  devised 
by  Mr.  G.  R.  Brown,  general  superin- 
tendent of  the  Fall  Brook  Railway,  and 
has  been  in  use  on  that  railroad  for  a 
long  time.  Particulars  of  it  were  first 
made  public  by  an  article  written  by  its 
ai-thor  to  Locomotive  Engineering  and 
published  in  February,  1894.  More  par- 
ticulars were  given  in  an  article,  also 
written  by  Mr.  Brown,  that  appeared  on 
page  22  of  our  volume  of  1896. 

(11)  Shop  Boy,  Galesburg,  111.,  says: 
We    have    been    discussing    the    proper 

area  for  balancing  a  slide  valve,  and-  we 
cannot  agree  and  have  resolved  to  refer 
the  question  to  you.  The  valves  of  our 
engines  are  not  nearly  balanced  evenly, 
which  is  the  cause  of  the  dispute.  A. — 
The  balanced  area  on  valves  in  general 
use  varies  from  40  to  55  per  cent,  of  the 
total  area  of  rectangle  of  the  valve 
faces.  That  is,  a  valve  with  face  10  x  20 
=r  200  square  inches  will  have  from  80  to 
no  square  inches  balanced.  We  find 
generally  that  about  52  per  cent,  is  about 
the  best  and  as  much  as  can  be  given 
sr.fely  and  prevent  the  valve  from  rising 
off  its  seat. 

(12)  R.  P.,  Buffalo,  writes: 

I  have  tried  many  receipts  for  boiler 
head  and  stack  polish  but  none  of  them 
are  entirely  satisfactory.  Does  Locomo- 
tive Engineering  have  anything  to 
recommend?  A. — Here  is  a  recipe  sent 
by  Claude  Ayers,  of  Clarendon,  Texas : 
Asphaltum,  8  pounds,  and  fuse  in  an  iron 
kettle.  Then  add  5  gallons  of  linseed  oil, 
I  pound  litharge,  J/^  pound  sulphate  of 
zinc.  Add  these  slowly  or  the  mass  will 
foam  over.  Boil  three  hours,  then  &dd 
15^  pounds  of  dark  gum  amber  and  boil 
two   hours   more,   or   until   the   mass   be- 


comes quite  thick  when  cool.  After  this 
it  should  be  thinned  to  a  proper  con- 
sistency with  turpentine. 

(13)  R.  A.  B.,  New  Orleans,  La., 
writes : 

I  am  an  apprentice  machinist  and  I 
feel  that  my  future  success  in  the  busi- 
ness will  be  badly  handicapped  because 
I  have  not  had  more  than  a  common 
school  education.  I  have  been  informed 
that  you  are  in  a  position  to  get  am- 
bitious railroad  mechanics  the  benefits  of 
the  Railway  Master  Mechanics'  Scholar- 
ships. Would  it  cost  much  to  go  through 
that  course?  A.— The  M.  M.  Scholar- 
ships are  only  for  sons  of  members  of 
the  Railway  Master  Mechanics'  Associa- 
tion. If  you  are  genuinely  anxious  to 
learn  the  principles  of  mechanical  en- 
gineering we  advise  you  to  take  a  course 
in  the  International  Correspondence 
School,   Scranton,   Pa. 

(14)  R.  A.,  St.  Paul,  Minn.,  writes: 
We  have  been  discussing  the  advantage 

of  giving  plenty  of  lead  to  an  engine,  to 
make  it  smart  in  full  gear,  but  there  is  a 
difference  of  opinion  among  us  about  the 
effect  of  liberal  lead.  Our  old  engineers 
say  that  an  engine  cannot  have  too  much 
lead  under  sensible  restrictions,  but  others 
say  that  it  should  never  be  more  than  1-16 
inch  in  full  gear.  What  would  you  ad- 
vise? A. — The  proper  amount  of  lead  de- 
pends on  circumstances.  If  an  engine  has 
long  eccentric  blades,  1-16  inch  lead  would 
vbe  all  right.  If  the  eccentric  rods  are 
very  short,  setting  the  valves  without  lead 
or  even  blind,  would  make  a  better  work- 
ing engine  when  running  fast.  More  mis- 
takes have  been  made  by  giving  too  much 
lead  than  by  setting  the  valves  with  too 
little  opening  when  the  engine  is  at  the 
beginning  of  the  stroke. 

(15)  R.  Y.  B.,  Chicago,  writes: 

We  have  a  sort  of  mutual  humiliation 
club  in  connection  with  our  association 
rooms,  and  it  is  the  duty  of  members  to 
expose  the  ignorance  of  others.  We  were 
discussing  the  peculiarities  of  calcium  car- 
bide the  other  evening  and  an  offensive 
member  who  is  fond  of  airing  knowledge 
mostly  pretended,  said  that  there  were 
several  substances  that  would  take  fire 
and  burn  if  thrown  into  water.  Is  there 
any  foundation  of  truth  in  that  assertion? 
A. — Yes.  Several  elementary  substances 
have  that  peculiarity.  Pure  sodium,  for 
instance,  has  such  an  affinity  for  oxygen 
that  if  a  piece  be  thrown  into  a  basin  of 
water  it  will  take  the  oxygen  out  of  the 
water  and  use  it  as  a  means  of  main- 
taining combustion.  It  releases  the  hy- 
drogen in  the  water  and  is  sometimes  em- 
ployed to  separate  that  element  so  that 
it  can  be  collected  for  experimental  pur- 
poses.    Potassium  acts  in  the  same  way. 


If  a  question  asked  in  this  department  is 
not  answered  it  is  because  the  party  send- 
ing it  did  not  give  name  and  address. 
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Air= Brake  Department. 


Pretended  Instruction  Versus  the  True 
Thing. 

A    TAI.E    OK    TWO    RAILKOADS. 

Good,  practical  air-brake  instruction, 
the  kind  that  brings  good  rcsuUs,  is  one 
■of  the  best  paying  investments  a  railroad 
company  can  make.  Nearly  all  roads  now 
make  more  or  less  pretense  to  instruct 
their  men  in  air-brake  practice;  but  too 
many  ajiparcnt  efforts  arc  a  mere  pretense, 
and  not  the  true  thing.  The  contrasting 
results  of  the  two  methods  of  jjrctending 
to  instruct  and  of  really  instructing  are 
shown  in  the  following  true  story. 

Not  a  thousand  miles  from  New  York 
City  is  the  L.  M.  &  N.  R.  R.,  where  good, 
practical  air-brake  instruction  is  given  by 
an  instructor  whose  services  to  his  em- 
ployers are  worth  triple  the  salary  he  re- 
ceives. Last  summer  the  L.  M.  &  N.  R. 
R.  found  itself  competing  sharply  with  a 
rival  line  for  the  sea-shore  travel.  This 
travel  was  profitable,  even  at  the  reduced 
rates  offered,  because  of  the  large  volume 
■of  the  business;  and  the  passenger  agents 
were  striving  mightily  to  gain  and  hold 
■control  of  the  business. 

One  day,  during  the  height  of  the  sea- 
shore travel,  the  L.  M.  &  N.  R.  R., 
through  unusual  promises  of  better  ser- 
vice and  quicker  time,  had  secured  a  large 
excursion  of  four  trains,  nine  coaches 
■each.  When  nearly  two-thirds  of  the  dis- 
tance to  the  sea-shore  was  covered,  the 
air  pump  on  the  engine  of  the  leading  sec- 
tion stopped  and  refused  to  yield  to  the 
entreaties  of  the  soft  hanuner  to  "get  into 
the   game." 

Here  was  a  predicament,  indeed.  No 
time  to  lose  by  resorting  to  the  slow  and 
imcertain  expedient  of  braking  nine 
<:oaches  of  excursionists  in  with  hand 
brakes,  and  delaying  the  following  sec- 
tions.    The   only   spare   engine   available 

was   the   switcher   at  R ,   three   miles 

beyond,  and  she  would  hinder  more  than 
help. 

Engineer  Tom  Jennings  took  in  the 
situation  at  a  glance.  He  must  locate  the 
trouble  and  remedy  it.  He  had  enough 
pressure  to  make  the  water  tank  stop  at 

R ,   so  closing  the  pump  throttle  and 

telling  the  fireman  to  look  out  for  things, 
Jennings  began  to  look  for  the  trouble. 
The  reversing  piston  was  all  right ;  so 
was  the  bush.  The  top  head  of  the  main 
valve  had  pulled  off,  stripping  the  thread 
on  the  stem.  After  stopping  at  the  tank, 
the  fireman  dropped  a  little  oil  on  the 
guides,  links  and  eccentrics,  and  the 
brakeman  took  water  while  Jennings  ran 
over  to  the  switcher.  Quickly  explaining 
his  trouble,  he  hastily  unscrewed  the  cap 
of   the    switcher's   pump,    and    was   over- 


CONOUCTUD  BY  I-.  M.  NI-LLIS. 

joyed  on  opening  Ihe  pump  throttle  to  see 
the  main  valve,  reversing  piston  and  bush 
shoot  up  in  a  geyser-like  spray  of  steam 
and  water  and  fall  on  the  running  board. 
Snatching  up  the  part  he  wanted,  he  ran 
across,  leaped  upon  his  own  engine, 
where,  deaf  to  the  questions  and  idiotic 
jabberings  of  the  excited  and  half-frantic 
passenger  agent  and  conductor,  standing 
in  the  engine  gangway,  Jennings  inserted 
the  parts,  screwed  down  the  cap,  and 
called  in  the  flag.  Upon  the  opening  of 
the  throttle  the  pump  started  off.  promptly 
and  energetically.  Jennings  thought  that 
the  pounding  of  the  heads  at  the  end  of 
each  stroke  was,  at  that  moment,  the 
sweetest  music  he  had  ever  heard. 

The  first  section  left  R five  minutes 

late ;  but  all  four  of  the  sections,  with 
their  loads  of  nearly  2,500  delighted  ex- 
cursionists arrived  in  high  spirits  on  time 
at  the  sea  shore.  Jennings'  knowledge 
and  skill  which  had  pulled  the  L.  M.  & 
N.  R.  R.  out  of  a  tight  place  that  day,  was 
mentioned  about  the  roundhouse  for  a  few 
days,  but  was  soon  forgotten.  Would 
that  there  were  some  way  of  measuring 
the  number  of  dollars  which  Jennings 
saved  to  his  company  on  that  trip. 

Altnost  simultaneous  with  the  preceding 
incident,  the  X.  Y.  &  Z.  Ry.,  which  is 
also  less  than  a  thousand  miles  from  New 
York  City,  and  merely  pretends  to  give 
air-brake  instruction,  was  having  an  air- 
brake experience  of  less  favorable  and 
more  measurable  character.  A  special 
train    of     sixteen    carloads    of    fast     race 

horses  was  en  route  from  P to  C , 

a  distance  of  290  miles.  The  X.  Y.  &  Z. 
Ry.   had  contracted  to  put   the  horses   in 

C in  ten  hours  or  forfeit  the  freight, 

which  was  said  to  be  $1,600.  The  entire 
train  was  air  braked,  had  been  put  in 
splendid  condition  by  the  general  air- 
brake inspector  and  three  assistants,  under 
the  scathing  fire  of  cuss  words  from  the 
impetuous  and  self-esteemed  train  master, 
and  was  given  a  clear  track  over  all 
tiains;  even  two  local  passenger  trains 
being  side  tracked  for  the  horse  train. 

The  first  105  miles  were  covered  in 
three  hours  and  fifteen  minutes  without 
accident  or  incident.  Here  the  engine 
and  the  crews  were  changed.  When 
eighteen  miles  out  the  engineer,  after 
much  loss  of  time  from  "sticking"  brakes, 
swapped  engines  with  a  freight  train  on 
a  siding,  claiming  that  his  pump  would 
not  pump  more  than  25  or  30  pounds  of 
air.  and  was  burning  up  at  that.  Then  he 
had  a  new  trouble  with  his  second  engine ; 
he  could  not  apply  brakes  for  some  rea- 
son or  other,  which  he  did  not  know  and 
was  too  unskilled  to  discover.  The  train 
lost  time,  the  engineer  his  reputation,  and 


the  dispatcher  his  religion.  Finally  the 
air  was  cut  off  by  the  crew,  and  the  train 
handled  with  hand  brakes.  Five  hours 
and  twenty  minutes  were  consumed  in 
getting  over  the  second  division  of  100 
miles. 

The  engine  and  crews  were  again 
changed,  and  the  remaining  85  miles  were 
covered  in  quicker  time  than  the  "limited" 
usually  did  it;  but  the  time  lost  by  the 
engineer  on  the  second  division  proved 
fatal  to  the  contract,  and  the  $1,600  was 
forfeited  by  the  X.  Y.  &  Z.  Ry.  to  the 
race  horse  shippers. 

Now  comes  the  simple  cause  of  the  de- 
lay on  the  second  division.  Upon  arriving 
at  the  terminal,  the  engine  which  was 
swapped  off  because  it  could  pump  hut  25 
or  30  pounds  of  air,  was  coupled  to  six- 
teen passenger  coaches  and  tested.  True 
enough  the  pressure  could  be  pumped  up 
to  30  pounds,  but  there  it  stopped  and  re- 
fused to  go  further.  In  casting  about  for 
the  cause,  the  repairman  found  the  nut 
which  connects  the  delivery  pipe  of  the 
pump  to  the  main  reservoir,  loose,  almost 
dropping  off.  and  hanging  by  only  two 
threads.  With  a  few  turns  01  the  monkey-, 
wrench  he  caused  the  trouble  to  disappear. 
and  the  pressure  ran  up  quickly  to  90 
pounds,  where  the  governor  shut  off  the 
pump. 

Thus  the  repairman  cured  the  ailment, 
which,  had  the  engineer  properly  handled 
it  a  few  hours  before,  would  have  saved 
the  railroad  company  $1,600.  Think  of  it  I 
In  less  than  ten  seconds  time  this  en- 
gineer, had  he  possessed  the  skill  and 
knowledge  of  a  Jennings,  could  have 
rated  his  money  earning  power  for  a 
short  time  at  more  than  $150  per  second; 
more  than  that  of  the  president,  general 
manager  or  any  other  man  in  the  com- 
pany's employ.  But  when  called  upon 
this  engineer  was  found  helpless.  So 
much  for  pretended  air-brake  instruction 
and  the   real   thing. 


An  Error. 

Mr.  W.  Ward,  of  the  Gulf,  Colorado  & 
Santa  Fe  Railway,  has  called  our  atten- 
tion to  an  error  in  answer  to  question  125, 
on  page  521.  November  number,  which 
reads.  "Train-line  pressure  is  registered 
on  the  red  hand  as  usual."  It  should  read 
as  follows :  Train-line  pressure  is  regis- 
tered on  the  black  hand  as  usual. 


The  next  convention  of  the  Air-Brake 
Association  will  be  held  in  Detroit,  April 
II.  1899.  Be  sure  to  make  application  in 
time  and  through  your  immediate  officials 
for  transportation. 
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Disposal  of  the  Air  Pump  Exiiaust. 

The  original  placing  of  the  air-pump 
exhaust  in  the  smoke-box  was  doubtless 
largely  a  matter  of  convenience,  in  which 
no  consideration  was  given  to  its  objec- 
tions there,  and  the  advantages  which 
n;ight  accrue  from  placing  it  elsewhere. 
The  chief  object  was  to  carry  the  exhaust 
to  a  remote  place  wliere  it  would  not 
hinder  the  engineer  and  fireman;  and  to 
join  the  air-pump  exhaust  with  the  en- 
gine exhaust  in  the  smoke-box  was  the 
most  natural  thing  to  do,  and  was  like- 
wise done. 

Later,  justifiable  objections  to  this 
system  were  raised  by  some  persons  to 
the  effect  the  exhaust  had  on  the  fire 
when  the  engine  throttle  was  closed,  and 
two  or  three  roads  took  the  exhaust  pipe 
from  the  smoke-box  and  run  it  up  on  top 
of  the  cab,  exhausting  direct  to  the  at- 
mosphere. Roads  doing  this  were  satisfied 
with  the  change;  but  sensible  objections 
to  this  system  and  also  that  of  piping  to 
the  smoke-box  have  been  raised  by  per- 
sons in  the  thickly  settled  portions  of  the 
country,  who  complained  of  the  noise. 

The  better  plans  yet  proposed  seem  to 
be  those  of  running  the  exhaust  into  the 
passages  of  the  cylinders,  where  drain 
cocks  are  supplied  to  carry  off  condensa- 
tion, which  would  otherwise  be  thrown 
out  of  the  stack  onto  the  smoke-box  and 
jacket,  or  that  system  of  running  the  ex- 
haust through  coils  of  pipe  in  the  tender 
cistern,  thereby  heating  the  feed  water. 
'The  advantages  had  from  these  two 
systems  are  certainly  worth  considering, 
for  they  not  only  dispose  of  the  noisy  ex- 
haust, but  bring  beneficial  results  as  well. 
The  advantage  obtained  as  a  l.eater  and 
lubricator  when  the  throttle  is  closed  is 
considerable,  as  is  also  the  advantage  ob- 
tained as  a  feed  water  heater.  Mr.  E.  M. 
Herr,  in  speaking  before  the  North  West 
Railroad  Club  on  the  air-pump  exhaust  as 
a  feed  water  heater,  said  he  believed  there 
is  a  saving  in  fuel  of  i  per  cent,  for  each 
II  degrees  rise  in  temperature  of  the  feed 
water. 

The  back  pressure  to  which  the  air 
pump  is  at  times  subjected  in  the  last 
named  systems  is  hardly  of  sufficient  mo- 
ment to  be  called  serious  objections;  but 
m  employing  either  of  these  systems  there 
sh.ould  be  provision  made  for  a  wholly  un- 
obstructed exhaust  in  the  event  of  it 
being  desirable  to  pump  up  as  quickly  as 
possible. 


Device  for  Testing  tiraduating  Springs. 

The  device  which  we  illustrate  herewith 
is  one  presented  in  a  paper  before  the  Air- 
Brake  Association  by  Wm.  Malthaner. 
and  is  intended  to  test  the  graduating 
spring  when  in  position  in  the  drain  cup. 
With  a  weight  of  7  pounds  applied  at  A, 
Mr.  Malthaner  requires  the  spring  in  the 
quick-action  freight  triple  to  compress  5-16 
inch.  Applied  at  B,  the  graduating  spring 
of  the  passenger  quick-action  triple  should 
compress  a  similar  amount. 


Long  May  He  Live. 

We   love   the    man   with     the     torch   and 

wrench. 
Who  nightly  ambles  'twixt  pit  and  bench. 
Under  the   ash-pan.   crawling,   he  thinks. 
Bumping  his  head  'gainst  axle  and  links; 
Cussing  awhile,  then  thinking  it  o'er. 
He  drains  the  water  from  the  reservoir. 


ably  reduced  the  difficulty  disappeared. 
This  is  sufficient  cause  to  urge  greater 
care  in  piping  engines  and  tenders.  El- 
bows should  be  used  sparingly,  and  easy 
bends  take  their  place  wherever  possible. 


Mr.  John  Roney,  formerly  locomotive 
engineer  on  the  Lehigh  Valley  Railroad,, 
has  been  appointed  general  air-brake  in- 
spector and  instructor  on  that  line. 


In  this  month's  department  appears  all' 
correspondence,    questions,    etc,     on    air 
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DEVICE   FOR    TESTING    GRADUATING    SPRINGS    IN    TRIPLE   VALVES. 


Don't  forget  that  answers  must  accom- 
pany all  puzzles  and  problems. 


Quick  Action  from  the  Leading  Engine. 

A  few  years  ago  considerable  excite- 
ment was  had  over  the  failure  of  a  certain 
road  to  get  quick  action  from  the  leading 
engine  of  a  double-header  train.  Several 
other  roads  tried  it,  and  while  some  were 
able  to  get  it.  others  were  not.  Experi- 
ments proved  that  the  cause  lay  in  crooked 
piping  and  the  unnecessary  use  of  elbows. 
One  engine  was  reported  to  have  fourteen 
elbows  in  the  train  pipe  betweeiLthe  front 
of  the  engine  and  rear  of  the  tfnder,  and 
of  course  would  not  permit  a  sufficiently 
sudden  reduction  of  pressure  to  give  quick 
action  on  the  cars  of  the  train,  I-Iowever, 
when  this  number  of  elbows  was  reason- 


brakes  that  escaped  the  fire.  Several  let- 
ters, held  over  for  good  reasons,  were- 
destroyed.  So  if  your  correspondence- 
does  not  appear,  or  your  question  remains- 
unanswered  you  will  know  that  it  was 
burned,  and  that  you  will  oblige  us  by 
writing  us  again,  whereupon  your  com- 
munication shall  receive  prompt  attention. 


The  New  ifork  office  of  the  Cambria 
Steel  Company  has  been  changed  from 
Wall  street  to  the  Empire  Building.  71 
Broadway.  Mr.  L.  R,  Pomeroy  will  be 
found  in  charge  of  the  railroad  depart- 
ment, always  ready  to  have  a  little  talk, 
about  locomotives  and  cars. 


January,    iHtjt). 
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The  Pire. 

Owing  lo  the  New  York  City  fire  en- 
gines having  only  service  featui'cs,  and  no 
special  quick-action  appliances  wherewith 
to  bring  high-speed  fires  in  sky-scraper 
buildings  to  an  emergency  stop,  Locomo- 
tive Engineering  was  burned  out,  bag 
and  baggage,  Sunday  night,  December 
4tli.  'J'rue.  wc  lost  a]i  our  copy  for 
January  number ;  but  we've  managed  to 
get    more. 

We  didn't  fiddle  during  the  fire,  like 
Nero ;  but  went  riglit  to  work  to  build  up 
a  new  paper.  The  chief  editor,  with  a 
handful  of  cigars  bribed  Chief  Bonner 
into  playing  a  4-incli  stream  of  water  on 
the  red-hot  safe  until  it  was  cool  enough 
to  handle.  Then  the  vice-president  and 
the  secretary,  in  asbestos  suits,  carried  it 
to  the  window,  dropped  it  down  to  the 
air-brake  editor  and  two  of  the  young 
lady  stenographers  below,  who  caught  it. 
tossed  it  on  to  a  horse  car,  and  took  it  to 
■95  Liberty  street,  where  business  was  re- 
sumed early  Monday  morning. 

An  ordinary  fire  may  hinder  and  tem- 
porarily check  us;  but  one  that  puts  us 
out  of  the  business  must  be  a  good  one. 


Air  Brake  Instruction  in  Jersey  City. 

The  instructor  in  Jersey  City  had  fin- 
ished his  last  class  for  the  day  and  had 
gone  to  the  roundhouse  with  some  en- 
gineers to  help  .soothe  a  cranky  brake 
valve.  The  lights  in  the  instruction  room 
were  left  burning,  and  the  various  parts 
of  the  different  valves  lay  scattered  about 
the  room.  Gus,  the  German  station 
porter,  came  in  to  sweep  out,  and  was 
accompanied  by  Antonio  Martini,  the  sta- 
tion  boot-black. 

"Tony,"  inquired  Gus,  glancing  around 
at  the  scattered  parts,  "you  know  dem  arr 
brack?" 

The  young  Italian's  eyes  opened  wide 
in  astonishment.  "Arr-a-brack.  Arr-a- 
brack,"  he  repeated,  "what  a  arr-a- 
brack?" 

"Arr  brack  him's  name.  Him  brack. 
Him  vorks  mit  arr — mit  vind — mit  at^ 
at — atmosphelim.     See?" 

"Ah-h-h !  So.  Arr-a-brack  break-a- 
de-air?  Break-a-de-wind?"  questioned 
the  boot-black,  having  in  mind  some  in- 
definite sort  of  thing  like  an  air  purifier — 
something  of  a  second  cousin  to  the  water 
filter. 

"Naw  !  Naw !  objected  the  German. 
"Vat  the  matter  mit  you  vas?  Not  brack 
arr.  Arr  brack  !  Him  big  cars  stop — Iiim 
big  railroad  injin  stop,  mebbie."  Then 
pointing  to  the  scattered  parts.  "Him  all 
arr  brack.  Dot  biece  a  dripple  walluf 
vas,  and  dot  a  hobo  walluf  vas,  I  dinks. 
Him  all  arr  brack — at — atmosphelim 
brack.     Him  stop  trains  once,  mebbie." 

"Ah-h-h-h,"  drawled  the  Italian,  his 
dark  eyes  glistening  as  he  glanced  at  the 
parts  of  the  brake  scattered  about  the 
room  as  the  class  had  left  them.  "Me 
see-a  de  arr  a-brack,  now.     Try  stop-a  de 


big  train.  Gct-a  ruji  over,  an'  broke-a 
into  pieces.  Too  bad!  Too  bad!  I'oor 
arr-a-brack." 

"Naw!  Naw!  de  arr  brack  run  over 
not  vos.  Him  de  train  stop,"  shouted  the 
impatient  (jerman,  raising  his  broom 
and  advancing  threateningly.  "You  tamm 
foreigner,  you  noddings  oonerstand  !  Gcd 
nudl !  Go  der  sdadion  to,  imd  some 
boots  plack.    Ged  dis  room  oudt  quick." 

As  the  youngster  skedaddled  through 
the  open  door  the  instructor  entered,  and 
l(.>  liini  (ins  told  his  troubles. 


CORRESPONDENCE. 


study  of  Air  Brakes. 

Editors: 

Realizing  that,  as  yet,  I  am  but  stand- 
ing on  the  threshold  of  knowledge  and  ex- 
perience, I  feci  some  hesitation  about  ask- 
ing for  space  in  Locomotive  Engineering, 
but  I  will  venture  to  say  a  few  words  per- 
taining to  air  brakes,  hoping  that  it  may 
prove  instructive  to  some  of  the  firemen 
who  have  started  out  to  study  the  air- 
brake system. 

I  became  interested  in  this  subject,  the 
importance  of  which  is  becoming  recog- 
nized more  and  more  every  day,  during 
my  shop  days  as  a  machinist,  and  I  find 
that  it  does  not  yet  receive  the  considera- 
tion that  it  merits.  I  have  met  during 
my  brief  career,  a  great  many  shopmen 
and  enginemen  who  have  expressed  a  de- 
sire to  become  more  efficient  in  knowledge 
pertaining  to  air  brake,  but  were  at  loss 
to  know  how  and  where  to  begin. 

It  is  a  matter  of  fact  that  there  is  much 
time  wasted  by  beginning  at  the  wrong 
end,  and  I  feel  certain  that  there  has  been 
many  a  book  thrown  aside,  the  reader  be- 
ing supremely  disgusted  with  it,  and  de- 
claring that  he  would  give  it  up.  Kindly 
allow  me  to  offer  a  few  words  of  advice : 

I  would  first  say  that  there  is  nothing 
about  the  air  brake  that  the  average  man 
cannot  understand,  if  he  but  takes  the 
trouble  to  study  it  properly. 

To  begin  with,  Locomoti\-e  Engineer- 
ing will  furnish  a  colored  chart,  designed 
by  E.  G.  Desoe.  air-brake  instructor  for 
the  Boston  &  Albany  Railroad  Company. 
One  of  these  will  put  you  on  the  right 
track.  From  this  you  can  learn  the  dif- 
ferent pressures,  where  they  begin  and 
end,  and  learn  that  it  is  the  change  in  the 
pressures  that  causes  the  inner  parts  of 
the  different  valves  to  change  their  posi- 
tions, which  opens  and  closes  the  ports 
through  which  the  air  may  pass. 

With  a  little  study,  one  will  learn  that 
as  the  pressure  leaves  the  main  drum,  it 
first  fills  the  empty  train  pipe,  which  forces 
the  triple  pistons  in  such  a  position  as  will 
allow  the  same  air  to  enter  the  auxiliary 
reservoir,  charging  it  to  any  pressure  de- 
sired. 

We  next  learn  that  if  we  reduce  thepres- 
sure  now  in  the  train  pipe,  that  this  same 
triple  piston  moves  right  back  toward  the 


reduction,  moving  the  side  valve  of  the 
triple  in  such  a  position  as  will  admit  auxil- 
iary pressure  into  the  brake  cylinder,  forc- 
ing out  the  piston  and  applying  the  brake. 

When  wc  clearly  understand  the  pres- 
sures and  locate  them  at  all  the  positions 
of  the  brake  valve,  and  know  the  course 
the  air  is  taking  through  the  different 
valves,  you  should  then  study  equaliza- 
tion ;  when  you  have  mastered  this,  you 
will  then  have  a  pretty  fair  start,  and  I 
feel  that  we  will  already  understand  a 
great  many  things  that  have  heretofore 
seemed  mysterious  to  us. 

For  instance,  why  the  feed  groove  in 
the  triple  is  so  small,  and  why  it  is  that 
one  brake  cylinder  piston  can  set  with  a 
higher  braking  power  than  the  rest,  with 
the  same  auxiliary  pressure;  and  in  what 
cases  an  engineer  may  release  one  brake 
at  a  time,  and  why  it  is  that  with  a  15- 
pound  reduction,  with  a  leaky  graduating 
valve,  a  brake  will  release  through  the 
triple,  while  with  a  20-pound  reduction, 
the  same  brake  will  remain  applied. 

These  things,  and  many  others,  will  come 
easy  if  we  will  but  take  the  time  to  study 
them  thoroughly,  and  in  a  short  time  we 
will  have  an  air-brake  education  that  will 
encourage  us  to  follow  it  up,  and  when  we 
assume  the  rights  and  responsibility  of 
"the  man  across  the  boiler,"  we  will  be 
able  to  point  out  and  locate  all  these 
things ;  and  while  on  the  road,  remedy 
many  defects  that  may  arise  in  the  air- 
brake system. 

I  noticed,  the  other  day.  a  defect  that 
is  not  often  met  with,  I  think.  The  en- 
gineman  made  a  reduction  of  about  8 
pounds,  the  equalization  piston  responded 
all  right,  but  seemed  to  apply  the  brakes 
with  full  force,  and  air  continued  to  flow 
from  the  train  pipe  exhaust.  Finally  the 
piston  took  its  seat  very  suddenly,  and 
three  or  four  of  the  cars  next  to  the  en- 
gine released  through  the  triples,  and  the 
train  stopped  short  of  the  desired  point. 

We  found  that  the  brake  valve  had  col- 
lected too  much  oil,  and  the  equalizing 
piston  struck  up  against  the  leather  gas- 
ket which  forms  a  cushion  for  the  piston. 
The  normal  diameter  of  the  upper  side  of 
the  piston  was  thereby  reduced,  which 
caused  the  piston  to  remain  up  until  the 
pressure  in  the  train  pipe  had  been  re- 
duced to  a  much  lower  pressure  than  that 
remaining  in  chamber  D.  The  piston,  clos- 
ing the  exhaust  so  abruptly,  had  caused 
the  pressure  in  train  pipe  to  recoil,  which 
raised  the  pressure  under  the  forward 
cars  above  au.xiliary  pressure  and  released 
the  brakes. 

This  ailment  can  easily  be  cured  by 
raising  the  upper  portion  of  the  valve, 
taking  out  the  gasket,  and  pricking  the 
under  surface  with  a  pocket  knife. 

One  day  I  noticed  the  two  hands  equal- 
ize with  the  brake  valve  in  running  posi- 
tion, and  when  the  first  application  was 
made  it  was  necessary  to  draw  from 
chamber  D  about  15  pounds  before  the 
train  pipe  exhaust  would  open.    The  valve 
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was  simply  carrying  main  drum  pressure 
through  a  defective  gasket  which  shouUl 
divide  main  drum  pressure  from  cham- 
ber D.  This  we  remedied  by  tightening 
the  nuts  on  the  four  bolts. 

These  are  but  a  few  of  the  things  a  per- 
son will  come  in  contact  with  in  the  course 
of  time ;  but  it  is  necessary  to  know  the 
causes  and  eflfects,  and  be  able  to  apply  a 
remedy.  If  we  are  wise,  we  will  study 
this  matter  up,  so  as  to  be  able  to  remedy 
these  defects  when  they  appear,  and  the 
time  thus  spent  will  never  be  regretted. 
W.  A.  Reese, 
P.  &  L.  E.  R.  R. 

Youn^slnwii.   Ohio. 


Disposing  of  the  Air  Pump  Exhaust. 

Editors: 

Replying  to  your  request  in  November 
issue  in  regard  to  air-pump  e.xhaust,  will 
give  our  experience  in  that  line. 

About  two  years  ago  we  began  putting 
the  pump  exhaust  into  the  e-xhaust  ports 
under  the  saddle,  and  now  have  all  our 
engines  equipped  in  that  way. 

There  is  no  perceptible  back  pressure 
on  the  pump ;  no  noisy  exhaust,  and  the 
saving  on  the  wood  pile  (we  burn  wood 
exclusively)  has,  I  think,  more  than  re- 
paid the  expense  of  making  the  change. 

The  manner  of  putting  in  the  exhaust 
was  quite  simple  in  our  case,  as  the  en- 
gines were  equipped  with  cocks  to  drain 
the  exhaust  cavities.  These  drain  cocks 
were  ordinary  cylinder  cocks,  operated  by 
the  cylinder  cock  rigging  in  the  usual  way. 
We  put  a  tee  above  each  drain  cock,  ran 
a  three-quarter  pipe  to  a  point  just  out- 
side the  back  of  the  saddle  on  each  side, 
connected  the  two  pipes  by  means  of 
elbows  and  a  union,  put  a  i-inch  tee  in 
center,  and  connected  in  pump  exhaust 
with  a  curved  pipe  to  conform  with  the 
boiler.  We  put  a  ^-inch  drain  cock  in 
bottom  of  i-inch  tee  to  drain  pipe  and  ex- 
haust ports  when  cylinder  cocks  are  closed 
and    pump    running. 

W.     W.     RlCK.\RD, 

F'man  Mach.  Dept.,  Sonora  Ry. 

Guaymas,   Sonora,   Mexico. 


The  Retaining  Valve. 

Editors: 

A  statement  was  made  at  the  last  M.  C. 
B.  convention,  and  Locomotive  Engineer- 
ing later  made  a  reference  to  it,  I  believe, 
that  the  retaining  valve,  as  generally 
found  in  service,  would  leak  off  in  three 
minutes.  This  may  be  true,  yet  we  know 
tnat  the  retaining  valve  can  easily  be 
placed  and  kept  in  condition  that  it  will 
not  materially  reduce  below  15  pounds  in 
a  minute  and  a  half.  It  is  doing  this  every 
day  on  roads  where  air  brakes  are  given 
due  attention:  and  if  it  is  not  giving  this 
service  elsewhere,  the  reason  is  that  it  is 
not    properly    looked    after. 

F.  B.  Farmer. 

St.  Paul,  Minn. 


QUESTIONS  AND  ANSWERS 

On  Air  Brake  Sub]ects. 

(1  )  A.  L.  M.,  Buffalo,  N.  Y.,  asks : 
Will  water  in  the  main  reservoir  keep 
brakes  from  setting?  A. — Not  unless  it 
gets  back  in  the  train  pipe  and  triples.  It 
takes  up  main  reservoir  space  and  hinders 
releasing  of  brakes. 

(2)  J.  C.  H.,  Waldo,  Fla.,  asks: 
After  making  an  emergency   stop   with 

quick-action  triples,  70  pounds  train-line 
pressure,  what  pressure  is  there  in  the 
auxiliaries?  A. — As  the  brake  cylinder 
and  au.xiliary  reservoir  on  each  car  are 
then  in  direct  communication,  they  both 
have  about  60  pounds  with  ordinary  pis- 
ton travel. 

(3)  W.  C.  G.,  Chester,  Pa.,  writes: 
Some  of  our  D-5  rotary  valves  have  the 

warning  port  hole  large  in  the  under  side 
of  the  rotary,  while  some  have  the  port 
hole  on  the  underneath  side,  just  as  large 
as  a  pin  hole.  Will  you  please  state  why 
this  difference,  and  which  is  preferable? 
A. — We  understand  that  .some  of  the  first 
D-5  valves  had  the  warning  port  in  rotary 
valve  large  on  the  under  side  and  small 
on  the  upper  side.  The  later  ones,  how- 
ever, have  the  large  opening  of  the  port 
on  top  and  the  smaller  opening  on  the  bot- 
tom. 

(4)  F.  F.,  Fair1)ury,  Neb.,  asks: 

Is  it  possible  to  obtain  an  emergency  ap- 
plication with  a  double-header,  brakes  ap- 
plied from  leading  engine ;  second  en- 
gine only  equipped  with  air  brakes?  A. — 
It  is  assumed  that  the  leading  engine  is 
piped  only,  or  has  the  brakes  cut  out.  The 
ability  to  get  quick  action  through  two  en- 
gines depends  upon  the  piping.  If  it  is 
reasonably  free  from  bends  and  elbows, 
the  quick  action  on  cars  behind  the  en- 
gines will  be  had  ;  Otherwise  it  will  not. 
See  article  elsewhere  in  this  department 
on  this  subject. 

(5)  J.  M.  McC,  Cleveland.  O..  writes: 
In  your  answer  to  question  137,  Decem- 
ber number,  you  say  that  the  repairman 
can  tell  when  the  graduating  spring  in  the 
plain  triple  is  stiff  enough  by  pressing  his 
thumb  against  it.  Ought  there  not  to  be  a 
test  this  spring  should  be  put  through? 
A. — As  we  said  in  answer  to  question  137, 
an  accurate  test  of  the  plain  triple  gradu- 
ating spring  is  not  of  very  great  import- 
ance, but  if  a  regular  prescribed  test  is  de- 
sired, a  device  of  the  kind  used  by  Wm. 
Malthaner,  of  the  D.  &  H.  C.  Ry.  at  Green 
Island,  N.  Y.,  for  quick-action  triple  might 
be  employed.  The  device  is  illustrated 
elsewhere  in  this  department. 

(6)  F.  F.  Fairbury,  Neb.,  asks: 

How  long  will  brakes  remain  set  when 
a  reduction  of  20  pounds  is  made  from  70 
pounds  train  line  pressure  with  triple  valve 
in  ordinary  condition,  and  immediately 
after  application  is  made  train  line  pipe  is 
entirely  emptied  and  broken?  A. — It  de- 
pends entirely  upon  the  condition  of  the 
packing  leather  in  the  brake  cylinder  pis- 


tons and  the  non-return  check  valves  in 
the  triples.  Supposing  that  these  parts 
were  in  reasonably  good  condition,  the 
brakes  should  stay  set  some  considerable 
time,  say,  anywhere  from  several  minutes 
to  an  hour  or  more ;  but  if  the  parts  are 
not  in  good  condition,  the  brakes  would 
leak  off  sooner  or  later,  according  to  the 
magnitude  of  the  poor  condition. 

(7)  J.  C.  H.,  Waldo,  Fla.,  writes: 

On  page  39,  Blackall's  Air-Brake  Cate- 
chism, the  question  is  asked:  "After  a 
partial  service  application,  can  we  get  the 
quick  action?"  Part  of  the  answer  is  as 
follows:  "After  a  light  reduction  a  gain 
over  the  pressure  obtained  in  full  service 
can  be  made  by  going  to  emergency  posi- 
tion if  the  piston  travel  is  a  fair  length, 
but  not  with  a  short  travel."  I  don't  un- 
derstand how  more  pressure  can  be  ob- 
tained with  a  long  travel  than  a  short  one. 
Please  explain.  A. —  This  depends  upon 
the  amount  of  pressure  already  in  the 
brake  cylinder.  If  there  is  no  pressure, 
full  quick  action  will  be  obtained.  If  a 
small  service  application  has  been  made, 
less  quick  action  will  be  had.  If  an  al- 
most full  service  has  been  made,  no  quick 
action  can  be  gotten.  If  the  travel  is 
short,  the  cylinder  pressure  will  be  higher 
with  a  small  reduction  than  though  the 
travel  were  long.  Thus  the  cylinder  pres- 
sure obtained  with  a  light  reduction  on  a 
short  travel  will  be  correspondingly  high, 
will  more  nearly  approach  the  50  pounds 
or  full  service  application,  and  will  so 
effectively  oppose  the  entrance  of  train- 
pipe  pressure  that  little,  if  any,  quick  ac- 
tion can  be  added. 

(8)  W.  B.  M.,  Columbia,  Pa.,  writes: 

I  had  a  light  engine  with  1890  brake 
valve.  My  pressures  were  100  pounds  on 
main  reservoir  and  70  pounds  train  pipe. 
I  took  on  twelve  air-brake  cars  and 
charged  them  to  70  pounds  in  full  release 
position,  but  when  handle  was  moved  to 
running  position,  main  reservoir  pressure 
would  increase  to  100  pounds,  and  train 
line  would  drfip  to  40  pounds.  There  were 
no  leaks  in  the  train.  The  excess  pres- 
sure valve  was  gummed  up,  but  cleaning 
made  no  difference.  Was  obliged  to  carry 
handle  in  full  release.  Brakes  would  ap- 
ply promptly.  What  was  the  cause  of  the 
trouble?  A. — The  excess  pressure  spring 
was  perhaps  too  stiff,  or  had  too  many 
washers  in  behind  it,  and  gave  too  much 
excess  pressure.  This  was  shown  when 
the  train  was  coupled  on.  With  the  light 
engine,  the  slight  leakage  of  main  reser- 
voir pressure  past  the  rotary  valve  or  ex- 
cess pressure  valve  into  the  train  pipe,  in- 
creased that  pressure  to  70  pounds.  Had 
the  light  engine  stood  alone  with  handle 
on  running  position  long  enough,  the  train 
pipe  pressure  would  probably  have  risen 
above  70,  and  the  main  reservoir  fallen  be- 
low 100.  equalizing  somewhere  between  80 
and  go  pounds.  Although  no  leaks  in  the 
train  were  detected,  there  were  doubtless 
numerous  sr'all  leaks  there. 
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Postponing;  Discussion  of  Papers  Read 
at  Railroad  Clubs. 

SoiiK'  (if  tlic  railrnad  clul)s  have  adopted 
the  practice  of  reathng  papers  at  one  nicct- 
ing  and  discussing  them  at  the  next.  We 
never  ihouglit  tlic  practice  a  good  one. 
In  theory  it  is  all  right  because  the  mem- 
bers are  supposed  to  take  the  paper  home 
with  them,  consider  calmly  its  contents 
and  obtain  information  that  will  support 
or  refute  the  facts  and  arguments  ad- 
vanced. 

Railroad  men  as  a  rule  are  too  busy  to 
devote  much  of  their  time  outside  of  the 
meetings  to  what  has  been  introduced  to 
railroad  clubs,  ;ind  the  practical  result  of 
the  practice  of  delaying  the  discussion  of 
any  paper  is  that  most  of  the  members 
have  forgotten  what  was  said,  and  the 
discussion   amounts  to   nothing. 

We  notice  that  the  Central  Railroad 
Club  has  decided  to  change  the  practice 
of  postponing  for  a  month  the  discussion 
of  papers  introduced.  All  the  other  clubs 
which  have  introduced  that  practice  could 
change  with  advantage  to  all  concerned. 

A  much  better  plan  than  postponing  the 
discussion  of  a  paper  for  a  month  is  to 
send  out  advance  copies  a  week  ahead  of 
the  meeting  and  let  the  members  be  pre- 
pared to  discuss  it  when  it  is  read. 


Locomotive  Jumped  on  a  Car. 

An  esteemed  correspondent  writes  us: 
"I  send  you  to-day,  under  separate  cover, 
a  photo  of  wreck  that  happened  recently 
on  the  C,  H.  &  D.  Ry.,  in  the  East  Toledo 
yards,  and  which  I  shall  be  pleased  to 
have  you  reproduce  in  Locomoti\-e  En- 
gineering. The  fcllcwing  is  an  account 
of  it  as  seen  by  myself  and  others  at 
the  time  it  happened.  Mail  train  No.  6, 
drawn  by  engine  117.  C.  S.  Rockhill,  en- 
gineer, ran  into  an  open  switch  and  col- 
lided with  about  ten  or  twelve  cars  which 
stood  just  in  to  clear.  The  head  car, 
and  in  which  the  engine  is  shown  in  the 
picture,  was  an  'Empire  Line,'  loaded 
with  wheat.  Next  was  an  empty  box 
car,  and  then  a  car  of  coal  (gondola). 
Now,  here  is  where  the  curious  part  of  it 
is.  W'hen  the  engine  struck,  she  raised 
up,  and,  like  a  deer  on  the  jump,  plunged 
right  into  the  car,  her  engine  trucks  going 
back  under  her  and  knocking  the  link 
motion  off,  and  then  lodging  between  the 
tank  trucks,  d' railing  the  tank,  and  at 
the  same  time  tearing  the  engine  Ioos° 
from  the  tank.  At  this  point,  the  tank 
and  the  balance  of  the  train  came  to  a 
stop,  while  the  engine  riding  in  the  car 
of  wheat,  and  the  cars  she  struck  kept 
on  going  down  the  side  track  for  a  dis- 
tance of  about  300  feet.  Now,  there  was 
not  a  wheel  off  the  track,  with  the  ex- 
ception of  tlie  tank,  and  the  leading  pair 
of  wheels  of  the  head  car  in  the  train 
(and  of  course,  the  ngine  its:lf).  The 
engine's  back  drivers  broke  through  the 
car  floor  and  rested  square  on  top  of 
the  truck  wheels  of  the  car. 


"Aside  from  the  loss  of  the  pilot,  head- 
light, stack  and  bell,  and  the  link  motion 
si)oken  of  before,  the  engine  proper  was 
not  damaged  at  all,  as  far  as  I  know. 
One  might  say,  too,  that  the  car  in  which 
the  engine  is  shown  was  not  a  total  wreck, 
that  is,  it  did  not  look  so  at  first  sight. 
Of  course,  all  the  sills  were  cracked  and 
splintered  some,  and  the  roof  was  gone, 
and  one  side,  but  the  sides  were  there,  and 
what  is  more  there  was  a  half  car-load  of 
whe.it   ill   it   along  with  the  engine." 


Railroads  in  Cuba. 

In  an  account  of  Cuba  liy  W.  J.  Clark 
the  following  remarks  are  made  about  the 
railroad  in  Cuba  and  tlie  rolling  stock 
used    thereon : 

"The  existing  roads  may  all  be  pre- 
sumed to  be  of  standard  gage,  4  feet  Syi 
inches,    unless    special    mention    is    made 
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of  any  variation  in  our  detailed  descrip- 
tion. The  methods  of  construction  fol- 
lowed are  in  accordance  with  both  the 
American  and  English  systems — in  the 
former  the  rails  being  spiked  directly  to 
the  ties,  and  in  the  latter  the  rails  being 
laid  in  iron  chairs  held  in  position  by 
means  of  wooden  wedges.  Some  com- 
panies have  followed  both  methods  of 
construction.  To  a  great  extent  the  roads 
are  well  ballasted  with  stone,  and  some 
heavy  steel  rails,  weighing  from  60  to  80 
pounds  per  yard,  have  been  used ;  but, 
generally  speaking,  the  tracks  are  of  light 
weight,  and  consequently  many  of  them 
are  rough.  No  doubt,  owing  to  neglect 
during  the  later  year  of  the  present  in- 
surrection, much  of  the  trackage  will  be 
found  to  be  in  exceedingly  bad  condition, 
for,  on  account  of  the  heavy  tropical  rains, 
unless  tracks  are  well  ballasted  and 
drained,  constant  surfacing  is  required. 

"The  rolling  stock  of  the  various  com- 
panies has  consisted  principally  of  the 
American  type  of  locomotives  and  cars, 
neither  being  as  large  nor  as  heavy  as 
those  now  used  on  the  American  roads, 
and  it  is  presumed  that,  owing  to  the  ex- 
perience of  the  past  three  years,  both 
they  and  the  station  buildings  will  be 
found  to  be  badly  run  down.  Yet  as  all 
the  railwav  lines  have  been  used   exten- 


sively by  the  Spanish  government  for 
military  purposes  this  situation  may  not 
be  so  bad  as  might  naturally  bc'cxifectcd; 
and  undoubtedly,  if  the  railway  companies 
are  able  to  collect  their  bills  against  the 
Spanish  government  for  the  transporta- 
tion of  troops  they  will  all  be  in  fairly 
good  condition  financially.  It  is  natural 
to  believe,  however,  that  there  will  be 
some  uncertainty  regarding  their  ability 
to  make  these  collections.  Some  of  the 
more  important  lines  are  owned  by  Eng- 
l;;b  capitalists;  hence  it  is  fair  to  suppose 
that  serious  and  perhaps  successful  ef- 
forts will  be  made  to  have  the  bills  of 
these   lines   paid. 

"Owing  to  the  excessive  tariff  on  all 
railroad  material,  especially  rolling  stock, 
ii  will  be  found  that  none  of  the  lines 
have  a  surplus  of  the  latter,  and  the 
universal  tendency  has  been  to  use  loco- 
motives and  cars  until  they  actually  fell 
tr  pieces.  Some  of  the  roads  have  well 
equipped  shops,  while  others  are  deficient 
in  this  respect.  The  roads  in  the  central 
and  western  part  of  the  island  use  coal- 
burning  locomotives;  in  the  eastern  por- 
tion, wood-burners." 


A  new  mineral  of  black,  lustrous  color, 
locally  called  "nianjak,"  has  been  found 
in  the  Antillean  island,  Barbadoes.  It 
occurs  at  shallow  depths,  or  even  at  the 
surface,  in  beds  from  10  to  20  feet  in 
thickness.  It  is  supposed  to  be  solidified 
petroleum,  from  the  fact  that  petroleum 
in  a  fluid  state  is  frequently  found  oozing 
from  the  ground  or  floating  on  water  in 
the  vicinity.  The  better  qualities  of  the 
mineral  contain  2  per  cent,  water,  70.85 
per  cent,  volatile  matter.  26.97  PC  cent, 
fixed  organic  matter,  and  0.18  per  cent. 
mineral  matter ;  hence  it  has  considerably 
more  bitumen  than  the  Trinidad  asphalt, 
which  contains  21-30  per  cent,  water  and 
38  per  cent.  ash.  The  material  is  used  for 
the  manufacture  of  varnish,  cement  and 
fuel,  being  mixed  with  peat  for  the  latter 
purpose.  Owing  to  its  con-conducting 
properties,  it  might  be  used  for  electrical 
purposes  instead  of  gutta  percha. 


The  Nathan  Manufacturing  Company 
are  assignees  of  an  invention  having  an 
important  bearing  on  the  lubricating  ap- 
paratus of  a  locomotive.  The  inventor  is 
l\Ir.  L.  Kaczander.  one  of  the  officials  of 
their  plant,  and  embraces  in  combination 
with  the  lubricator  with  the  usual  outlet 
and  pipes,  an  auxiliar\-  pipe  from  the 
steam  supply  and  a  valve  in  same  with 
connections  from  the  valve  to  throttle 
lever,  so  that  the  valve  and  throttle  are 
operative  at  the  same  itme. 


The  business  of  making  metal  polish 
seems  to  be  prospering  with  George  Will- 
iam Hoffman,  Indianapolis,  for  he  has 
just  informed  us  he  has  lately  put  into 
his  shops  a  thirty-five  horse-power  Otto 
gas  engine.  The  additional  power  is 
needed  to  run  the  manufacturing  plant. 
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Provide  Cheap  Light  from  the  Sun. 

During  the  depression  in  business 
which  now  appears  to  be  behind  us,  rail- 
road officers  were  badly  harassed  by  what 
were  often  unreasonable  demands  for  re- 
duction of  expenses.  As  usual  the  me- 
chanical department  had  to  stand  the 
hardest  pressure,  and  it  was  pitiful  the 
means  resorted  to  in  many  cases  to  make 
a  dollar  buy  more  than  it  formerly  did. 
Some  of  the  roads  came  out  of  the  ordeal 
in  a  condition  that  will  call  for  costly 
recuperation  measures. 

Not  a  little  ingenuity  was  displayed  in 
finding  means  to  weather  the  retrench- 
ment storm,  but  there  was  one  good 
means  of  saving  expenses  that  was  sadly 
neglected  in  many  shops  and  it  is  still 
waiting  to  be  employed.  If  there  is  one 
thing  more  than  another  that  makes  the 
production  of  mechanical  operations  ex- 
pensive, it  is  want  of  light.  When  hard 
times  came  it  was  the  sensible  thing  for 
shop  foremen  and  others  upon  whom  fell 
the  burden  of  reducing  expenses,  to  clean 


to  make  this  official  understand  that  in- 
creased daylight  inside  the  shop  would 
enable  the  workmen  to  finish  the  jobs 
they  were  doing  more  accurately  and  with 
more  dispatch  than  was  possible  when 
they  were  groping  in  .semi-darkness.  The 
man  who  injects  an  extra  ray  of  light  into 
a  workshop  increases  the  output  without 
increase  of  expense. 


The  Radical  Sign  Did  it. 

A  Cornell  student,  who  had  been  cele- 
brating the  Thanksgiving  football  game 
stood  on  the  station  platform,  gazing  as 
steadily  as  his  condition  would  permit  at 
a  plate  on  the  side  of  the  smokebox  of 
Lehigh  Valley  locomotive  No.  471,  bear- 

C 

ing  the  mystic  symbols,  8  '(,2  ^OT^-  "What 

the  deuce  is  tliat  stunt,  anyway?"  he  mut- 
tered. 

There  was  no  railroad  man  at  hand  to 
explain  that  the  group  of  symbols  was  a 
ready  reference  for  shop  use,  and  meant 
that  the  locomotive  was  of  class  C,  had 


FIG.    1.     erin"i;t<^ 

up  windows,  whiten  walls  and  do  every- 
thing in  their  power  to  make  the  light  of 
heaven  shine  freely  into  their  shops  and 
floors.  But  instead  of  doing  that  they 
took  the  opposite  course.  The  road  had 
become  too  poor,  they  said,  to  employ 
men  cleaning  windows  and  whitewash 
costs  money;  so  instead  of  making  the 
best  of  the  light  that  comes  free  as  air, 
they  fell  back  upon  oil  lamps  or  even  upon 
electric  lights. 

During  a  recent  tour  among  railroad 
shops,  we  found  at  several  places  the 
cleaning  up  of  windows  and  the  white- 
washing of  walls  going  on.  This  was  a 
testimony  of  respect  for  tlie  improved 
times,  and  most  of  the  men  engaged  in 
pushing  the  work  seemed  to  think  that 
they  could  sacrifice  a  little  to  appearances 
now  that  earnings  are  growing  fairly 
good.  One  of  the  men  who  was  pushing 
cleansing  and  whitening  operations  was 
puzzled  when  the  writer  remarked  that  he 
was  working  to  reduce  operating  ex- 
penses.    It  took  considerable  explanation 
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8  wheels,  62-inch  driving  wheels,  19-inch 
cylinders  and  firebox  on  top  of  the  frames. 

"What  the  deuce  does  that  nest  of 
hieroglyphics  mean?"  he  repeated.  "Looks 
like  some  of  Prof.  Church's  doin's  on  the 
blackboard  last  year.  Oh !  I  see  now,"  he 
exulted.  "Some  goat's  left  an  incomplete 
statement.     I'll  fix  it !" 

With  a  piece  of  billiard-room  chalk, 
fished  from  his  top-coat  pocket,  he 
scratched  on  the  engine  side.  "There !" 
he  said,  stepping  back  and  viewing  his 
work  with  a  satisfied  smile,  "that's  better. 
There's  some  sense  to  it  now." 

The  group  of  symbols  he  had   "fi.xed" 


stood  thus : 


/ 


S-^.9T=0 


A  curious  kind  of  snow  plow  has  been 
patented  by  Cyrille  Daft'.  Millbury, 
Mass.  It  looks  like  a  pilot  plow  with 
auger-like  screws  extending  from  the 
point  to  the  flank  of  the  plow,  one  on 
each  side.  There  is  too  much  mechanism 
about  it. 


Erecting  a  Locomotive. 

BV   PROFESSOR  R.   A.    SMART.   I'LRDUE   UNIVER- 
SITY. 

The  method  employed  in  erecting  loco- 
motives' is  largely  affected  by  the  arrange- 
ment of  and  the  facilities  afforded  by  the 
erecting  shop.  The  arrangement  of  the 
electing  tracks  along  or  across  the  length 
of  the  shop,  the  number,  kind  and  capacity 
of  the  cranes,  and  the  means  provided  for 
liringing  to  the  shop  the  various  parts — 
cylinders,  boilers,  wheels,  frames,  etc. — 
all  these  things  have  their  effect  upon  the 
problem  of  erection. 

The  readers  of  Locomotive  Engineer- 
ing are  doubtless  familiar  with  the  prob- 
lem of  locomotive  erection  in  a  general 
way,  or  perhaps  as  it  is  accomplished  at 
their  own  shops.  They  will,  therefore, 
be  interested  to  see  in  a  graphic  way  the 
method  employed  at  the  Baldwin  Loco- 
motive Works,  which,  as  many  know,  has 
the  enormous  capacity  of  1,000  locomo- 
tives per  annum,  and  whose  facilities  are, 
therefore,   of  the  very  best. 

The  views  to  which  this  article  will  re- 
fer were  taken  at  the  instance  and  under 
the  direction  of  the  writer.  The  service- 
of  a  photographer  were  secured,  and 
through  the  courtesy  of  the  company  he 
was  allowed  to  secure  views  from  the 
same  position  during  the  progress  of  the 
erection  of  a  large  consolidation  locomo- 
tive for  the  Paulista  Railway  of  Brazil. 
1  lie  engine  was  a  Vauclain  four-cylinder 
compound  with  15  and  25  x  28-inch 
cylinders  and  SO-inch  drivers. 

The  views  follow  so  closely  the  pro- 
gress of  the  construction  that  they  tell 
their 'own  story  in  a  very  pointed  way. 
Ihe  following  description  may,  however, 
serve  to  bring  out  some  points  which 
would  otherwise  be  passed  over  unnoticed. 

The  first  view  of  the  series.  Fig.  l, 
shows  a  pair  of  compound  cylinders  which  j 
have  just  arrived  on  the  erecting  floor  in 
charge  of  the  crane.  They  are  shown 
suspended  over  the  track  upon  which  the 
locomotive  is  to  be  built.  As  the  machine 
i--  to  be  built  heading  in  the  same  direc- 
tion as  the  eight-wheeler  shown  in  the 
background,  the  crane  brings  the  cylinders 
forward  and  deposits  them  upon  jacks, 
over  the  center  of  the  track,  as  shown 
in  Fig.  2. 

This  view  shows  two  pairs  of  cylinders 
for  the  same  class  of  engines,  set  upon 
adjoining  tracks,  awaiting  the  arrival  of 
the  frames.  The  next  view  shows  the 
frames  in  place  on  both  pairs  of  cylinders. 
On  the  pair  in  the  foreground  the  spiders 
in  the  right  hand  cylinders  indicate  that 
the  frames  have  been  lined  up  and.  as  will 
be  observed,  some  of  the  cross  bracing  is 
already  in  place. 

Now,  while  waiting  for  the  boiler  to 
arrive,  many  minor  fittings  arc  applied. 
The  guide  yokes  and  guides  are  placed 
in  position,  the  bumper  beam  made  fast 
and  the  cylinders  jacketed.  In  Fig.  4  the 
boiler  has  just  arrived  from  the  boiler 
shop  and  is  being  lowered  into  position. 
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The  lioilcr  fur  the  jnachiiic  (^n  tlie 
■second  track  is  already  in  place,  and  it 
will  be  noticed  that  steps  are  being  taken 
to  begin  tile  erection  of  a  third  inacliine 
on  tile  track  at  the  left.  The  left  frame 
for  this  engine  is  seen  lying  on  the  floor 
near  the  track.  When  the  boiler  had 
been  carefully  lowered  into  place  and  just 
after  the  crane  had  moved  away  to  .serve 
another  part  of  the  floor,  the  view  shown 
in  Fig.  5  was  taken. 

Now  our  locomotive  is  nearly  ready  for 
the  wheels  and  in  the  meantime  more  of 
the  smaller  fittings  are  applied.  Then  the 
■crane  arrives  on  the  scene  and  lifts  the 
structure  bodily  into  the  air,  where  our 
l<liotographer  caught  a  view  of  it  for  Fig. 
().  Then  the  wheels,  which  were  already 
in  waiting  on  the  forward  end  of  the 
track,  are  rolled  under  the  suspended 
machine.  This  stage  of  the  process  is 
;hown  in  Fig.  7,  just  as  the  crane  is -be- 
.ginning  to  lower  away. 

In  Fig.  8  we  begin  to  have  something 
which  looks  soniewliat  like  a  locomotive. 
I't.Ncepting  the  lack  of  the  cab.  stack  and 
pilot,  the  outlines  are  those  which  are 
familiar  to  us.  This  view  is  particularly 
interesting  as  illustrating  the  rapidity 
and  system  with  which  the  work  is  con- 
■ducted  at  the  Baldwin  Works.  Immedi- 
ately after  the  boiler  in  the  foreground 
l;ad  been  lowered  into  place,  and  while 
the  photograi)her  was  adjusting  his 
■camera  to  take  the  view,  the  crane  moved 
aw'ay,  brought  up  a  boiler  for  the  ma- 
chine which  was  being  erected  on  the 
next  track,  and  was  just  lowering  it  into 
place  while  the  exposure  was  being  made. 
The  shadowy  outlines  of  the  boiler  on 
the  way  down  may  be  plainly  seen  at  the 
right  of  the  picture. 

Now  the  trimmings  are  put  on.  The 
pony  truck  is  put  under  the  front  end. 
The  boiler  is  lagged  and  jacketed.  The 
rod  and  valve  work  is  put  up.  The  run- 
ning board,  cab  and  fixtures  are  applied. 
The  stack  and  pilot  are  put  in  place. 
Then,  after  the  addition  of  numerous 
smaller  parts  and  the  judicious  applica- 
tion of  paint  and  varnish,  the  photo- 
grapher is  enabled  to  show  as  the  last 
picture  of  the  series.  Fig.  9.  During  the 
progress  of  the  erection,  the  boiler  has 
been  thoroughly  tested,  and  the  moving 
parts  have  been  tried  under  steam  while 
the  whole  machine  was  supported  upon 
rollers.  It  is.  therefore,  ready  to  enter 
the  service  for  which  it  was  intended. 

In  conclusion  the  writer  would  call  at- 
tention to  the  fact  that  it  is  only  by  the 
close  strd}'  and  perfecting  of  the  details 
■0:'  manufacture  that  the  rapidity  and  pre- 
cision of  the  final  steps  of  the  progress  of 
locomotive  building,  which  are  evidenced 
by  the  illustrations,  can  be  attained.  The 
work  of  the  erecting  floor  represents  the 
culmination  of  all  the  work  which  has 
preceded ;  it  is  the  final  test  of  the  quality 
of  the  output  and  the  capacities  of  all 
the  various  departments;  a  weakness  in 
any  portion  of  the  manufacturing  organ- 


i;'alion  is  at  once  felt  on  the  erecting 
lie  or,  either  from  failure  of  the  part  to 
arrive  on  lime,  or  from  failure  to  fit  into 
its  proper  place  when  it  docs  arrive,  in 
eiUier  case  causing  .serious  delay. 

It  should  be  a  .source  of  pride  to  rail- 
road men  that  the  manufacture  of  the 
locomotive  has  been  so  systematized  and 
perfected  as  to  rank  among  the  most  ad- 
vanced examples  of  machine  building. 


Using  the  Bible  as  a  Weapon. 

Railroad  general  passenger  agents  are 
not  reputed  to  be  any  holier  than  (jtlier 
classes  of  railroad  men,  but  a  cnri(jUs 
thing  about  some  of  them  is  that  when 
they  begin  quarreling  they  always  u-e  the 
Bible  as  a  weapon  to  hit  each  other  with. 
This  epidemic  has  broken  out  again,  and 
the  combatants  are  Mr.  Geo.  H.  Daniels, 
of  the  New  York  Central,  and  Mr.  D.  B. 
"?\Iartin,  of  the  Baltimore  &  Ohio.  Owing 
to  what  he  conceived  to  be  just  cause,  Mr. 
Martin  wrote  to  Mr.  Daniels: 


Mr.  fjeorge  H.  Daniels,  wlio  was  a 
model  Sunday  School  boy  a  few  years 
ago,  and  still  dotes  on  a  concordance,  used 
the  knowledge  gained  in  his  youth  to 
say : 
"D.  B.  Martin,  Baltimore,  Md. : 

"I  think  it  would  be  an  opportune  time 
for  you  to  read  the  forty-first  verse  of  the 
sixth  chapter  of  the  Gospel  according  to 
St.  Luke." 

Mr.  Martin  sent  out  to  a  notary  public 
and  borrowed  a  Bible,  and  after  diligent 
search  found  the  chapter  and  verse  re- 
ferred to,  which  reads :  "And  why  be- 
holdest  thou  the  mote  that  is  in  thy  bro- 
ther's eye,  but  perceivest  not  the  beam 
that  is  in  thine  own  eye?" 

About  the  time  they  had  found  the 
verse,  Mr.  Maddy.  the  press  agent,  who 
is  a  Sunday-school  superintendent,  hap- 
pened into  Mr.  Martin's  oflSce,  and  being 
learned  in  Biblical  lore,  he  suggested  to 
Mr.  Martin  another  verse  that  would  be 
highly   appropriate,   as  it   applied   to    Mr. 
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"We  learn  with  regret  that  at  this  most 
inopportune  time,  without  conference  or 
advice,  you  have  arbitrarily  reduced  regu- 
larly established  fares  from  common 
points  in  our  territory  to  Pacific  Coast 
points,  and  by  request  upon  initial  lines 
at  the  Pacific  Coast,  succeeded  in  obtain- 
ing similar  reductions  in  authorized  fares 
easthound. 

"We  deprecate  such  arbitrary  action  as 
tending  to  demoralization  and  calculated 
to  provoke  retaliatorj'  measures  and  un- 
necessarily reduce  the  revenues  of  all  lines. 

"We  therefore  re-pectfully  enter  this, 
our  protest,  against  such  unwarranted  ac- 
tion on  your  part,  suggesting  that,  in  our 
opinion,  when  changes  in  authorized  fares 
are  contemplated,  due  notice  should  be 
given  to  all  interested  lines,  in  accordance 
with  the  e-tablished  usage,  and  would  re- 
quest an  immediate  restoration  of  rates 
to  those  in  effect  November  i.  iSgS.  and 
ask  your  prompt  reply  to  be  addressed  to 
D.   B.   Martin.  Baltimore.   Md." 


Daniels.     When  they  had  finished  the  an- 
swer sent  was : 

"Your  telegram  December  2d.  We  have 
been  guided  through  life  by  the  teachings 
of  St.  Luke,  and  fully  concur  that  his 
sixth  chapter  is  very  appropriate  to  the 
case  in  point,  and  for  your  personal  appli- 
cation would  advise  reading  last  hal£  of 
verse  immediately  following. 

"D.  B.  Martin." 

The  last  half  of  the  following  verse 
reads  as  follow-s:  "Thou  hypocrite,  cast 
out  first  the  beam  out  of  thine  own  eye, 
and  then  shalt  thou  see  clearly  to  pull  out 
the  mote  that  is  in  thv  brother's  eye." 


The  well-known  firm  of  Manning.  Max- 
well &  Moore,  of  in  Liberty  street.  New 
York,  have  engaged  the  three  lower  floors 
of  a  fine  building  going  up  on  Liberty 
street,  near  Broadway,  and  they  will 
move  in  on  May  I.  They  are  going  to 
be    next   door    neighbors   to    LocoMOTm: 
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The  Care  of  Wedges. 

The  wedges  on  a  locomotive,  as  all  of 
us  should  know,  are  intended  to  take  up 
the  lost  motion  between  the  driving  boxes 
and  the  jaws  of  the  frame.  A  very  little 
lost  motion  at  this  point  causes  a  pound 
which  shakes  and  jars  the  whole  machine, 
and  in  time  will  loosen  the  brass  in  that 
box.  as  well  as  spoiling  the  parallel  rods. 
A  very  good  reason  why  a  loose  wedge  or 
loose  driving  box  brass  pounds  so  much 
worse  than  the  same  amount  of  lost  mo- 
tioi.  in  the  main  rod  is  because  there  is  so 
great  a  leverage  exerted  on  it  by  the  con- 
nections  from  the   pistons. 

If  we  consider  the  box  on  the  other  end 
of  the  axle  as  the  fulcrum  you  will  see 
that  the  defective  box  is  about  one-third 
of  the  distance  from  the  crank  pin,  which 
gives  it  the  power  across  to  the  other  box. 
The  care  and  proper  adjustment  of  the 
wedges  is  a  matter  of  the  first  importance 
if  the  engine  is  to  ride  smoothly  and  main- 
tain the  driving  boxes  and  rods  in  good 
order.     If  a  wedge  gets  louse  and  works 


be  remedied  at  once  if  possible.  This  test 
will  locate  right  off  whether  the  pound  is 
between  the  journal  and  the  box  or  be- 
tween the  bo.x  and  the  wedge. 

If  the  wedges  are  in  good  order,  that  is, 
with  the  proper  taper  and  smooth  bearing 
surfaces,  they  should  be  moved  up  by 
the  wedge  bolts  till  they  are  tight  and 
take  up  all  the  lost  motion.  This  will 
locate  the  exact  point  at  which  they  are 
too  tight  so  they  are  liable  to  stick ;  you 
can  then  draw  it  dow'n  just  enough  to 
allow  the  box  a  free  movement  up  and 
down  with  the  least  possible  amount  of 
play  forward  and  back ;  about  one-six- 
teenth of  an  inch  is  enough  to  pull  it 
down,  after  which  the  jam  nuts  should  be 
made   fast   again. 

Some  wedges  also  have  a  bolt  tlirough 
the  side  of_  the  jaw,  which  holds  the 
wedge.  This  must  be  slacked  off  before 
wedge  is  moved,  and  made  tight  after  the' 
wedge  is  set. 

If  you  wisn  to  make  a  speedy  and  cer- 
tain job  of  this  work,  get  under  the  cn- 
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down,  set  it  up  at  the  first  opportunity. 
Do  not  wait  till  next  trip  any  more  than 
you  would  to  fix  a  main  rod  with  one  of 
the  keys  loose  and  working  out. 

To  locate  a  wedge  which  needs  setting 
up,  stand  the  engine  with  the  crank  pin 
on  the  top  quarter  on  the  side  you  are 
about  to  examine.  This  position  will  put 
the  eccentric  straps  up  out  of  your  way 
on  the  main  a.xle,  and  gives  the  best 
chance  to  see  any  movement  of  the  driv- 
ing box  between  the  jaws  of  the  frame. 
If  there  is  a  driver  brake,  cut  it  out  and 
hold  the  engine  with  the  tender  brake  or 
by  blocking  the  wheels.  If  you  set  the 
driver  brake  it  will  hold  the  boxes  solid, 
so  that  you  will  not  notice  any  lost 
motion.  Have  the  fireman  reverse  the 
engine  several  times  with  a  moderate  pres- 
sure of  steam  in  the  cylinders,  and  watch 
the  box;  if  it  moves  back  and  forth  be- 
tween the  jaws,  as  the  steam  pressure  is 
changed  from  one  side  to  the  other  of  the 
piston,  the  trouble  is  located  and  should 


gine,  slack  oft'  the  jam  nuts  and  get 
wedges  loose  and  started  up ;  have  two 
men  with  pinch  bars  pinch  against  each 
other  at  the  same  wheel,  which  will  lift 
the  wheel  up  off  the  rail.  As  long  as  the 
box  moves  freely  the  wedge  is  not  too 
tight ;  when  it  begins  to  stick  the  men  will 
raise  frame  and  all.  If  the  wedge  or 
shoe  is  worn  more  in  the  middle  than  at 
the  bottom  end  the  box  is  apt  to  stick 
before  the  w-edge  is  tight  at  the  top.  The 
pinch  bar  method  will  locate  this  trouble 
at  once,  as  well  as  showing  a  case  of  the 
wedge  sticking  on  the  jaw  so  it  will  not 
move.  If  this  is  a  new  way  to  you  it  is 
well  worth  trying  at  the  first  opportunity. 
The  wedges  should  be  set  up  when  the 
engine  frame  and  boxes  are  warm,  as  ex- 
pansion cuts  quite  a  figure  in  this  matter. 
When  a  box  begins  to  get  hot,  slack  down 
the  wedge  before  it  sticks,  unless  you  can 
cool  off  the  box  at  once.  Sometimes  the 
first  notice  you  have  of  a  hot  driving  box 
is  a   stuck  wedge. 


If  lliey  stick  very  bad  and  calcli  on  the 
box  the  wedge  bolts  are  liable  to  break. 
This  may  let  the  wedge  work  up  and  jam 
solid  against  the  taper  side  of  the  jaw. 
Look  out  for  this.  In  case  of  a  stuck 
wedge  run  the  other  wheel  on  that  side 
over  a  block,  which  will  lower  the  box  on 
the  stuck  wedge  so  you  can  get  it  loose. 
If  the  wedge  bolts  break  off,  sometimes 
they  can  be  spliced  so  as  to  hold  as  well 
as  ever.  This  refers  to  wedge  bolts  which 
go  througli  the  pedestal  binder  and  hav- 
ing nuts  both  above  and  below  the  binder. 
They  usually  break  off  at  the  top  of  the 
nut  which  is  above  the  binder.  Probably 
the  nut  does  not  fit  square  on  the  binder 
and  strains  the  bolt  to  one  side  till  11 
breaks  off.  Run  the  top  nut  up  on  the 
part  of  the  bolt  which  goes  into  the 
wedge  so  that  it  is  about  half  way  through 
the  nut ;  take  out  the  lower  part  of  the 
broken  bolt  and  slip  enough  washers  under 
the  nut  to  fill  in  the  si)ace ;  then  screw 
the  bottom  end  of  the  bolt  up  into  the  nut 
through  the  washers.  This  luakes  a  splice 
of  the  bolt  in  the  middle  of  the  nut.  and 
the  washers  under  the  nut  hold  the  wedge 
up.  A  bolt  well  spliced  in  this  manner 
will  sometimes  last  longer  than  a  new 
one,  as  it  is  more  flexible. 

When  the  head  of  the  wedge  bolt  is  not 
a  good  fit  in  the  wedge,  so  that  the  wedge 
can  work  up  and  stick  or  work  down  and 
pound,  in  case  there  are  two  bolts  to 
each  wedge,  set  it  up  where  it  belongs 
with  one  bolt  and  then  pull  the  other  one 
down  to  hold  it  there,  so  the  wedge  can- 
not work  either  way.  If  there  is  only  one 
bolt — like  the  Baldwins — after  putting  tne 
wedge  up  properly,  block  it  at  the  bottom 
end  with  a  nut.  if  of  the  right  size;  or 
with  a  piece  of  hardwood,  cut  off  the  right 
length,  to  go  between  the  bottom  of 
wedge  and  binder.  A  piece  sawed  off  an 
old  coal  pick  handle  does  very  well ;  there 
is  room  for  it  between  the  jaw  and  the 
bolt,  so  that  it  won't  work  out.  The  bolt 
should  then  be  set  to  hold  the  wedge  down 
solid  on   the  block. 

Steel  boxes  wear  out  ami  cut  the  cast 
iron  wedges  much  faster  than  iron  ones 
do.  They  are  apt  to  stick  with  very  little 
provocation.  The  steel  boxes  require 
more  oil  to  keep  them  from  cutting  any 
other  rubbing  surface  that  comes  against 
them. 

A  brass  liner  on  the  faces  of  shoes  and 
wedges-  makes  a  good  job  and  wear 
smooth,  which  cast  iron  against  a  steel 
box  will  not  do.  Therefore,  you  cannot 
run  cast  iron  wedges  as  snug  a  fit  against 
steel  boxes  as  against  cast  iron  or  brass- 
boxes. 

The  engines  built  by  William  Mason 
had  two  shoes,  one  on  each  side  of  the 
box,  and  inside  of  one  shoe  was  the 
wedge ;  so  that  the  shoe  did  not  move  up 
or  down.  The  wedge  was  moved  up  and 
down  by  a  bolt  which  was  tapped  up  into 
"the  bottom  end  of  the  wedge.  This  wedge 
bolt  had  a  collar  about  in  the  middle, 
which   rested  on  the  binder.     The  lower 
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part  i>f  the  liiill  caiiK'  ilnwii  llnmiKli  ll'<' 
binder.  It  liail  jam  nnts  tn  lioUl  it  wluii 
set,  anU  a  sfjnarc  licad  .so  it  cmild  In- 
turned  from  l)clc)W.  To  move  tlie  wedge 
up,  the  bolt  was  turned  to  screw  the  boit 
out  of  the  wedge.  As  the  collar  kept  tin- 
bolt  from  coming  down,  the  wedge  had 
to  go  up.  The  wedge  and  all  of  the  IjoU 
above  the  binder  being  hidden  by  the 
shoe  outside  of  it,  made  this  arrangement 
a  puzzle  till  a  man  saw  one  taUen 
down. 

A  good  many  of  the  old  country  loco- 
motives do  not  have  any  wedges.  The 
jaws  are  parallel.  Lo  t  motion  is  taken 
up  by  slipping  a  liner  of  the  proper  thick- 
ness between  the  shoe  and  the  jaw.  Some 
companies  have  tried  the  same  plan  in  the 
United  States,  but  it  does  not  give  as 
good  results  as  our  plan  of  a  wedge  on 
one  side.  Possibly  the  fact  that  they  are 
experimented  with  on  heavy  passenger  en- 
gines, which,  of  all  others,  need  the  most 
delicate  adjustment  for  lost  motion  al 
their  boxes,  has  had  something  to  do  with 
their  failure.  Had  this  solid  fixed  wedge 
been  tried  on  switch  engines  first,  so  that 
the  machinists  who  make  them,  and  repair 
men  who  are  expected  to  keep  thcni  in 
order,  could  catch  on  to  tlic  troubles  with 
their  operation  and  learn  the  best  methods 
of  caring  for  them,  possibly  we  would 
hear  less  of  their  failure. 

Wedges  are  not  a  new  invention.  The 
writer  ran  some  years  ago  a  Rogers,  Ket- 
chum  &  Grosvenor  engine  that  had  two 
wedges  for  each  driving  box.  This  en- 
gine was  at  one  time  on  the  New  York 
Central,  then  came  to  the  Detroit  &  Mil- 
waukee. Previous  to  1854  she  was  named 
the  "Empire." 


The  Reading  Shops. 

At  Reading,  Pa.,  are  located  the  main 
shops  of  the  Philadelphia  &  Reading 
system,  and  this  implies  a  plant  of  some 
magnitude,  for  the  Reading,  while  not 
long  drawn  out  like  the  transcontinental 
systems,  has  lines  radiating  to  almost  all 
the  points  of  the  compass,  with  over  1,033 
miles  of  road,  and  motive  power  com- 
prising 791  engines.  These  figures  show 
an  unusually  high  ratio  of  engines  to 
mileage,  that  is,  1.3  nales  to  each  engine. 

The  erecting  shop  is  a  large  one  and 
well  able  to  take  care  of  a  large  equip- 
ment, having  facilities  for  handling  60 
engines  at  one  time,  while  50  is  about  the 
average  number  on  the  blocks.  A  pe- 
culiar and  striking  feature  in  connection 
with  this  erecting  shop  is  the  total  ab- 
sence of  pits.  The  engines  are  lifted  on 
the  blocks  high  enough  to  work  under 
comfortably,  and  from  all  indications 
there  would  seem  to  be  no  good  reason 
why  pits  should  be  in  existence  in  any 
shop. 

The  tracks  on  which  the  engines  are 
placed  for  jacking  up,  are  elevated  about 
ID  inches  from  the  floor,  supported  on 
cast  iron  brackets,  which  brings  the  rails 
on  line  with  those  on  the  transfer  table 


that  runs  lengthwise  of  the  shop,  between 
the  two  erecting  floors.  This  plan  is  seen 
to  be  an  old  one,  but  it  does  not  suffer  by 
comparison  with  the  so-called  modern 
shops  except  in  one  i)articular,  namely, 
the  want  of  head  room  to  get  in  a  travel- 
ing crane,  but  the  want  of  this  useful  ad- 
junct is  not  seriously  felt  witn  the  trans- 
fer table  always  available.  And  again,  it 
is  sometimes  the  case  that  other  import- 
ant interests  are  made  to  suffer  in  order 
lo  install  the  traveling  crane,  su  that  there 
is  little  else  of  use  about  the  place,  ex- 
cept crane.  They  seem  to  do  very  well 
without   it  here. 

.■\nother  thing  that  takes  one's  thoughts 
back  a  few  years  is  the  location  of  the  ma- 
chine shop  engine  on  the  tool  side,  about 
the  center  of  the  line  shaft,  there  being 
room  left  for  the  tools  between  one  erect- 
ing floor  and  the  wall.     This  all  shows  the 


was  one  of  those  shops  where  a  man  could 
not  get  a  job  until  somebody  dies,  and  we 
know  of  no  higher  tribute  to  the  manage- 
ment of  a  road  where  such  a  state  of 
things  exists. 


Mr.  C.  H.  (Juercau,  master  mechanic  of 
the  Denver  &  Rio  Grande  has  issued  a 
bulletin  in  which  he  says:  "I  would  call 
your  attention  to  the  article  on  'Burning 
Soft  Coal  Without  Smoke'  in  the  De- 
cember number  of  L<j<omotive  Engineek- 
IN<;.  page  547.  It  is  well  worth  reading 
and  putting  into  practice.  I  have  known 
the  writer,  .Xngus  Sinclair,  for  a  number 
01  years.  He  has  not  only  had  consider- 
able experience,  but  opportunities  for 
watching  such  matters  all  over  the 
country.  I  also  know  from  experience 
that  the  practice  as  explained  is  successful 
and  economical." 


FIG.    4.      PUTTING    BOILER    IX    PL.\CE. 


passage  of  time  since  the  plant  was  put 
in,  but  there  are  few  of  the  new  ones 
better  able  to  take  care  of  its  work  than 
this,  for  the  reason  that  it  is  run  on  a 
present  day  basis.  A  heating  arrangement 
by  which  the  exhaust  from  the  shop  en- 
gine is  utilized,  has  every  appearance  of 
efficiency  as  a  heater  without  any  of  the 
back  pressure  objections  usual  to  the  at- 
tempt to  round  up  heat  units  from  that 
source.  The  exhaust  is  received  in  a  6- 
inch  pipe,  wdiich  runs  completely  around 
the  shop  and  connects  with  the  radiators 
from  above.  The  immense  radiating  sur- 
face from  an  exhaust  pipe  of  this  size  is 
no  small  tactor  itself  in  warming  up  a 
shop  and  has  some  advantages  in  the  way 
of  fewer  joints,  and  in  a  lesser  number  of 
radiators  of  the  regulation  size.  From 
the  general  air  of  ownership  among  the 
men,  we  should  gather  the  idea  that  this 


During  the  past  year  many  railroad 
companies  in  the  West  which  have  been 
balasting  their  tracks  with  burnt  clay 
have  adopted  broken  stones.  The  burnt 
clay  craze  has  played  out  because  the 
tendency  of  the  material  was  to  return 
to  its  original  condition. 


Xo  decision  has  yet  been  arrived  at 
about  the  place  of  meeting  for  the  next 
railroad  mechanical  conventions.  There 
was  a  meeting  of  the  joint  committees  in 
December  but  they  did  not  agree  upon 
any  place,  .\tlantic  Cit\-.  Old  Pomt  Com- 
fcrt  and  Saratoga  Springs  were  the  fav- 
orite places  talked  about.  A  ver>-  vigorous 
effort  was  made  to  take  the  conventions 
to  Denver,  but  "want  of  sufficient  hotel 
accommodation"  beat  the  friends  of  that 
movement. 
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The  Royal  Limited. 

On  November  'ioth  a  train  de  luxe, 
known  as  the  Royal  Limited,  was  pl.iced 
in  service  between  N'ew  York  and  Wash- 
ington. This  train  consists  of  one  obser- 
vation parlor  car.  one  parlor  car,  one  cafe 
car  and  a  dining  car;  all  distinctively 
Pullman  in  design  ana  finish,  except  in 
decoration  and  color,  which  latter  feat- 
ures are  after  the  Baltimore  &  Ohio 
Royal  Blue  service. 

The  observation,  cafe  and  smoking  car 
have  the  usual  roomy  platform  which  is 
so  essential  a  feature  of  cars  of  this  type. 
But  it  is  the  interior  finish,  in  Circassian 
walnut,  inlaid  with  satin  wood,  that 
causes  favorable  comment.  It  is  doubtful 
if  any  grander  effects  were  ever  accom- 
plished before  in  wood  finish.  A  written 
description,  however,  is  simply  like  a 
beggarly  attempt  to  paint  the  lily.  A 
peculiarity  of  this  wood,  however,  is  to 
closely  resemble  dark  onyx  when  placed 
in    shapes    like   columns,    as    in    the    case 


ing  car  has  a  compartment  about  20  feel 
in  length  at  the  forward  end,  done  off  for 
small  luggage.  The  car  seats  thirty-twu 
people,  and  is  one  of  the  best  arranged 
for  the  purpose  possible  to  devise.  There 
is  nothing  plain  about  this  car,  notwith- 
standing the  finish  is  in  oak,  a  wood  nat- 
urally associated  with  the  dining  room. 
The  same  striving  after  the  beautiful  is 
in  evidence  here  as  in  the  other  cars  of 
the  train,  and  it  looks  as  if  the  resources 
of  the  artist  nuist  be  nearly  exhausted. 

.•\11  the  cars  are  equipped  with  six- 
wheeled  trucks,  and  have  wide  vestibules, 
and,  in  fact,  everything  that  savors  of 
luxury  on  wheels.  The  oval  windows 
referred  to,  with  opalescent  glass,  give 
an  original  and  beautiful  relief  to  what 
would  otherwise  be  a  dead  panel  space  in 
the  sides  near  the  end  and  center.  The 
conceit  is  a  happy  one  in  furnishing  a 
nieans  to  not  only  relieve  those  blank 
spaces,  but  also  giving  us  something  new 
in  window  design  for  passenger  cars. 


F.VSTENING    THE    BOILER. 


of  those  at  the  end  doors,  and  also  at  the 
bulkheads.  It  is  well  calculated  to  de- 
ceive even  an  expert  in  fancy  wood.  The 
ladies'  compartment  is  finished  in  ver- 
milion wood,  the  so-called  Indian  red 
wood,  while  the  draperies  are  blue  and 
gold.  A  splendid  cafe  and  smoking- 
room  is  one  of  the  features  of  this  car. 
and  following  that  is  one  of  the  recent 
innovations  in  first-class  train  service,  in 
the  way  of  a  ladies'  retiring  room,  6  feet 
square,  which  is  fitted  with  a  large  dress- 
er and  full-length  cheval  mirrors — an  ad- 
dition to  the  usual  accessories  of  the 
ladies'  toilet  that  is  a  move  sure  to  be 
popular.  In  this  room  the  windows  are 
oval  in  shape  and  have  opalescent  glass. 
The  furnishings  are  in  dark  olive  green. 
The  second  and  third  cars  are  straight 
Pullman  parlor  cars  in  all  particulars, 
but  have  a  finish  and  decorations  in  har- 
mony with  the  observation  car.     The  din- 


Laws  for  the  Laborer. 

Some  iicople  who  take  a  despondent 
view  of  human  progress  are  always  be- 
wailing that  the  existing  condition  of  so- 
ciety is  tending  to  make  the  rich  man 
richer  and  the  poor  man  poorer,  and  that 
the  poor  man  has  no  chance  for  justice 
when  opposed  by  his  rich  neighbor.  To 
find  how  far  these  complaints  are  true, 
it  is  only  necessary  to  look  back  less  than 
a  century  and  examine  laws  in  existence 
dealing  with  workmen. 

In  1799  and  1800  the  English  Parlia- 
ment passed  the  notorious  "Combination 
,\cts."  By  these  laws,  all  combinations  of 
laborers  for  the  purpose  of  bettering  their 
condition  were  declared  illegal,  and  strin- 
gent jienalties  were  provided  for  any 
violation  of  this  principle.  The  mere  act 
of  a  few  independent  workmen  in  agree- 
ing with  one  another  that  they  would  not 
accept  less  than  a  certain  rate  of  wages 


was  judicially  treated  as  a  "conspiracy 
against  the  whole  world,"  and  punished 
accordingly.  As  late  as  1834,  some  Dor- 
.setshire  laborers  were  transported  to 
Botany  Bay  for  the  mere  act  of  forming 
a  labor  union,  wliich  had  committed  no 
act  whatsoever  that  could  be  construed  as 
prejudicial  to  the  iniblic  interest. 


Record  of  the  Atlantic  City  Flyer. 

The  Philadelphia  &  Reading  Railroad 
passenger  department  have  issued  one  of 
the  most  artistic  illustrated  pamphlets  we 
have  seen  lately,  giving  a  record  of  the 
sixty-minute  trains  of  the  Atlantic  City 
Railroad  run  last  summer.  There  is  an 
excellent  half-tone  of  the  engine  that  did 
the  work,  of  two  of  the  trains  and  a  vari- 
ety of  others,  all  produced  in  admirable 
style.  The  article  written  by  Angus  Sin- 
clair describing  a  ride  on  the  engine  of  the 
fastest  train  in  the  world,  arid  published 
in  Locomotive  Engineering  last  August, 
is  reproduced  entire,  also  several  other 
articles  that  appeared  in  home  and  foreign 
journals.  .A.  copy  of  the  train  dispatcher's 
sheet,  showing  exact  running  time  of  train 
is  published,  to  which  is  added  a  state- 
ment showing  number  of  cars  in  train, 
number  of  passengers  carried  and  average 
number  of  miles  per  hour  for  each  trip. 
That  information  will  be  valuable  to  the 
many  people  who  interc-t  themselves  in 
the  speed  of  railroad  trains.  We  believe 
that  those  interested  might  obtain  a  copy 
of  the  pamphlet  on  application  to  the 
General  Passenger  Department.  Reading 
Terminal,   Philadelphia. 


Some  Steam  Rudiments. 

A  good  thing  for  the  student  in  steam 
to  get  well  incorporated  in  his  mind  is  the 
fact  that  a  pound  weight  of  steam  does 
not  represent  a  pound  pressure.  If  a 
pound  of  water  is  placed  in  a  boiler  and 
heat  is  applied  until  the  water  is  turned 
into  steam,  that  is,  evaporated,  there  will 
be  a  weight  of  steam  in  the  boiler  equal 
to  that  of  the  water  that  was  placed  in 
the  boiler,  of  one  pound.  The  pressure 
will  depend  on  the  amount  of  heat  that 
has  been  absorbed  by  the  water;  if  the 
temperature  of  this  pound  of  steam  is 
215.4  degrees  Fah.,  the  pressure  will  be 
one  pound  above  the  atmosphere,  which 
will  correspond  to  the  pressure  shown  on 
the  gage.  At  all  other  temperatures  above 
this  the  pressure  will  be  greater,  for  the 
reason  that  since  the  pressure  is  due  to 
the  temperature  any  increase  in  one 
causes  an  increase  in  the  other. 

Another  point  to  bear  in  mind  is  the  dif- 
ference in  the  terms  heat  and  tempera- 
ture, as  they  are  too  often  taken  to  be 
synonymous  by  the  beginner  in  the  study 
of  steam.  Temperature  is  measured  in 
degrees,  and  heat  is  measured  in  units. 
The  heat,  or  thermal  unit,  is  the  quantity 
of  heat  required  to  raise  the  temperature 
of  one  pound  of  water  one  degree,  and 
the  total  heat  of  steam  increases  with  the 
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teir.peraUire  at  the  rate  of  0.305  of  a  heat 
unit  for  each  degree  of  temperature  the 
steam  is  raised  above  21J  degrees  Fah., 
which  is  the  temperature  at  which  water 
is  evaporated  at  atmospheric  pressure,  at 
sea  level. 

The  total  heat  of  our  oiif  imuiul  of 
steam  at  212  degrees  Fah.,  is  1146.6  units, 
which  is  the  total  heat  of  evaporation 
above  32  degrees  Fah.  The  total  heat  at 
temperature  T  equals  1 146.6  +  [0.305  X 
(7"  —  212°)],  and  for  any  other  pressure, 
say  150  pounds  by  gage,  for  which  the 
temperature  is  365.7  degrees  Fall.,  the 
total  heat  is  equal  to  1 146.6  +  [0.305  X 
(3657  —  212°)]  equals  1146.6  +  0.305  X 
153.7  ==  1146.6  +  46.88  =  1193.48  thermal 
units.  Thus  in  raising  the  pressure  of  the 
pound  of  water  from  one  pound  to  150 
pounds,  we  have  raised  the  temperature 
365.7  —  212  =  153.7°,  3nd  to  do  this  have 
only  put  in  1193.48  —  1146.6  =  46.88  heat 
units. 


Traveling  in  Sewers. 

There  is  a  certain  class  of  people  who 
have  a  morbid  pleasure  in  going  into 
ghastly  places,  and  they  seem  to  find  en- 
joyment from  visiting  scenes  that  are  re- 
volting to  ordinary  humanity.  The  last 
subterranean  passage-way  that  might  be 
expected  to  attract  travelers  is  the  inside 
of  sewers,  yet  going  through  the  sewers  of 
Paris  has  become  an  ordeal  which  attracts 
many  visitors  to  the  French  capital. 

The  main  sewers  of  Paris  are  periodi- 
cally cleared  by  means  of  scrapers  carried 
on  cars  or  boats.  These  conveyances  are 
also  used  for  conveying  visitors  through 
the  larger  sewers  under  the  Rue  de  Rivoli 
and  the  Boulevards  de  Sebastopol  and  de 
Malesherbes.  These  expeditions  take 
place  fourteen  times  a  year,  in  spring  and 
autumn,  and  about  8.400  visitors  are  ad- 
mitted yearly.  Until  1894  these  cars  and 
boats  were  drawn  by  men,  but  the  labor 
and  expense  were  found  to  be  so  exces- 
sive that  now  tlie  traction  is  entirely  done 
by  electric  motors,  taking  current  from 
accumulator  batteries  on  the  boats  or 
cars. 

These  main  sewers  are  in  section  very 
similar  to  an  ordinary  tunnel;  but  in  the 
floor  is  formed  the  rectangular  channel  for 
the  sewage,  while  round  the  roof  are  fixed 
the  water  and  compressed  air  mains,  the 
telegraph  and  telephone  wires,  etc. 

The  sewer  under  the  Boulevard  des 
Malesherbes  is  the  largest.  It  is  18  feet 
4^  inches  wide,  10  feet  high  from  floor  to 
roof,  and  the  sewage  channel  in  the  floor 
is  3  feet  s;4  inches  deep  and  9  feet  10 
inches  wide.  Boats  are  used  in  this  chan- 
nel. The  other  sewers  are  smaller,  the 
channels  in  them  being  only  3  feet  11 
inches  wide,  and  from  3  feet  11  inches  to 
5  feet  7  inches  deep.  In  these,  cars  are 
run,  the  flanged  wheels  of  the  cars  run- 
ning on  the  edges  of  the  channel,  which 
are  protected  by  angle-bars  and  form  the 
rails.  The  approximate  weight  of  a  train 
of  five  cars,  with  100  passengers  on  board. 


is  about  7  tons  12  cwt.,  and  this  travels  at 
the  rate  of  about  3)4  miles  per  hour.  The 
accunnilalor  battery  consists  of  28  ele- 
ments, and  weighs  14  cwt.,  and  its  ca- 
pacity is  100  ampere-hours,  with  a  mean 
discharge  of  25  amperes  at  50  or  60  volts. 
The  motor,  which  is  series-wound,  de- 
velops 2  horse-power,  and  runs  at  1,600 
revolutions  per  minute,  this  speed  being 
reduced  to  80  by  means  of  a  pinion  and 
wheel  and  chain  gearing  to  the  driving 
axle,  the  wlieels  being  is>4  inches  in 
diameter  on  the  tread. 

The  boats  are  towed  by  means  of  a 
chain  sunk  in  the  sewage  channel,  which 
is  brought  to  the  surface  and  passes 
round  a  pulley  driven  by  means  of  a 
double-reduction  gear  from  the  motor. 
The  chain,  by  means  of  guide  pulleys, 
makes  three-quarters  of  a  turn  round  the 
driving  pulley,  this  pulley  being  a  mag 
nctic   one.    magnetized   by   means   of   two 


foolpalhs,  or  by  oil  lamps  on  the  boats. 
Americans  who  seem  to  have  particu- 
larly strong  objections  to  traveling  under- 
ground in  ordinary  tunnels,  are  more 
given  than  any  other  nation  to  traveling 
through  the  tunnels  of  Paris.  The  ex- 
perience is  simply  disgusting,  but  it  seems 
to  be  enjoyed  by  people  with  an  abnormal 
taste  for  novelty. 


The  First  Cars  Heated  by    Hot   Water 
and  Steam. 

In  the  year  1865  VVm.  C.  Baker  com- 
menced erecting  and  putting  into  practi- 
cal service  in  the  cars  of  the  then  New 
York  &  New  Haven  Railroad  Company. 
his  non-freezing  hot  water  car  heater,  the 
same  as  is  now  so  much  used  in  first-class 
passenger  cars.  The  first  heater  was  put 
in  the  director's  car  of  the  company,  run- 
ning  daily  between    New   York   city   and 


FIG.    6.      RE.\DY    FOR    THE    WHEELS. 


coils,  one  on  each  side  of  it  on  the  axle. 
Each  passenger  train  consists  of  six  boats, 
in  the  first  of  which  is  carried  the  accumu- 
lator battery  and  a  towing  apparatus: 
while  in  the  last  boat,  which  is  smaller, 
there  is  another  towing  apparatus.  The 
battery  consists  of  sixty  elements,  giving 
an  output  of  60  amperes  for  2j4  hours,  at 
from  98  to  125  volts;  it  is  divided  into  two 
parts,  which  can  be  connected  in  series  or 
parallel  as  required.  The  motors  run  at 
580  revolutions  per  minute;  but  this  speed 
is  reduced  by  means  of  the  gearing  so 
that  the  boats  travel  at  about  zl4  miles 
per  hour.  The  power  required  for  this  is 
from  about  2  to  sVi  horse-power,  accord- 
ing as  the  boats  are  traveling  with  or 
against  the  current. 

The  total  length  of  sewers  open  in  this 
way  to  the  public  is  about  two  miles,  and 
they  are  lighted  partly  by  lamps  on  the 


New  Haven.  Conn.  The  heater  was  soon 
adopted  by  the  through  lines  from  New- 
York  to  Boston,  via  Springfield. 

The  plan  of  heating  cars  by  steam  from 
the  locomotive.  Mr.  Baker  inaugurated  on 
the  New  York  Elevated  Railroad  in  the 
year  1878,  as  shown  by  the  printed  invi- 
tations sent  to  all  the  prominent  men  in- 
terested in  the  success  of  this,  then,  ap- 
parently chimerical  scheme.  Copy  of  the 
invitation  follows : 

"New  Y'ork,  March  22,  1878. 

"De.\r  Sir — You  are  respectfully  invited 
to  inspect  a  new  arrangement  for  heating 
a  train  of  cars  by  steam  from  the  locomo- 
tive, now  on  the  New  York  Elevated  Rail- 
road. 

"For  this  purpose  the  management  have 
kindly  tendered  a  train  for  a  special  trip 
over  the  road.     It  will  leave  South  Ferry 
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station  at  11:30  o'clock  A.  M.  next  Mon- 
day, the  25th  inst.     Yours  truly, 

"Wm.  C.  Baker,  Inventor." 

The  plan  was  popularly  ridiculed  at  the 
time,  but  after  many  rebuffs  and  discour- 
agements, the  inventor  made  the  success 
that  is  now  fully  evidenced  on  the  four 
lines  in  New  York,  as  well  as  on  other 
elevated  roads  outside  of  this  city. 

The  first  700  elevated  cars  in  New  York 
city  were  e(|uipped  by  Mr.  Baker  person- 
ally. This  plan  is  simply  to  have  live 
steam  conducted  through  hose  coupled  to- 
gether between  the  ends  of  the  cars  of  the 
train,  and  through  straight  pipes,  or  loops, 
under  the  car  seats.  The  size  pipe  usually 
used  is  1%  inches.  A  three-way  cock  at 
the  rear  end  of  the  car  relieves  the  water 
of  the  condensed  steam :  but,  in  practice, 
it  is  generally  found  that  the  so  far  un- 
avoidable leakage  at  the  couplings  con- 
necting   tlie    steam    from    one    car    to    tlie 


tem  of  heatmg  from  a  stationary  source. 
This  plan  was  a  4-inch  wrought-iron  pipe, 
run  in  a  recess  near  the  front  edge  of  the 
long  seat,  each  side  ot  the  car.  This  pipe 
was  packed  with  sand,  with  space  left  for 
the  introduction  of  a  hot  slug  at  one  end, 
which  was  changed  each  trip  at  the  ter- 
minal station,  where  there  was  a  special 
furnace  for  heating  the  slugs.  This  was 
used  on  most  of  the  cars  of  the  Second 
and  Third  Avenue  lines  of  New  York 
city  for  several  seasons.  It  was  also 
adopted  on  the  street  cars  in  Providence, 
R.  I.  It  was  an  efficient  heater,  but  its 
disadvantages  are  apparent. 

Many  street  cars  are  now  being  heated 
by  the  Baker  heater  in  a  modified  form, 
the  heater  proper  being  placed  in  the  ves- 
tibule or  motornian's  room,  or  underneath 
the  car. 

.A  patent  has  been  issued  Mr.  Baker  for 
the  storage  of  heat  from  a  hot- water  tank 


In  investigating  the  range  of  accuracy 
of  the  new  lead  screw  on  their  lathe  used 
for  tap  work,  it  was  found  that  an  error 
of  0.012  inch  in  36  inches  was  present  in 
all  taps  turned  out;  to  correct  this  screw, 
a  device  was  gotten  up  that  would  ad- 
vance or  retard  the  carriage  just  that 
amount  and  would  therefore  cut  a  screw 
of  a  constant  pitch.  The  corrective  fac- 
tor consists  of  a  rod  about  l'/^  inches  in 
diameter,  extending  the  whole  length  of 
the  lathe  on  the  operating  side,  with  one 
end  supported  by  a  bracket,  and  the  whole 
pas^^ing  through  a  support  bolted  under 
the  ai)ron.  This  rod  has  a  scries  of  spiral 
grooves  which  are  cut  of  such  a  pitch  as 
will  rectify  any  error  of  the  lead  screw. 

This  it  does  by  having  engaged  in  one 
of  the  grooves  a  spline  in  the  support  un- 
der the  apron,  this  spline  moving  with  the 
apron  and  carriage,  and  of  course  turn- 
ing the  rod  an  amount  depending  on  the 
movement  of  the  carriage  and  the  pitch  of 
the  holes  formed  by  the  groove.  The  turn- 
ing of  the  rod  is  communicated  to  the  lead 
screw  by  an  arm  on  the  former,  which  in 
turn  actuates  a  lever  having  connection 
witli  a  friction  disk  through  which  the 
lead  screw  passes,  and  the  latter  is  thus 
made  to  cut  a  slightly  greater  or  less  pitch 
than  is  due  to  the  gears  driving  it,  over- 
coming any  error  in  the  lead  screw, 
whctlier  less  or  greater  than  rated  pitch. 

.^n  important  feature  possessed  by  this 
little  scheme,  is  that  of  correcting  the 
shrinkage  of  a  tap  after  hardening,  and 
this  shrinking  habit  of  taps,  by  the  way, 
is  a  greater  cause  of  error  than  that  due 
to  a  freaky  lead  screw,  more  particularly 
if  the  screw  is  short  in  pitch.  It  will  be 
seen  that  a  tap  may  be  cut  just  enough 
long  so  that  shrinkage  may  be  overcome 
to  a  nicety,  and  that  with  proper  mani|)u- 
lation  there  can  be  but  little  error  in 
liitches  of  the  longest  taps.  This  is  the 
lir-t  tool  of  the  kind  we  ever  saw  in  use  in 
a  railroad  shop,  and  from  the  results  we 
witnessed  there  is  no  doubt  about  the 
value  of  it  as  a  corrective  device  for  long 
taps. 


GETTING    WHEELS    UNDER. 


Other,   is   sufficient   to   free   the   condensa- 
tion. 

In  the  fall  of  1881  several  "compo-ite" 
cars  of  the  New  York  Central  &  Hudson 
River  Railroad  were  equipped  with  steam 
heaters  suspended  underneath  the  car,  sup- 
plying steam  to  a  single  4-inch  pipe  run  on 
the  truss  plank,  each  side  within  the  car. 
These  pipes  were  placed  inclining  towards 
the  suspended  boiler,  so  that  the  condensed 
water  was  at  once  reconverted  into  steam 
or  returned  to  the  boiler  to  become  steam 
again.  An  automatic  draft  regulator  con- 
trolled the  fire.  This  system  was  soon 
after  adopted  by  several  other  roads.  The 
Pullman  car  "Western  World,"  an  unusu- 
ally large  car,  running  between  Chicago 
and  New  York,  was  fitted  with  it.  and 
gave  satisfaction. 

For  street  car  heating,  other  than  by  car 
stoves,  Mr.  Baker  first  introduced  a  sys- 


undcr  the  car,  similar  to  that  for  gas.  This 
is  to  supply  heat  to  radiators  inside  tlie 
car.  He  has  also  a  patent  for  supplying 
heat  from  stationary  sources  along  the 
routes  of  cars. 


Correcting  the  Pitch  of  Long  Taps. 

Railroad  shops  in  general  are  thought 
to  be  well  provided  for  in  the  way  of 
screw-cutting  appliances  when  they  have 
a  few  lathes  of  modern  build  having  lead 
screws  that  are  guaranteed  to  cut  a  thread 
within  a  reasonable  limit  of  error  in  pitch. 
Such  tools  are  accurate  enough  for  rail- 
road work  in  a  general  sense,  and  no  one 
can  register  a  "kick"  ;  but  for  threading 
long  staybolt  taps,  a  corrective  appliance 
or  device  has  been  gotten  up  at  the  Brain- 
erd  shops  of  the  Northern  Pacific,  which 
are  under  the  supervision  of  Master  Me- 
chanic Bean. 


We  receive  complaints  frequently  that 
f|uestions  asked  have  not  been  answered 
in  these  columns.  The  reason  of  this 
probably  is  that  the  parties  sending  the 
(luestions  did  not  give  their  name  and  ad- 
dress. Unless  that  is  done  we  drop  com- 
munications into  the  waste  basket.  That 
is  a  hole  that  quietly  swallows  many  a 
letter. 


When  a  report  is  made  public  that  on 
some  divisions  a  double  nozzle  is  more 
economical  than  a  single  one,  and  that 
on  other  divisions  the  single  nozzle  conies 
out  ahead,  it  may  safely  be  concluded 
that  more  investigation  is  necessary  to 
determine  a  matter  that  has  very  great 
influence  on  the  economical  consumption 
of  fuel.  Valuable  information  on  this 
subject  can  be  got  from  reports  made  to 
the  M.  M.  Association. 
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The  Hydraulic  Testing  Machine. 

As  everyone  who  has  dabbled  t(j  any 
extent  in  machinery  department  affairs 
knows,  there  is  more  or  less  of  an  attempt 
to  get  at  facts  by  tlie  crudest  contrivances, 
when  from  any  reason  it  is  impossible  to 
have  appliances  specially  designed  for  the 
work  in  hand.  This  statement  is  true  of 
testing  of  material,  transverse  and  longi- 
tudinally, for  stitTncss  and  ultimate 
strength,  and  also  deflection,  compression 
of   springs,  etc. 

The  hydraulic  wheel  press  is  a  familiar 
example  of  the  use  of  a  tool  never  in- 
tended for  such  purposes  as  those  cited, 
but  it  is  an  old  standby  in  the  measure- 
ment of  heavy  stresses,  and  probably  as 
unsatisfactory  in  results  as  any  that  could 
be  resorted  to,  if,  as  is  generally  the  case 
with  those  machines,  the  packing  is  of  the 
cup-leather  kind.  This  packing  has  the 
merit  of  making  a  tight  contact  around 
the  plunger,  from  the  fact  that  it  is 
U-shape  in  section,  and  is  let  into  a 
groove  in  the  cylinder  bore,  so  that  the 
inner  diameter  of  the  cup-leather  is  prac- 
tically the  diameter  of  the  plunger. 

.■\ny  pressure  passing  the  plunger  is 
therefore  stopped  at  the  packing,  with  the 
effect  of  forcing  the  same  against  the  wall 
of  the  groove  and  also  against  the  plun- 
ger. Tlie  intensity  of  this  pressure  of 
course  measures  the  frictional  resistance 
of  the  plunger,  and  takes  from  it  a  cer- 
tain ui^eful  effect  in  its  delivery  of  the 
force  actuating  it.  This  frictional  resist- 
ance may  be  determined  theoretically  for 
any  pressure  P  on  the  plunger,  by  multi- 
plying it  by  a  coefficient  C,  which  it  is  evi- 
dent must  depend  on  the  character  of  the 
surfaces  in  contact,  and  also  the  manner 
of  loading  the  plunger,  so  that  the  amount 
of  the  friction  may  be  expressed  F  ^=  C  P. 

Engineering  of  June  15,  1888,  describes 
some  experiments  on  the  friction  of  hy- 
draulic jacks,  from  3%  to  13-^  inches 
diameter,  fitted  with  cup-leather  packing. 
The  friction  loss  varied  from  5  per  cent, 
to  18.8  per  cent.,  according  to  the  condi- 
tion of  loading  on  the  plunger.  With 
hemp  packing,  a  plunger  14  inches  in 
diameter  showed  a  friction  loss  of  from 
11.48  to  3.4  per  cent,  with  a  central  load, 
and  from  15  to  7.6  per  cent,  with  eccentric 
loads,  the  percentage  of  loss  decreasing  in 
each  case  with  the  increase  of  load.  These 
experiments  were  made  by  J.  E.  Tuit.  and 
are  valuable  in  the  one  showing  of  the 
behavior  of  hemp  packing  under  heavy 
pressures.  A  decrease  in  the  friction  with 
increase  in  pressure  is  certainly  the  op- 
posite of  results  obtained  with  the  cup- 
leather  packing,  the  tendency  of  which  is 
to  remain  constant  for  all  pressures,  or  at 
least  to  increase,  as  far  as  knowledge  of 
it  so  far  has  become  public  property. 

With  these  facts  before  us.  it  is  well  to 
know  something  about  the  coefficient  of 
friction  of  the  packing  before  results  are 
tabulated  for  future  guidance.  This  is 
particularly  true  of  tests  of  the  strengtii 
of  car  and  truck  bolsters,  in  each  of  which 
cases  we  have  figured,  and  have  also  made 


an  attempt  to  verify  calculated  strength 
of  springs  by  the  means  of  a  hydraulic 
machine  designed  for  the  purpose  of  do- 
ing this  work.  The  data  obtained  was  in 
every  instance  far  short  of  the  calculated 
figures,  and  indicated  a  coefficient  of  fric- 
tion of  not  less  than  15  per  cent,  m 
most  of  the  ca.ses  followed  up.  Whether 
this  friction  was  constant  for  all  pres- 
sures we  had  reason  to  doubt,  but  there 
is  no  question  that  if  the  gage  measuring 
the  pressures  could  have  been  calibrated 
and  graduated  by  a  comparison  with  a 
machine  known  to  be  correct,  that  the  re- 
sults obtained  would  have  been  every- 
thing desired,  even  in  testing  material  for 
tensile  strength;  this  should  be  done  in 
the  interest  of  accuracy,  and  if  properly 
done  will  place  the  hydraulic  testing  ma- 
chine in  the  front  rank  for  testing  ma- 
terials, from  which  it  is  now  barred  by 
the  want  of  accurate  knowledge  of  the 
friction  loss  in  packing. 


Kxplanations  are  hardly  convincing, 
when  a  journal  will  run  cool  with  the 
lightest  lubricating  oil,  and  on  the  con- 
trary run  hot  in  spite  of  the  best  bodied 
lubricant.  The  condition  of  the  surfaces 
in  contact  are  supposed  to  exercise  the 
greatest  influence  in  lowering  the  friction 
coefficient,  and  this  theory,  too,  is  some- 
times shaken  when  a  carefully  scraped 
valve  and  scat  will  cut ;  while  the  same 
surfaces,  raw  from  a  file,  will  not  evince 
any  disposition  to  interlock  the  high  points 
we  know  to  cover  both  faces.  The  same 
can  be  said  of  the  crank-pin  bearing  that 
gets  a  dose  of  emery. 

It  .seems  paradoxical  to  introduce  an 
abrasive  in  order  to  lower  the  coefficient 
of  friction,  but  that  is  the  effect  emery  has 
on  a  journal,  as  many  of  our  readers  have 
no  doubt  demonstrated  to  their  own  satis- 
faction on  a  badly  grooved  brass.  The 
theory  of  this  action  is,  that  emery  will 
cut   grooves   in   the   surface   of   the  bear- 


FIG.    8.      KE.^DY    FOR   .\TT.\CH.MENTS. 


Hot  Journal  Bearings. 

There  is  perhaps  as  much  mystery  con- 
nected with  the  vagaries  of  a  journal  and 
bearing  as  in  any  other  matter  connected 
with  mechanics.  Reasons  for  the  favorable 
performance  of  a  brass  are  all  plausible 
enough  until  the  thing  gets  hot,  and  then 
explanations  fall  short  of  giving  satisfac- 
tion. Car  brasses  have  been  tested  with 
gradually  increasing  loads  up  to  4,500 
pounds  per  square  inch,  with  only  22  per 
cent,  of  the  tests  developing  a  tangible 
case  of  hot  box.  These  same  bearings  ran 
cool  on  another  occasion  with  a  pressure 
per  unit  of  area  much  higher  than  when 
they  showed  overheating,  as  if  to  further 
befog  the  expert.  The  same  performance 
has  been  noted  in  driving  boxes,  which 
have  run  cool  for  months,  and  without 
warning  begin  to  run  warm  with  no  ap- 
parent cause.  The  same  thing  is  seen  in 
crank  pins. 


ings  (and  theory  is  not  at  fault  here), 
these  grooves  forming  channels  for  oil  to 
flow  more  uniformly  over  the  journal, 
than  was  possible  with  a  lesser  number  of 
grooves.  These  are  some  of  the  points 
that  make  the  hot-box  question  not  easy 
of  solution,  and  cause  a  great  deal  of  spec- 
ulation in  cases  that  have  the  appearance 
of  simplicity. 


Work  has  been  commenced  on  the  bor- 
ing of  the  Simplon  tunnel  under  the  Alps. 
The  power  for  operating  the  boring  ma- 
chines will  be  obtained  from  the  River 
Rhone.  When  finished  this  will  be  one 
pf  the  greatest  tunnels  in  the  world. 


The  telephone  and  telegraph  cables  in 
St.  Louis  have  been  rendered  inoperative 
several  times  lately  through  rats  gnawing 
through  the  insulating  covering. 
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Curiosities  of  Piece  Work. 

Piece  work  in  manufacturing  has  its 
good  and  its  bad  points,  but  it  has  come 
to  stay  like  piece  work  in  train  service. 
The  trend  of  industrial  pohcy  is  to  pay 
for  work  done,  not  for  time  spent  in  a 
shop  or  on  the  road.  The  first  introduc- 
tion of  piece  work  into  a  shop  always 
brings  amazing  surprises  about  the  ca- 
pacity of  men.  Everybody  who  has  ever 
had  charge  of  workmen  has  made  the  ac- 
quaintance of  the  rusher — the  lightning 
mechanic.  He  is  always  on  the  jump  and 
inspires  an  air  of  activity  around  him.  but 
that  is  only  while  he  is  working  by  the 
day.  When  he  is  called  upon  to  produce 
results  as  a  basis  of  compensation  he  is 
the  lowest  paid  man  in  the  shop. 


other  man  in  the  shop.     That  teaches  you 
a  lesson  not  to  judge  by  appearances. 

The  first  maker  of  railway  appliances 
that  we  know  of  to  introduce  a  piece 
work  system  was  John  Stephenson,  car 
builder  of  New  York,  and  it  was  done 
before  car  work  proper  was  in  demand. 
There  was  something  of  a  boom  in  the 
demand  for  stage  coaches  and  the 
Stephenson  works  were  sorely  pushed  to 
meet  orders.  The  controlling  department 
of  the  Stephenson  establishment  at  that 
time  was  the  sash  room,  which  was  small 
and  was  always  behind,  although  two 
men  and  a  boy  were  working  nearly  night 
and  day  to  supply  the  demand  of  the  other 
departments.  It  was  inconvenient  to  find 
a   room   where   more   men   could   bo   em- 


A  Novel  Car  Frame. 

A  patent  lias  been  taken  out  for  a  double 
hopper  bottom  gondola  car,  which  is- 
framed  on  the  old  familiar  lines  of  plates, 
sills  and  side  stakes,  with  twin  hoppers 
below.  There  are  some  entirely  new 
fancies  worked  out  to  give  strength  to  the 
framing  (always  weak  in  this  type  of  car). 
by  putting  sheet  metal  on  the  side  of  the 
frame  as  a  stiflfener.  The  difficulty  of  truss- 
ing such  a  car  is  well  known,  since  the 
central  portion  is  taken  up  by  hoppers.  In 
this  case  the  simplest  form  of  a  truss  is 
used,  consisting  of  two  diagonal  braces 
and  a  tie-rod.  The  feet  of  the  braces  rest 
on  the  body  bol-ters.  and  the  tops  of  same 
abut  just  above  the  coal  sides,  from  which 
point  the  tie-rod  passes  down  between  the- 


FIG.    g.      READY   FOR   THE   I'.MNT    SHOP. 


Another  man  who  e  performance  brings 
surprises  under  the  piece  work  test  is  the 
quiet  apathetic  workman  who  plods  along 
and  never  seems  to  be  doing  his  best. 
During  the  day  work  period,  you  fume 
and  make  mental  complaints  about  that 
man  becau.se  you  cannot  instill  some  ac- 
tivity into  his  movements ;  but  you  can- 
not say  that  he  is  idling  or  wasting  his 
time,  and  so  you  just  tolerate  him  and 
think  you  deserve  special  credit  from  on 
high  for  not  discharging  him.  But  when 
the  piece  work  system  was  inaugurated 
you  found  that  the  slow  man  kept  on  in 
his  slow  ways — did  not  make  a  move- 
ment faster  than  usual,  but  to  your  as- 
tonishment, at  the  end  of  the  week,  you 
found  that  he  had  earned  more  than  any 


ployed  on  this  work,  and  Stephenson  de- 
cided to  try  piece  work ;  and  after  cal- 
culating what  each  sash  was  costing  him, 
intimated  to  the  men  in  charge  of  the 
sash  room  that  all  work  in  future  would 
be  paid  on  a  piece  work  basis.  The  new 
system  had  no  sooner  gone  into  operation 
than  the  man  in  charge  discharged  his 
assistant,  and  with  the  help  of  the  boy 
made  all  the  sashes  required  without 
working  overtime.  That  man  was  prob- 
ably an  arch  enemy  of  labor  interests,  for 
his  performance  immediately  led  to  the 
introduction  of  piece  work  into  every  de- 
partment of  the  works. 


hoppers  at  the  center  of  the  car.  This 
construction  supports  the  major  part  of 
the  load  coming  between  the  bolsters,  by 
means  of  the  truss,  which  makes  a  good 
stiffener  in  absence  of  truss  rods,  and  it  is 
open  to  question  whether  the  latter  method 
is  as  good  as  this. 


Our  "Book  of  Books"  tells  you  where 
good  reading  can  be  found. 


There  is  a  growing  .igitation  in  Great 
Britain  in  favor  of  legislation  to  compel 
railway  companies  to  adopt  automatic 
couplers  that  can  be  operated  witliout  re- 
(|uiring  the  train  men  to  go  between  the 
cars.  With  the  side  buffers  almost  univer- 
.srlly  used  in  Europe  the  automatic^ 
coupler  presents  even  greater  difficulties 
than  it  did  on  this  continent,  and  the- 
dangers  of  coupling  are  greater. 
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PERSONAL. 

Mr,  Cliarlcs  Treble  has  been  appointed 
foreman  of  the  locomotive  and  car  de- 
partment of  tlic  Dayton  &  Union  at  Day- 
ten,  O. 

Mr.  F.  B.  Lincoln  has  been  appointed 
superintendent  of  the  Tioga  division  of 
the  Erie  at  Ehnira,  N.  Y.,  vice  Mr.  E.  E. 
Loomis. 

Mr.  F.  O.  Miller  has  been  appointed 
engine  dispatcher  of  the  Cincinnati,  Ham- 
ilton &  Dayton,  with  headquarters  at 
Cincinnati,  O. 

Mr.  N.  E.  Sprowl  has  been  appointed 
master  mechanic  of  the  Central  Railroad 
of  New  Jersey,  with  headquarters  at 
Elizabethport,   N.  J. 

Mr.  O.  O.  Winter  has  been  appointed 
general  manager  of  the  Brainerd  ,& 
Northern  Minnesota,  with  ofifice  at  Brain- 
erd, Minn.,  succeeding  Mr.  E.  H.  Hoar. 

Mr.  L.  L.  Dawson,  master  mechanic  of 
the  Illinois  Central,  at  Mempliis,  Tenn., 
has  been  transferred  to  McComb  City, 
Miss.,  succeeding  Mr.  W.  B.  Baldwin,  de- 
ceased. 

Mr.  W.  H.  Taylor  has  been  appointed 
master  mechanic  of  the  New  York,  Sus- 
quehanna &  Western,  with  office  at 
Stroudsburg,  Pa.,  vice  W.  C.  Ennis,  re- 
signed. 

Mr.  A.  F.  Seltzer  has  been  appointed 
master  mechanic  of  the  Ferrocarril 
Michoacan  y  Pacifico,  with  headquarters 
at  Zitacuaro,  Mexico,  vice  Mr.  E.  W. 
Knapp,  resigned. 

Mr.  F.  O.  Melcher,  chief  engineer  of 
the  Fitchburg  Railroad,  has  been  ap- 
pointed superintendent  of  the  Fitchburg 
division  of  that  road,  with  headquarters 
at  Boston,  Mass. 

Mr.  R.  M.  Boldridge  has  been  ap- 
pointed master  mechanic  of  the  Southern 
Railway  in  Kentucky,  with  headquarters 
ai  Louisville,  Ky.,  in  place  of  Mr.  J.  B. 
Gannon,  transferred. 

Mr.  J.  F.  Bowden  has  been  appointed 
general  foreman  of  the  Trinidad  shops  of 
the  Baltimore  &  Ohio,  near  Washington. 
D.  C,  succeeding  Mr.  J.  E.  Hobbs,  trans- 
ferred to  other  duties. 

Mr.  N.  E.  Clucas,  for  several  years 
foreman  of  the  Atchison,  Topeka  &  Santa 
Fe  at  Pueblo,  Col.,  has  been  appointed 
master  mechanic  at  La  Junta.  Col.,  vice 
Mr.  John  Forster,  resigned. 

Mr.  H.  A.  Ford  has  been  appointed 
trainmaster  of  the  Kansas  City.  Memphis 
&  Birmingham  at  Amory,  Miss.  He  was 
formerly  superintendent  of  the  South 
Florida  division  of  the  Plant  System. 

The  headquarters  of  Mr.  Hugh  Spen- 
cer, superintendent  of  the  St.  Paul  & 
Sioux  City  division  of  the  Chicago,  St. 
Paul,  Minneapolis  &  Omaha,  has  been  re- 
moved from  Mankato  to  St.  James,  Minn. 

Mr.  J.  T.  Stafford  has  been  advanced 
from  the  position  of  general  foreman  of 
locomotive  repairs  of  the  St.  Louis,  Iron 


Mountain  &  Southern,  at  Baring  Cross, 
Ark.,  to  that  of  assistant  master  mechanic. 

Mr.  W.  O.  Templeton,  formerly  round- 
house foreman  at  Perry,  Iowa,  with  the 
Chicago,  Milwaukee  &.  St.  Paul  Railroad, 
has  accepted  a  similar  position  with  the 
Baltimore  &  Ohio  Railroad  at  Pittsburgh, 
Pa. 

Jacob  H.  La  Rue,  the  oldest  engineer  in 
the  employ  of  the  Cincinnati,  Hamilton  & 
Dayton,  died  suddenly  of  heart  paralysis 
one  day  last  month,  as  he  was  preparing 
to  take  out  his  engine  with  a  passenger 
train. 

Mr.  J.  H.  Manning,  master  mechanic  of 
the  Omaha  shops  of  the  Union  Pacific, 
has  been  transferred  to  the  Wyoming 
division,  with  office  at  Cheyenne,  Wyo., 
vice  Mr.  T.  A.  Davies,  transferred  to 
other  duties. 

We  are  dependent  to  a  great  extent 
upon  our  friends  sending  us  notifications 
ol  official  appointments,  and  we  would 
like  very  much  to  have  them  notify  us  of 
any  changes  that  take  place  in  mechanical 
departments. 

We  have  several  good  master  me- 
chanics on  our  list  who  are  open  to  en- 
gagements. The  names  of  none  but  good 
ones  are  kept  on  our  list.  If  you  need 
an  efficient  man  for  any  of  these  positions 
le:  us  know. 

Mr.  Clinton  B.  Conger,  for  many  years 
road  foreman  of  engines  on  the  Chicago 
&  West  Michigan,  has  resigned  to  be- 
come associate  editor  of  Locomotive  En- 
gineering, with  headquarters  at  95  Lib- 
erty street.  New  York. 

Mr.  P.  J.  Harrigan,  general  foreman 
of  the  Connellsville  shops  of  the  Balti- 
more &  Ohio,  has  been  promoted  to  the 
position  of  master  mechanic  of  the  middle 
division,  with  office  at  Cumberland,  Md., 
vice  Mr.  D.  C.  Courtney,  resigned. 

Mr.  M.  K.  Barnum,  master  mechanic  of 
the  Union  Pacific  shops  at  North  Platte, 
Neb.,  has  been  transferred  to  the  Ne- 
braska division,  with  headquarters  at 
Omalia,  succeeding  ^Ir.  J.  H.  Manning, 
transferred  to  the  Wyoming  division. 

Mr.  Wiilard  A.  Smith,  of  Chicago,  who 
was  chief  of  the  transportation  depart- 
ment at  Columbian  Exposition,  has  been 
appointed  to  hold  a  similar  position  m 
connection  with  the  United  States  ex- 
hibits at  the  Paris  Exposition  of  1900. 

The  business  men  of  Baltimore  dis- 
played their  high  esteem  for  Mr.  Wm.  M. 
Greene.  lately  appointed  vice-president  of 
the  Baltimore  &  Ohio  Southwestern,  by 
tendering  him  a  farewell  dinner  on  No- 
vember 25th,  and  presenting  him  with  a 
handsome  silver  loving  cup. 

Mr.  C.  L.  Mayne,  general  superin- 
tendent of  the  Fitchburg.  has  resigned. 
He  went  with  the  Fitchburg  in  January. 
1892,  as  superintendent,  after  which  he 
was  made  assistant  general  superin- 
tendent, and  was  appointed  general  super- 
intendent in  September,  1897. 


Mr.  E.  E.  Loomis,  superintendent  of 
the  Tioga  division  of  the  Erie  Railroad, 
has  been  appointed  general  superintendent 
of  the  New  York,  Susquehanna  &  West- 
ern and  Wilkcsbarre  &  Eastern,  succeeding 
Mr.  C.  D.  McKelvcy,  resigned ;  head- 
quarters at  Jersey  City,  N.  J. 

Mr.  J.  R.  Reniff,  master  car  builder  of 
the  Lake  Shore  &  Michigan  Southern  at 
Norwalk,  Ohio,  has  resigned,  and  the  car 
sl-.ops  at  that  place  will  be  closed.  Master 
Car  Builder  G.  N.  Dow,  at  Cleveland,  has 
had  his  jurisdiction  extended  over  the 
territory  heretofore  looked  after  by  Mr. 
Reniff. 

The  jurisdiction  of  Mr.  J.  H.  Sullivan, 
superintendent  of  the  Kansas  City,  Mem- 
phis &  Birmingham  Railway,  has  been  ex- 
tended to  cover  the  Ozark  and  Arkansas 
divisions  of  the  Kansas  City,  Fort  Scott 
&  Memphis  Railway,  succeeding  Mr.  R. 
R.  Hammond,  division  superintendent, 
promoted. 

The  following  changes  have  been  made 
or,  the  Wabash :  Mr.  George  W.  Mudd, 
master  mechanic  at  Springfield,  111.,  has 
been  transferred  to  Moberly,  Mo.,  vice 
Mr.  George  S.  McKee,  transferred  to 
Fort  Wayne,  Ind.,  to  succeed  Mr.  C.  H. 
Doebler,  who  is  made  master  mechanic  at 
Springfield. 

Mr.  Joseph  Dugan,  who  resigned  as  lo- 
comotive engineer  of  the  Pan  Handle 
road  to  enter  the  navy  when  war  broke 
out,  has  been  honorably  discharged  and 
has  gone  to  work  on  the  Cleveland  & 
Marietta  Railroad.  He  acted  as  engineer 
on  the  United  States  steamer  "Chicago" 
and  made  a  good  record. 

Mr.  Mord  Roberts,  master  mechanic  of 
the  Arkansas  division  of  the  St.  Louis, 
Iron  Mountain  &  Southern  at  Little  Rock. 
Ark.,  has  had  his  jurisdiction  extended 
over  the  Missouri  division,  with  head- 
quarters at  De  Soto,  Mo.,  owing  to  the 
resignation  of  Mr.  W.  H.  Harris  as 
master  mechanic  of  the  latter  division. 

Mr.  Harris  Tabor,  the  well-known  me- 
chanical engineer,  and  president  of  the 
Tabor  Manufacturing  Company,  has  just 
returned  from  a  trip  to  Europe  which 
w'as  made  in  tne  interests  of  his  company. 
He  found  the  Tabor  molding  machine 
making  rapid  progress  into  favor,  es- 
pecially among  the  English  engineering 
works.  These  people  are  more  than 
pleased  when  the  machine  turns  out  half 
the  work  it  has  to  do  in  our  foundries. 

The  motive  power  department  of  the 
Baltimore  &  Ohio  Railroad  has  made  the 
following  changes,  effective  December 
I  si:  P.  J.  Harrigan  has  been  appointed 
division  master  mechanic,  middle  division, 
with  headquarters  at  Cumberland,  vice 
Mr.  D.  C.  Courtney,  resigned ;  David 
Witherspoon  has  been  appointed  general 
foreman  at  Connellsville,  Pa.,  vice  Mr.  P. 
J.  Harrigan,  promoted ;  J.  F.  Bowden  has 
been  appointed  general  foreman  at  Trini- 
dad, near  Washington,  vice  J.  E.  Hobbs, 
assigned  to  other  duties. 
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George  G.  Gardner,  traveling  engineer 
for  the  Pittsburgh  Locomotive  WorKs  for 
the  past  eight  years,  died  at  Eldorado, 
Mo.,  Dec.  9th,  at  4  o'clock,  aged  59  years. 
Mr.  Gardner  was  delivering  some  new  en- 
gines to  the  Missouri,  Kansas  &  Texas 
Railroad  at  Parsons,  Kas.,  when  he  took 
sick.  He  was  a  prominent  Brotherhood  of 
Locomotive  Engineers  member,  also  a 
mason  in  good  standing  for  many  years. 
The  funeral  took  place  at  Columbus,  O., 
where  the  deceased  formerly  lived.  He 
was  at  one  time  an  engineer  on  the  Co- 
lumbus. Llocking  Valley  &  Toledo  Rail- 
road, and  was  respected  by  all  who  knew 
him. 

General  Superintendent  William  Gib- 
son, of  the  Ballimorc  &  Ohio,  knows  all 
his  men  and  speaks  to  all  of  them  on  his 
trips  over  the  road,  or  through  the  yards, 
•calling  them  by  name.  These  little  acts 
show  the  true  gentleman  better  than  the 
haughty  and  assumed  dignity  put  on  by 
some  other  officials  on  other  lines,  who 
are  wont  to  swell  up  in  their  vainglorious, 
f?lse  dignity  and  use  their  men  like  slaves. 
The  Baltimore  &  Ohio  employes  are  bet- 
ter men  and  more  faithful  servants  since 
Mr.  Gibson  took  charge  and  they  all  re- 
spect him  more  for  his  gentlemanly  man- 
ners. At  the  same  time  they  have  learned 
to  know  that  the  rules  must  be  strictly 
obeyed,  and  that  no  negligence  or  care- 
lessness will  be  tolerated  for  an  instant.— 
Pittsburgh  Post. 

On  December  ist  the  office  of  super- 
intendent of  the  Kansas  City,  Fort  Scott 
&  Memphis  Railway  was  abolished,  and 
that  of  general  superintendent  created  in- 
stead. Mr.  R.  R.  Hammond,  division 
superintendent  of  the  Ozark  and  Arkan- 
sas divisions,  was  appointed  general  su- 
perintendent by  the  president,  Mr.  Ed- 
ward S.  Washburn.  The  general  super- 
intendent will  have  charge  of  the  oper- 
ating department,  maintenance  of  way, 
bridges,  buildings,  etc.,  from  Kansas  City 
to  Birmingham.  This  promotion,  a  most 
deserving  one,  is  the  reward  of  patient, 
p?instaking  meritorious  service  and  a 
liigh  personal  character.  Advancing 
through  the  gradations  of  telegraph 
operator,  dispatcher,  and  division  super- 
intendent, a  close  student  of  detail,  Mr. 
Hammond  is  eminently  qualified  to  fill 
this  responsible  position. 

The  question  is  not  new,  "Oh,  what  is 
fame?"  In  the  report  of  a  railroad  club, 
our  friend  Mr.  S.  M.  Vauclain,  whose 
location  the  world  needs  not  to  know,  was 
described  of  the  Baltimore  Locomotive 
Works.  There  is  some  Latin  phrase  that 
does  the  subject  justice,  but  we  cannot 
think  of  it  with  the  shadow  of  the  great 
fire  upon  our  memory. 

Mr.  Howard  Curry  has  been  appointed 
Toad  foreman  of  engines  on  the  Northern 
Pacific,  with  jurisdiction  on  lines  east  of 
Livingston.  A  long  career  of  usefulness 
on  this  road  has  been  rewarded  with  this 


evidence  of  confidence  by  the  manage- 
ment, and  those  who  know  the  appointee 
have  no  fear  that  the  best  interests  of  the 
road  will  not  be  well  served. 

We  understand  that  the  chief  office  of 
the  Delaware,  Lackawanna  &  Western, 
which  from  the  inception  of  the  road  has 
been  at  Scranlon,  is  to  be  moved  to  New 
York,  and  that  Mr.  Ilalstead.  the  general 
manager,  will  remove  to  the  city  named. 
We  sympathize  with  Mr.  Halstead  in  the 
necessity  for  changing  from  a  rural  center 
to  a  great  metropolis  and  crowded  rail- 
road entrepot;  but  we  understand  that  he 
views  the  change  with  entire  complacency. 

Since  we  last  went  to  press,  the  news 
has  come  to  us  of  the  death,  in  England, 
of  Joshua  Rose,  who  was  once  well  known 
in  this  country  as  a  maker  of  books.  Mr. 
Rose  was  an  English  machinist  who  came 
to  this  country  about  thirty  years  ago  and 
went  to  work  at  his  trade.  Although  he 
was  not  an  educated  man,  he  had  the 
faculty  of  perceiving  things  that  mechanics 
would  like  to  see  discussed,  and  he  began 
contributing  his  views  to  various  mechani- 
cal papers.  Then  he  got  to  publishing 
books  which  were  to  a  great  extent  col- 
lections of  engineering  data,  but  the  busi- 
ness seemed  to  pay,  for  the  earnings  from 
them  enabled  him  to  retire  to  a  life  of 
leisure  in  his  native  country. 

There  was  quite  a  voting  contest  among 
the  employes  of  the  Pennsylvania  Rail- 
road for  members  of  the  advisory  board 
of  the  Voluntary  Relief  Association.  Mr. 
W.  R.  Jones,  an  engineer  on  the  Pitts- 
burgh division  received  the  largest  num- 
ber of  votes.  The  votes  were  as  follows: 
W.  R.  Jones,  3,814;  George  W.  Brown, 
3793;  John  W.  Craig,  of  Harrisburg. 
3716;  Samuel  T.  Lowery,  2.937;  Walter 
S  Irvine,  Juniata  shops.  1,449;  Benjamin 
F.  Huber,  1.127;  Charles  J.  McCarthy, 
993;  and  A.  J.  Campbell,  86.  There  were 
223  scattering  votes.  The  other  meinbers 
of  the  board  will  be:  James  D.  Lewis, 
United  Railways  of  New  Jersey ;  Zachary 
T.  Moyer,  Philadelphia  &  Erie,  who  re- 
ceived 1,194  out  of  3,102  votes;  C.  A. 
Wood,  Northern  Central;  D.  F.  Troy, 
Philadelphia,  Wilmington  &  Baltimore; 
James  L.  Curtis,  West  Jersey  &  Seashore. 
They  will  serve  for  one  year  from  Janu- 
ary 1,  1899.  John  H.  Kepperley  was 
second  in  the  race  on  the  Philadelphia  & 
Erie,   receiving  747   votes. 

We  understand  that  Mr.  J.  W.  Thomas, 
president  and  general  manager  of  the 
Nashville.  Chattanooga  &  St.  Louis,  has 
retired,  and  that  his  son  Mr.  J.  W. 
Thomas.  Jr.,  takes  his  place  as  general 
manager.  There  have  been  few  railroad 
officials  who  have  done  more  for  the 
interests  of  the  property  under  their 
charge  than  that  performed  by  the 
elder  Mr.  Thomas.  From  what  we 
have  seen  of  the  property,  we  always 
considered  that  he  was  an  ideal  manager, 
not  only  for  those  who  were  looking  for 


returns  on  their  investment,  but  for  every 
individual  employe  engaged  in  the 
operating  of  the  road.  His  son  is  cer- 
tainly a  worthy  successor  and  his  training 
did  great  credit  to  the  good  sense  of  the 
father.  Young  Mr.  Thomas  learned  the 
n'achinist  trade,  fired  locomotives  and  was 
a  .locomotive  engineer  for  five  or  six 
years.  From  that  position  he  went  up 
step  by  step  until  he  reached  the  position 
of  assistant  general  manager.  In  that 
position  he  was  very  successful  indeed, 
and  under  his  careful  supervision  of  de- 
tails the  Nashville,  Chattanooga  &  St. 
Louis  came  to  be  one  of  the  best  operated 
railroads  on  this  continent.  Mr.  J.  W. 
Thomas,  Jr.,  has  the  inventive  faculty 
highly  developed.  An  automatic  pneu- 
matic blocking  signal  system  which  he 
invented  and  developed  would  have  made 
any  common  railroad  man  famous. 


EQUIPMENT  NOTES. 

The  Boston  &  Albany  are  to  have  300 
cars  from  the  Union  Car  Company. 

Three  consolidations  are  under  way  at 
Baldwin's  for  the  Mexican  National. 

The  Louisiana  &  Arkansas  are  having 
one-six-wheel  engine  built  at  Baldwin's. 

Ten  consolidations  are  under  way  at 
Baldwin's  for  the  Philadelphia  &  Read- 
ing. 

The  Schoen  Pressed  Steel  Company  are 
building  1,000  cars  for  the  Baltimore  & 
Ohio. 

The  Erie  are  having  3.000  freight  cars 
constructed  by  the  Michigan  Peninsular 
Company. 

Thirty  six-wheel  connected  engines  are 
being  built  for  the  New  York  Central  at 
Schenectady. 

The  Monterey  &  Mexican  Gulf  have 
ordered  one  six-wheel  connected  engine 
from  Baldwin's. 

The  Terre  Haute  Car  Company  are 
building  100  freight  cars  for  the  Chicago 
fv  West  Michigan. 

The  Louisville,  Henderson  &  St.  Louis 
are  to  have  ten  passenger  cars  from  the 
Ohio  Falls  Company. 

The  Manchester  Locomotive  Works  are 
building  one  standard  engine  for  the 
Montpelier  &  Wells   River. 

The  Rogers  Locomotive  Works  are 
building  two  six-wheel  connected  engines 
for  the  Marianoas  Railway. 

Two  standard  engines  are  under  con- 
struction at  the  Schenectady  Locomotive 
Works  for  the  Maine  Central. 

The  Pittsburgh  Locomotive  Works 
have  twenty-five  engines  under  construc- 
tion for  the  Baltimore  &  Ohio. 

The  South  Baltimore  Car  Works  are 
working  on  an  order  for  500  freight  cars 
from  the  Monongahela  Railway. 

{Equipment  Notes  conlinued  on  page  59-) 
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Great  Northern  of  l-iiKland  Express 
I£ngine. 

The  locomolive  shown  in  the  annexed 
half-tone,  made  from  a  photograpli  sent 
us  by  Mr.  F.  Moore,  our  London  agent, 
is  one  of  llie  most  recently  built  engines, 
and  its  single  pair  of  driving  wheels  indi- 
cates liow  tenaciously  some  of  our  British 
friends  cling  to  that  form  of  locomotive 
•design.  The  engine  was  built  at  the  shops 
of  the  Great  Northern  Railway  at  Don- 
caster,  from  designs  prepared  by  Mr.  H. 
A.  Ivatt,  locomotive  superintendent  of  the 
road.  The  cylinders  are  l8  x  26  inches, 
and  the  driving  wheels  90  inches  diam- 
■eter.  The  boiler  is  53  inches  diameter  and 
II  feet  4  inches  long,  the  center  line  being 
8  feet  3  inches  above  the  rail,  which  is 
high  for  an  English  engine.  The  total 
heating  surface  is  1,268  square  feet,  the 
grate  area  being  23  square  feet.  We  find 
these  details  in  The  Locomoiiz'e  Magazine, 
of  London. 


except  a  rotary  plow,  and  President  Bald- 
win was  the  first  in  getting  one  of  these 
line  machines  at  work,  after  which,  to 
open  the  road  meant  simply  the  time  re- 
quired to  run  the  plow  over  it. 

The  rotary  snow  plow  comes  high,  but 
there  is  economy  in  their  use  when  the 
loss  of  traffic  due  to  two  or  three  days  of 
a  tie-up  is  considered.  There  were  sev- 
eral roads  in  this  section  powerless  to  turn 
a  wheel  for  some  little  time  after  this  late 
blizzard,  and  so  far  as  we  learn,  the  Long 
Island  was  the  only  road  enterprising 
enough  to  purchase  one  of  the  machines. 
As  a  matter  of  fact,  it  was  largely  a  ques- 
tion of  luck  that  this  machine  happened  to 
be  in  stock,  for  it  is  not  usual  to  build 
them  except  on  order.  These  storms  are 
so  infrequent  in  the  East,  that  railroad 
companies  hesitate  to  lock  up  the  price  of 
a  rotary,  which  is,  or  was,  about  $20,000 ; 
but  the  lesson  of  a  few  such  storms  as  the 
last  may  cause  snch  a  purchase  to  be  evi- 


rotary  plow,  and  then  the  greater  part  of 
a  day  was  spent  inside  of  its  machine 
house  or  watching  its  operations  from 
outside.  The  snow  was  so  hard  that  per- 
sons walked  on  the  top  of  it  without  mak- 
ing much  mark,  but  the  machine  sliced  its 
way  through  cuttings  that  were  about  15 
feet  deep.  We  regretted  all  day  that  we 
had  no  camera  along  to  take  a  photograph 
of  the  rotary  at  work,  but  fortunately 
there  is  a  picture  on  page  6  of  this  issue 
showing  a  rotary  at  work  in  Colorado, 
which  is  a  good  picture  of  what  was  seen 
within  twenty  miles  of  New  York  last 
month. 


Our  friend,  Mr.  W.  F.  Dixon,  of  Sor- 
movo,  Russia,  saw  in  a  St.  Petersburg 
paper  a  notice  that  the  upper  part  of  the 
Home  Life  Insurance  Buildingwas  burned 
out,  and  he  immediately  wrote  us  a  warm- 
ly worded  letter  of  sympathy.  It  con- 
cludes :  "The  stoppage  of  Locomotive  En- 
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The  Lesson  of  the  BLizzard. 

The  snow  blockade  of  last  month  on  the 
Long  Island  road  was  one  of  the  worst 
ever  experienced  in  that  section.  The 
hurricane  which  accompanied  the  snow 
fall  packed  the  snow  so  hard  that  a  wedge 
plow  was  of  no  more  use  than  a  carpet 
sweeper.  In  fact,  the  large  double-track 
plow  which  was  sent  out  to  "buck"  it, 
was  destroyed  by  impact  with  the  frozen 
drifts,  and  not  only  this,  one  engine  of  the 
five  which  were  pushing  the  plow  was 
badly  wrecked  in  the  smash,  the  conduc- 
tor was  killed,  and  the  engineer  seriously 
injured.  The  destruction  wrought  in  this 
case  will  give  some  idea  of  the  resistance 
offered  by  hard-packed  snow. 

There  is  nothing  on  earth  that  will  make 
any  impression  on  a  blockade  of  this  kind. 


dence  of  a  clear  understanding  that  money 
can  sometimes  be  made  by  its  withdrawal 
from  the  usual  channels  of  trade. 

The  Northern  Pacific  has  given  good 
evidence  of  its  faith  in  such  an  invest- 
ment, by  being  first  in  the  field  with  these 
plows,  having  eight  of  tliem  in  commis- 
sion, and  it  is  a  road  that  has  little  more 
to  fear  from  snow  than  those  in  the  East, 
except  perhaps  on  the  mountain  districts. 
This  is  contrary  to  the  genera!  conception 
of  the  situation ;  but  as  a  matter  of  fact, 
while  low  temperatures  prevail,  the  road 
runs  through  a  zone  remarkably  free  from 
snow. 

Through  the  courtesy  of  President  Bald- 
win, of  the  Long  Island  Railroad,  a  rep- 
resentative of  LocoMOTm;  Engineering 
was  sent  out  by  a  special  train  to  find  the 


GiKEERiNG  and  of  the  American  Machinist 
in  one  fell  swoop  will  affect  us  more  than 
did  the  war  with  Spain."  Mr.  Dixon  had 
not  learned  that  the  American  Machinist 
had  escaped  the  fire  by  moving  out  a 
fortnight  before  it  happened. 


Somebody  has  worked  to  no  purpose 
in  squandering  time  wherewith  to  devise 
p  railed  enclosure  for  the  tops  of  box  cars, 
the  intent  of  which  is  to  make  a  safe  pass- 
age way  for  trainmen.  A  snowball  in  ihe 
rays  of  a  tropical  sun  would  last  as  long 
as  one  of  these.  A  self-respecting 
'"shack"  would  see  that  it  figured  ai  a 
part  of  the  landscape  if  he  had  to  subject 
himself  to  the  humiliation  of  being  penned 
in  on  top  of  a  car  by  an  arrangement  so 
strongly  resembling  a  cattle  chute. 
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"Imperceptible"  Slip  of  Locomotive 
Driving  Wheels. 

So  much  has  been  said  and  written  from 
time  to  time  about  the  slipping  of  the  en- 
gine driving  wheels  when  the  steam  is 
shut  off  that  more  at  this  time  may  seem 
superfluous.  It  is  not  the  purpose  now  to 
discuss  the  question  further,  but  to  give 
the  sunmiarized  results  of  an  elaborate 
and  carefully  conducted  series  of  tests 
made  by  Messrs.  John  W.  Ackerman  and 
William  H.  Wardwell,  two  seniors  in  me- 
chanical engineering  in  Cornell  Univer- 
sity, to  ascertain  whether  the  theory  be 
true,  and  to  what  extent. 

Ackerman  and  Wardwell  note  that  the 
experiments  of  M.  Rabeauf,  a  French 
railroad  engineer,  show  that  with  fast 
passenger  locomotives  running  at  high 
speeds,  imperceptible  slip  as  high  as  19 
per  cent,  occurs  on  down  grades.  Fur- 
ther investigation  by  M.  Rabeauf  gives 
values  of  slip  varying  from  13  to  25  per 
cent,  on  down  grades,  and  scarcely  any 
perceptible  amount  on  up  grades. 

Then  studying  the  other  side  of  the 
question,  these  students  observe  that  Well- 
ington, an  American  engineer,  denies  posi- 
tively that  such  a  thing  is  possible,  and 
writes  in  his  "Economic  Theory"  as  fol- 
lows: "As  a  result  of  these  tests  (made 
by  M.  Rabeauf),  it  was  concluded  that 
common  locomotives  were  actually  un- 
suited  for  high  speeds  of  60  to  75  miles 
per  hour,  because  the  slippage  was  as  high 
as  20  per  cent. '  On  the  other  hand,  tests 
of  various  American  passenger  locomo- 
tives at  high  speeds  of  75  miles  per  hour, 
made  by  Prof.  Chas.  A.  Smith  and  others, 
have  uniformly  indicated  that  no  such 
phenomenon  occurs  with  American  loco- 
motives under  any  circumstances." 

Wellington  further  says :  "There  is  an 
undoubted  possibility,  so  far  as  this  evi- 
dence alone  is  concerned,  that  the  phe- 
nomenon might  not  occur  with  American 
locomotives,  and  might  occiy  with  differ- 
ently constructed  foreign  locomotives; 
but  in  addition  to  the  grave  reasons  for 
questioning  the  physical  possibility  of  the 
assumed  phenomenon,  as  being  contrary 
to  what  is  known  in  other  ways  of  the 
laws  of  friction,  it  is  not  difficult  to  see 
how  the  alleged  slipping  may  have  oc- 
curred, and  yet  have  been  in  no  respect 
'imperceptible'  flip,  nor  different  in  any 
way  from  ordinary  slipping,  which  is  per- 
ceptible  enough. 

"When  a  locomotive  is  only  moving  it- 
self, especially  if  running  down  a  grade, 
and  having  so  little  work  to  do,  and  when 
all  possible  power  is  put  on  to  run,  in 
literal  truth  'as  fast  as  the  wheels  can 
turn,'  whether  the  wheels  are  slipping  or 
ncft,  will  make  no  very  conspicuous  dif- 
ference in  the  speed  of  the  revolution. 
With  a  train  of  even  one  car  behind  the 
engine,  no  high  speed  could  be  maintained 
under  such  conditions,  for  the  minimum 
power  to  maintain  the  speed  would  then 
be  so  great  that  the  speed  would  be  im- 
mediately checked,  and  make  it  clear  to 


the  senses  that  the  wheels  were  slipping. 
When  the  locomotive  was  running  up  any 
considerable  grade,  it  would  be  still  less 
perceptible." 

These  differences  of  opinion  in  regard 
to  this  matter  prompted  Ackerman  and 
Wardwell  to  make  these  tests  to  deter- 
mine if  possible,  in  this  particular  case, 
whether  or  not  there  existed  any  "imper- 
ceptible' slip,  and  to  what  degree.  Their 
tests  were  made  in  May,  1897,  on  the  Cay- 
uga division  of  the  Delaware,  Lackawanna 
&  Western  Railway,  between  Ithaca  and 
Owego,  a  distance  of  34  miles.  The  loco- 
motive used  was  the  "General  Wells," 
whose  pertinent  dimensions  were  as  fol- 
lows : 

Total  wheel  base — 21   feet. 

Center  to  center  of  drivers — 7  feet  4^ 
inches. 

Circumference  of  drivers — 15.82  feet. 

Weight  on  drivers — 48,500  pounds. 

Total  weight  of  engine — 72,300  pounds. 

Diameter  of  cylinders — 15!4  inches. 


revolutions.  This  distance  was  gone  over 
very  slowly,  so  that  there  could  be  no  slip. 
The  punch  marks  were  set  as  before  and 
the  track  marked.  Then  the  distance  was 
carefully  measured  with  a  loo-foot  steel 
tape,  and  the  distance  was  divided  by  the 
number  of  revolutions  the  driver  had  made 
in  traversing  it.  This  gave  the  circumfer- 
ence sought  very  accurately  as  15.8277  feet. 
This  measurement  was  checked  very 
closely  by  running  a  tape  around  one  of 
the  drivers. 

When  the  engine  was  drawn  up  in  front 
of  the  Ithaca  station  to  leave,  the  rail  was 
marked  corresponding  to  the  center  of  the 
wheel.  When  the  train  arrived  at  Owego, 
the  wheel  was  set  by  trammel  points  and 
plumb  line,  and  the  track  chisel-marked 
as  at  Ithaca.  Then  the  final  readings  of 
the  revolution  counters  were  taken.  In 
making  the  return  trip  similar  marks  at 
Owego  and  Ithaca  were  taken  as  before. 
These  marks,  with  the  record  of  the 
revolution  counters,  proved  that  the  driv- 


TESTING   SLIP  OF  DRIVING   WHEELS. 


Length  of  stroke — 33^  inches. 

Steam  pressure — 130  pounds. 

Total  weight  of  cars  hauled — 95,000 
pounds. 

The  principal  apparatus  consisted  of 
two  Thompson  indicators,  two  revolution 
counters  and  one  Boyer  speed  recorder. 

To  determine  accurately  the  circumfer- 
ence of  the  drivers,  the  locomotive  was 
run  out  on  a  long  stretch  of  straight,  level 
track,  where,  by  means  of  pinch  bars,  the 
engine  was  so  set  that  a  prick  punch  mark 
on  the  driver  was  exactly  one  foot  from 
another  similar  mark  on  the  frame.  These 
marks  were  the  same  that  were  used  for 
setting  the  valves.  Trammel  points  were 
used  to  set  the  wheel  accurately.  Then 
a  plumb  line  was  dropped  across  the  cen- 
ter of  the  driver,  and  the  track  was 
marked  with  a  chisel  to  correspond.  The 
engine  was  then  run  forward  seventy-four 


ers   made  precisely   the   same   number  of 
revolutions  going  and  returning. 

Several  trips  were  made,  speed  rates  as 
high  as  65  miles  per  hour  being  attained, 
and  the  distance  between  Ithaca  and 
Owego,  as  recorded  by  the  revolution 
counters  on  the  drivers,  proved  to  be  al- 
most precisely  the  same  in  all  cases.  The 
greatest  variation  being  obtained  was  8 
inches  in  the  total  distance  of  34  miles; 
that  is,  the  revolution  counters  registered 
the  distance  34  miles  and  8  inches,  instead 
of  the  true  distance  of  34  miles.  In  other 
words,  the  drivers  slipped  forward  8 
inches  in  the  34  miles.  There  is  nothing 
remarkable  about  the  result  except  that  8 
inches  slip  in  34  miles  is  an  exceedingly 
small  amount,  and  less  than  would  be  or- 
dinarily expected.  If  there  was  any  "im- 
perceptible" slip  while  the  engine  was  run- 
ning shut  off  down  grade,  it  was  offset  by 
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a  similar  amount  of  back  slippage  while 
the  engine  was  climbing  up  grade  or  run- 
ning over  levels,  which  is  impossible. 
There  was  no  skidding  of  wheels  in  mak- 
ing stops,  as  the  engine  had  no  driver 
brake  and  was  not  reversed. 

The  small  slippage  of  8  inches  in  34 
miles  was  undoubtedly  caused  by  the  pull- 
ing action  of  the  driving  wheel  on  the 
rail ;  and  the  tests  of  Ackerman  and 
Wardwell  proved,  in  this  case,  that  there 
was  no  "imperceptible"  slip  of  the  driving 
wheels. 


more  at  the  upper  one.  Here  we  have  a 
curved  cast  iron  pipe  weighing  several 
pounds  at  least,  and  a  leverage  of  from 
12  to  IS  inches  in  ordinary  cases.  Every 
surge  of  the  engine  backwards  or  forward 
tends  to  loosen  the  pi|>c,  and  generally 
succeeds. 

As  far  as  the  loosening  of  joints  goes, 
the  left  hand  pipe  ought  to  be  better,  as 
the  leverage  for  swinging  is  left  out  in 
the  cold.  It  has  another  advantage,  too. 
It  leaves  the  outer  flues  free  from  obstruc- 
tion, which  will  reduce  their  clogging  and 


the  ends  being  turned  on  a  boring  mill  to 
the  radius  of  the  inside  of  the  shell,  but 
not  for  making  the  steam  joint,  only  to 
get  a  good  bearing  and  make  a  good  job. 
The  steam  joint  comes  outside,  as  shown, 
and  is  held  by  two  good-sized  bolts.  In 
this  design  there  would  be  nothing  to 
loosen  joint,  but  should  it  become  leaky  it 
is  easily  detected  and  repaired  without 
waiting  for  engine  to  cool  down  before 
going  to  work.  Of  course,  the  pipe  would 
not  be  left  bare,  but  would  be  covered 
with    a    good     sectional     non-conductor. 


FIG.    2.       PROPOSED    STEAM    AND    EXHAUST    PIPES. 
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Steam  and  Exhaust  Pipes. 

R.    E.    MARKS. 

I've  been  thinking  about  steam  pipes  a 
good  deal  lately,  probably  because  I've 
had  lots  of  extra  work  from  their  coming 
loose  or  leaking,  and  it  seems  to  me  there 
is  a  fine  chance  for  improving  several 
things  about  steam  pipes,  and  incidentally, 
exhaust  pipes  as  well. 

Take  Fig.  i  and  see  the  right  hand  pipe, 
the  kind  we  use  regularly.  Is  it  any  won- 
der they  come  loose  and  leak  at  the  lower 
joint?     Only  wonder  is  they  don't   leak 


allow  them  to  be  cleaned  more  readily 
when  they  do  clog.  The  draft  is  weakest 
in  these  flues  and  needs  encouraging  in 
every  way,  as  this  will  obviate  some  of  the 
difficulties  now  experienced  from  this 
cause. 

One  of  my  friends,  who  has  also  had 
the  steam  pipe  disease  to  look  after,  sug- 
gests an  even  more  radical  change  and 
backs  it  up  with  pretty  sound  arguments. 
His  scheme  is  shown  in  Fig.  2. 

The  steam  pipe  is  a  Y  coming  down 
from  the  dry  pipe  head  to  the  boiler  shell, 


This  gives  the  same  freedom  of  draft  and 
access  to  outside  tubes  as  Fig.  i,  and  has 
the  advantage  of  having  the  joint  outside 
the  smoke  arch. 

The  exhaust  goes  up  through  the  saddle 
and  out  the  exhaust  pipe,  which  is  divided 
at  its  base  for  the  purpose  of  allowing  ac- 
cess to  bottom  of  boiler  through  hand 
hole  D.  Some  of  the  aesthetic  individuals 
may  not  like  the  departure  from  the  usual 
method  and  will  probably  decrj'  the  ap- 
pearance of  the  pipes  outside.  But  they 
can    be  thoroughly  protected    with  very 
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little  difficulty,  and  there  is  a  good  field 
for  design  in  a  neat  and  effective  covering 
for  them.  It  any  of  the  steam  joint  doc- 
tors have  a  better  remedy,  I,  for  one, 
would  like  to  know  of  it. 


Booting  Train  Disturbers. 

In  connection  with  the  maintaining  of 
order  in  the  new  possessions  secured  by 
the  United  States,  railroads  may  be  made 
to  play  an  important  part,  and  there  are 
precedents  for  believing  this  to  be  prac- 
ticable. About  fourteen  years  ago  there 
was  a  revolution  in  Colombia,  Soutli 
America,  and  the  revolutionists  were  in- 
clined to  interfere  with  trains  on  the 
Panama  Railroad.  To  prevent  this,  United 
States  marines  were  landed  to  protect 
American  interests.  On  each  road  there 
was  put  an  armored  train  containing  fight- 
ing material  and  a  good  supply  of  blue 
jackets.  Marines  were  also  posted  in  dif- 
ferent parts  of  tlie  train.  They  were  di- 
rected not  to  use  their  guns  unless  forced 
to  do  so,  but  to  make  the  best  of  their 
boots  as  weapons  when  that  form  of  carry- 
ing on  warfare  was  effective.  It  generally 
was.  Many  an  insurgent  who  boarded  a 
train  to  make  trouble  was  badly  troubled 
for  days  afterwards  by  the  wounds  in- 
flicted by  the  boots  worn  by  the  United 
States  marines.  It  gave  rise  to  a  saying 
that  guns  missed  their  aim,  but  that  the 
boot  of  a  marine  hit  the  mark  every  time. 
When  it  was  necessary  to  hang  an  insur- 
gent, a  flat  car  was  found  to  make  a  good 
drop  when  pulled  from  under. 


The  Corrupting  Present. 

In  his  well-earned  retirement  to  a  life 
of  ease  and  leisure.  Mr.  M.  N.  Forney,  ap- 
pears to  be  devoting  a  great  deal  of  atten- 
tion to  the  study  of  the  Holy  Scriptures. 
In  a  paper  read  before  the  New  York 
Railroad  Club,  he  gave  a  great  many 
Scripture  texts  on  which  to  base  sermons 
of  a  moral  character. 

One  text  which  seemed  to  please  him 
very  much  was  taken  from  Ecclesiastes — 
"Presents  and  gifts  bund  the  eyes  of  the 
wise,  and  stop  up  his  mouth  that  he  can- 
not reprove."  The  personal  application 
which  he  gave  to  that  text  was: 

"An  instance  of  bribery  which  would  be 
amusing  were  it  not  that  the  resulting 
evils  of  the  practice  are  so  great,  was  re- 
lated some  years  ago.  A  certain  manu- 
facturer of  car  axles  made  a  journey  up 
into  the  Northwestern  part  of  the  coun- 
try, which  was  then  just  being  opened  up 
by  new  railroads,  to  secure  an  order  for 
his  products.  He  arrived  at  his  destina- 
tion on  Sunday  morning,  and  having 
nothing  else  to  do,  called  at  once  on  the 
master  mechanic,  who  he  found  was  a 
zealous  church  member,  and  who  invited 
our  axle  man  to  go  to  church,  which  he 
did.  Whether  he  repeated  from  the  Col- 
lect the  words,  'Thou  who  knowest  tis  to 
be  set  in  the  midst  of  so  many  and  great 
dangers,  that  by  reason  of  the  frailty  of 
our  nature  we  cannot  always   stand   up- 


right,' etc.,  was  not  reported;  but  in  the 
afternoon  he  accepted  another  invitation 
to  attend  Sunday  school,  of  which  the 
party  who  controlled  the  order  for  the 
axles  was  superintendent.  Our  axle- 
maker  found  that  a  penny  collection  was 
being  made  to  buy  a  library  for  the  school. 
The  next  day  he  learned  that  the  order 
was  not  quite  ready  to  be  given  out.  On 
his  return  home,  to  expedite  matters,  he 
bought  a  whole  library,  and  presented  it 
to  the  Sunday  school,  and,  as  he  subse- 
quently remarked,  he  got  an  order  for 
four  hundred  axles,  at  a  quarter  of  a  cent 
a  pound  ninrc  than  tlic  market  price." 


superiority  in  riding  of  our  engines  over 
tliose  not  possessing  these  features  of  sus- 
pension, which  are  the  strong  fioints  of 
the  American  locomotive  builder. 

A  spring  must  have  a  certain  degree  of 
flexibility  in  order  to  reduce  the  effects  of 
shock  due  to  rough  track  and  low  joints 
to  a  point  that  will  be  safe  for  both  the 
engine  and  rails,  since  action  and  reaction 
are  equal.  To  this  fact  may  be  attributed 
the  care  taken  by  the  American  locomo- 
tive designer,  to  give  such  elasticity  to 
springs  as  will  prevent  hard  riding  and' 
still  retain  the  proper  strength  to  safely 
carry  the  load,  a  probletn  involving  some 
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Driving  Springs— Effect  in  Riding  of 
the   Engine. 

Among  the  observations  made  on  some 
of  our  representative  roads  by  Mr.  W.  W. 
Acworth,  an  English  authority  of  emin- 
ence in  foreign  railway  affairs,  we  note 
his  reference  to  the  smooth  riding  of  our 
engines  as  compared  with  those  of  the 
English  lines,  "whether  the  cause  be  their 
more  flexible  frames,  their  equalizing 
levers,  or  possibly  even  the  more  elastic 
permanent  way,  do  indubitably  ride  more 
smoothly  than  our  English  locomotives." 

There  is  no  doubt  that  the  factors  men- 
tioned all  have  an  influence  in  the  direc- 
tion of  easy  motion,  but  there  is  one  very 
important  cause  for  the  performance  of 
our  engines  so  favorably  commented  on, 
namely,  an  elastic  spring,  and  this  in  con- 
nection with  the  equalization  of  load  be- 
tween drivers  is  the  prime  cause  for  the 


niceties  of  calculation  and  the  exercise- 
of  a  judgment  tempered  with  considerable 
experience. 


Several  important  e,xtensions  will  be 
made  by  the  Colorado  Southern  during 
the  coming  summer.  It  is  intimated  that 
the  company  is  going  after  traffic  in  cattle, 
coal,  fruit  and  minerals  of  the  valley  of 
the  Gunnison  and  other  rich  valleys  of  the 
region. 


A  circular  from  the  Massichusatts  In- 
stitute of  Technology  says  that  it  costs, 
on  an  average,  $330  per  year  for  the  in- 
struction of  students.  A  student  pays- 
$200  a  year,  leaving  $130  to  be  met  by  the 
Institute.  As  the  Institute  averages  close 
on  1.200  students,  it  leaves  a  pretty  big 
hole  to  be  filled  up. 
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Delaware  &  Hudson  Consolidation 
Engine. 

Tlic  consolidation  locomotive  here 
sl;own  witli  wide  firebox  and  cab  on  top 
of  the  boiler  was  recently  built  for  the 
Delaware  &  Hudson  by  the  Dickson  Lo- 
comotive Works.  The  engine  was  de- 
signed for  burning  slack  anthracite.  The 
total  weight  of  the  engine  is  140,000 
pounds,  of  wliich  122,600  rest  on  the 
drivers.  The  cylinders  are  20  x  26  inches, 
and  the  drivers  56  inches  diameter  out- 
side tiros.  The  boiler  provides  igog.i 
square  feet  of  heating  surface  and  carries 
a  working  steam  pressure  of  180  pounds. 
The  grate  area  is  80  square  feet.  Ac- 
cording to  the  figures  quoted  it  will  be 
found  that  the  tractive  power  is  a  little 
over  28,000,  the  ratio  of  adhesion  4.,'!  and 
the  co-efficient  of  adhesion  0.256. 

The  driving  wheel  base  is  15  feet  4 
inches  and  the  total  wheel  base  22  feet  6 


tight  contact  long  before  the  operation  of 
pushing  home  is  finished.  More  skill  is 
re(|uired  l'>  make  a  taper  fit  than  a  straight 
one,  but  in  the  hands  of  an  expert  ma- 
chinis-t  the  taper  fit  will  be  the  better  job. 


The  Roundhouse  as  an  Erecting  Shop. 

In  a  split  or  division  of  the  locomotive 
and  car  departments,  when  from  any 
c:iuse  it  is  found  necessary  for  economic 
reasons  to  abandon  a  plant,  there  are 
buildings  always  left  to  be  absorbed  into 
the  remaining  system.  There  are  nu- 
merous instances  where  this  ha-;  occurred 
with  beneficial  results  to  all  concerned, 
since  it  tends  to  relieve  congestion  and 
gives  room  baiily  needed  to  do  work  that 
could  not  possibly  be  turned  out  except 
•Tt  a  loss  for  want  of  space  to  properly 
handle  it. 

We  can  recall  in  tliis  connection  a 
roundhouse  left  as  a  heritage  to  the  car 


glad  to  get  it.  On  putting  in  sonic  im- 
provements, which  embraced  a  drop  pit 
taking  in  all  nine  track.s,  and  putting  up 
a  jib  crane  so  as  to  serve  two  pits  each, 
the  arrangement  as  wc  saw  it  left  very 
little  room  for  improvement. 


Offset  Eccentric  and  Valve  Rods. 

1  hero  arc  sonic  details  of  a  ni<"lcrn  lo- 
comotive that  give  a  shock  to  the  nerve 
centers  of  the  mechanical  observer.  One 
of  these,  the  bent  eccentric  rod,  is  an  old 
ofTcndcr,  thought  to  be  an  actual  neces- 
sity from  the  fact  that  the  design  of  mo- 
gul and  ten-wheel  engines  forced  the 
adoption  of  it  to  the  front  in  order  to 
a\oid  the  use  of  a  short  rod  with  its  sup- 
posiiious  evils  of  an  excessive  valve  lead. 
.'\  trial  of  the  bent  rod  has  developed 
some  weaknesses  that  overshadow  those 
of  the  straight  but  short  rod.  The  most 
serious  of  these  shortcomings  is  the  tend- 
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inches.  The  main  rod  is  130;  j  inches 
from  center  to  center.  At  its  smallest  part 
the  boiler  is  61  inches  diameter.  The  fire- 
box is  10 -x  8  feet  and  provides  173.4 
square  feet  of  heating  surface.  There  are 
25s  tubes  in  the  boiler  2  inches  diameter. 
It  is  covered  with  magnesia  sectional  lag- 
ging. Steel  centers  are  used  for  'all  the 
driving  wheels.  The  main  journals  arc 
8  X  10  inches,  the  weight  per  square  inch 
carried  being  about  190  pounds. 


There  is  a  decided  dilTerence  of  opinion 
among  mechanics  concerning  the  relative 
merits  of  straight  and  taper  fits  for  crank 
pins.  The  straight  fit  is  certainly  the 
easiest  to  make,  but  the  taper  fit  has  its 
good  points  when  well  made.  In  a  taper 
fit  the  parts  do  not  come  in  intimate  con- 
tact until  the  pin  is  pushed  home,  while 
with   a    straight    fit    there   may    be    fairly 


department  of  a  prominent  road,  by  rea- 
son of  a  change  of  terminal  for  a  loco- 
motive district,  a  new  house  having  been 
put  up  at  the  new  place  to  meet  the 
changed  conditions.  This  old  round- 
house was  accepted  as  an  erecting  shop 
under  protests  of  the  most  acrid  kind, 
.showing  how  strongly  environment  and 
habit  may  temper  or  bias  the  average 
mind.  To-day  a  dispossess  notice  would 
get  a  hotter  reception  than  the  original 
order  to  move  in  received,  for  the  reason 
that  the  men  have  found  the  roundhouse 
to  be  an  ideal  place  for  erecting  purposes 
and  far  superior  to  their  old  shop. 

Another  and  more  recent  instance  of 
the  kind,  but  in  this  case  the  motive 
power  departpient  was  interested,  was 
that  in  which  a  nine-stall  roundhouse  was 
taken  for  an  erecting  shop,  but  without 
coercive  measures  accompanying  the 
prcpjsiticn.      They   needed   it,    and    were 


erxy  to  spring  at  each  reversal  of  move- 
ment and  thus  distort  the  action  of  the 
valve.  This  trouble  caused  breakage  to 
an  extent  greater  than  was  generally 
known,  and  only  ceased  by  the  adoption 
of  a  section  that  enabled  the  rod  to  resist 
rupture,  but  while  heavy  enough  for  that 
purpose,  was  not  rigid  enough  to  resist 
the  strains  without  deformation.  In  con- 
sequence of  this  'endency  to  bend  under 
stress,  the  short  rod  is  found  to  be  pre- 
ferable, since  lead  at  running  cut-off  can 
be  arranged  to  offfet  most  of  the  bad 
effects,  which  are  not  so  real  as  to  cause 
any  hesitancy  in  a  choice  between  the  two 
types  of  rods. 

One  other  detail  suffering  from  the 
same  cause  and  having  the  same  effect 
on  the  valve's  action,  is  the  bent  or  off-set 
valve  rod,  seen  on  some  ten-wheel  en- 
gines built  within  the  year.  In  the  case 
of  these  engines,   however,   the  eccentric 
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rods  are  straight,  so  that  the  valve  is 
affected  in  a  lesser  degree  than  would  be 
the  case  if  both  the  eccentric  and  valve 
rods  were  offset,  or  the  former  alone, 
since  the  offset  of  the  valve  rod  is  con- 
siderably less  than  in  the  former  instance. 
The  actual  effect  of  these  offset  members 
has  been  noted  by  us  while  applying  the 
indicator  from  time  to  time  and  from  ob- 
servations made  on  those  occasions  we 
were  convinced  that  details  controlling 
the  distribution  of  steam  in  the  cylinder 
should  be  constructed  with  a  view  to 
rigidity  rather  than  flexibility. 


Gages  and   Templates  in  the   Railroad 
Shop. 

Among  the  best  benefits  coming  to 
shops  in  the  wake  of,  and  as  a  consequence 
of  the  piece-work  system,  is  the  perfecting 
of  templates  and  gages  by  which  the  piece 
system  has  reached  its  perfection  by  their 
aid,  for  each  seems  to  be  dependent  on  the 
other  for  its  measure  of  success.  But  in 
any  event,  the  shop  that  encourages  the 
special-device  idea  for  doing  work,  is  the 
one  that  does  better  work  and  at  less  cost 
than  the  one  that  has  no  standards  of 
length,  breadth  and  thickness  except  those 
transferred  from  the  2-foot  rule  for  eacn 
separate   operation   performed. 

The  question  of  interchangeability  of 
parts  does  not  press  for  consideration  in 
a  discussion  of  these  devices  for  use  in  a 
railroad  shop,  although  that  is  as  good  a 
thing  to  cultivate  in  those  shops  as  in  a 
manufacturing  concern,  for  obvious  rea- 
sons. It  is  in  their  value  as  time-savers 
that  reference  is  made  here,  and  not  alone 
the  accuracy  with  which  duplication  of 
parts  may  be  made.  This  point  is  best 
understood  by  the  man  that  is  constantly 
setting  a  tool  to  hights  from  a  given  base 
- — say,  the  platen  of  a  planer  or  a  milling 
machine.  It  is  perfectly  plain  to  him 
that  he  will  get  within  about  a  sixty- fourth 
of  an  inch  if  he  sets  his  tool  by  a  rule  or 
scale,  and  if  the  work  demands  greater 
accuracy  there  is  no  recourse  except  the 
cut  and  try  method — take  a  cut  at  the  edge 
and  see  how  near  the  mark  the  job  comes. 

Depth  gages  have  been  thought  by  some- 
body to  relieve  this  uncertainty.  They 
serve  the  purpose,  and  do  it  so  much  bet- 
.  ter  than  any  other  way  that  it  is  a  matter 
of  surprise  that  they  are  not  universally 
used.  Such  gages,  made  of  round  steel, 
about  y2  inch  in  diameter,  hardened  and 
-ground  to  length,  and  in  a  range  of 
lengths  from  i  to  12  inches  high,  by  %- 
inch  graduations,  are  one  of  the  best  in- 
vestments to  be  made  for  any  shop.  And 
why?  Because  a  tool  can  be  set  to  such 
a  gage  for  depth  of  cut  on  a  planer,  borer 
or  miller  with  absolute  confidence  in  re- 
sults. These  gages  may  be  made  of  cast 
iron  if  the  refinement  of  hardening  and 
grinding  is  thought  too  expensive;  but  a 
soft  gage  leaves  an  opening  for  the  man 
suffering  with  abnormal  muscular  de- 
velopment, to  mar  and  ultimately  ruin  it 
by  always  forcing  the  tool  into  it  to  make 


sure  of  a  contact.  This  cannot  occur 
with  hardened  gage,  for  the  reason  that 
the  point  of  a  tool  will  show  the  effect  of 
forcing  down,  by  a  broken  cutting  edge 
after  contact  with  the  smooth,  hard  si\r- 
fuce  of  the  gage.  One  experience  of  the 
kind  leaves  a  lasting  impress  on  the  strong 
man  if  he  grinds  his  own  tools. 

On  lathes  the  plug  and  ring  gages  oc- 
cupy just  as  important  a  field  as  the  hight 
gages,  for  the  reason  that  they  do  away 
with  those  time-wasting  trips  to  try  the 
job  of. turning  "and  see  how  it  fits."  If 
a  piston  rod  is  the  job  in  hand,  the  taper 
fits  are  simply  turned  to  fit  the  ring  gage, 
with  the  happy  consciousness  that  the  job 
will  be  a  fit  and  have  the  proper  amount 
of  draw,  knowing  well  that  the  other  fel- 
low is  responsible  for  his  manipulation  of 
the  plug  belonging  to  that  ring ;  that  is, 


on  special  order  by  the  Browne  &  Sharp 
Company,  is  kept  in  the  tool  room  as  a 
reference  instrument  for  the  encourage- 
ment of  accuracy.  It  is  graduated  to 
thirty-seconds,  and  as  fine  a  piece  of  work 
as  a  mechanic  would  care  to  look  at. 


The  Mahovos — A  Russian  What  is  It. 

In  looking  over  the  very  interesting  re- 
port of  Mr.  Wm.  S.  Auchincloss  on  the 
Paris  Exposition  of  1867,  we  found  a 
freak  that  may  serve  as  a  good  example 
of  how  not  to  do  it,  for  some  of  the  mod- 
ern power-savers.  It  is  the  invention  of 
C.  Schonberszky,  of  St.  Petersburg,  and 
was  designed  to  be  attached  to  a  train; 
the  momentum  acquired  on  a  down  grade 
to  be  used  to  assist  the  locomotive  up  the 
next  rise. 
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sizing  the  hole  has  been  correctly  done. 
The  job  is  right,  and  neither  man  has  been 
near  the  other  with  calipers  or  scale ;  and 
so  with  bolt  fitting  and  every  other  job 
done  in  a  lathe  when  gages  are  used. 
They  cost  money  to  make,  but  save  money 
to  use. 

We  recently  visited  a  shop  where  gages 
were  used  on  everything,  namely,  the 
P.  C.  C.  &  St.  L.,  at  Columbus,  Ohio. 
The  machinery  department  of  this  road 
under  the  jurisdiction  of  Superintendent 
of  Motive  Power  Bush,  has  one  of  the 
best  equipments  of  gages  and  templates  in 
this  country,  comprising  not  only  those 
touched  on  above,  but  many  strictly  new  and 
original  with  that  management,  as  well  as 
those  which  long  trial  has  demonstrated 
the  utility  of.     A  lo-foot  steel  scale,  built 


There  were  two  flywheels  a  running  on 
rollers  b,  which  run  on  the  wheel  d;  this 
in  turn  running  on  the  track.  The  fly- 
wheel can  be  raised  or  lowered  as  desired. 

In  practice,  the  inventor  intended  mak- 
ing the  flywheels  weigh  12  tons  each,  and 
estimated  that  it  would  develop  500  horse- 
power at  500  revolutions  per  minute. 

Needless  to  say,  there  is  no  record  that 
they  were  ever  used  in  actual  practice,  and 
the  scheme  evidently  "died  a-bornin',"  as 
it  should. 


A  new  company  has  been  formed  by 
Mr.  Quincy  of  the  Q  &  C,  and  Mr. 
A\'egges,  president  of  the  Railroad  Supply 
Company,  to  handle  their  tie  plate  alone. 
The  demand  for  their  excellent  tie  plate  is 
keeping  the  factories  very  busy. 
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The  Dummy  Coupling. 

An  extended  tramp  throiigli  railroad 
yards  is  one  of  the  things  likely  to 
broaden  a  fellow's  views  about  some 
things  connected  with  details  of  rolling 
stock ;  granted,  of  course,  that  good  use 
is  made  of  the  chance  to  take  in  and  ar- 
range for  future  use,  the  difTerence  in 
practice  governing  matters  supposed  to  be 
regulated  by  well-defined  standards.'  A 
case  in  point  is  the  dummy  coupling  hook. 
This  is  one  of  the  best  abused  good 
things  to  be  found  on  a  car,  a  detail  all 
right  in  itself,  and  when  put  up  as  it 
should  be,  fills  the  place  it  was  designed 
for  most  admirably.  The  trouble  with 
the  dummy  coupling  hook  is  not  resident 
in  the  hook  itself,  but  it  is  always  in  the 
way  it  is  applied.  It  does  not  follow  that 
because  the  hook  is  hung  so  as  to  meet 
the  requirements  of  recommended  prac- 
tice, that  it  will  perform  its  functions 
properly  on  every  car.  There  may  be 
details  of  construction  that  prevent  the 
location  of  it  exactly  where  it  should  be, 
and  then  the  time  is  at  hand  when  a  nor- 
mal mental  equipment  is  the  only  safe- 
guard against  a  kinked  hose. 

The  most  cursory  examination  of  cars 
at  any  transfer  point  will  show  the  utter- 
est  disregard  for  the  life  of  hose  in  this 
particular  of  kinking,  and  is  certainly  a 
lesson  against  a  strict  adherence  to  what 
may  be  good  practice  for  some  cases  and 
execrably  bad  in  others.  The  moral  to 
be  drawn  is  simply  to  put  up  the  dummy 
so  that  it  will  act  as  it  was  intended  to 
do,  and  let  the  other  fellow's  practice 
stand  as  good  for  that  individual  instance, 
provided  it  fails  to  fit  your  own  wants. 
Whenever  this  course  has  been  followed 
all  kicks  against  the  coupling  have  van- 
i.shed  at  once. 

We  have  happened  on  two  such  orig- 
inal applications  of  the  coupling  recently 
while  prowling  through  the  wastes  of  the 
West  and  South.  One  of  these,  on  the 
Great  Northern,  had  the  coupling  on  the 
back  end  of  tender  riveted  to  a  piece  of 
flat  iron,  J^  x  2  inches,  the  iron  being 
bolted  to  under  side  of  sill  with  the  flat 
.  in  a  horizontal  plane,  and  at  such  an  angle 
as  to  give  the  hose  a  very  long  bend.  Plac- 
ing the  iron  with  the  edges  front  and 
back  made  the  connection  rigid  enough  to 
prevent  vibration  and  yet  left  the  hose 
without  an  initial   strain. 

The  scheme  on  the  pilots  of  the  Balti- 
more &  Ohio  is  equally  good.  They  cut 
loose  entirely  from  the  idea  of  bending 
the  hose,  and  carry  it  down  straight  to 
the  dummy  couplings,  which  are  blocked 
up  high  enough  to  meet  the  hose,  and 
the  latter  lie  on  the  slats  of  the  pilot  at 
full  length — no  kinks,  no  movement  in 
either  instance.  It  was  certainly  most  con- 
vincing to  us  that  there  was  no  necessity 
for  a  hostile  attitude  toward  the  dummy, 
such  as  has  been  plainly  shown.  All  it 
wants  is  to  be  properly  applied  and  then  let 
alone.  There  is  no  reason  why  it  can't  be 
put  up  right  on  a  car  as  well  as  on  a  tender. 


Novel  Coaling  Station. 

A  new  and  novel  plan  of  coaling  loco- 
motives has  recently  been  installed  by 
the  Pennsylvania  Railroad  at  their  round- 
house at  Williamsport,  Pa.  An  elevator 
has  been  constructed,  which  is  operated 
by  air  supplied  by  two  air  pumps  attached 
to  a  boiler  about  30  feet  from  the  struc- 
ture. An  air  reservoir  is  situated  near 
the  elevator  and  is  charged  with  com- 
pressed air  to  a  pressure  of  125  pounds. 
About  30  feet  from  the  elevator  an  ele- 
vated railroad  has  been  built  upon  which 
the  coal  cars  are  run  and  dumped  into 
small  cars  underneath  the  tracks,  each 
capable  of  holding  several  tons.  When 
loaded,  the  small  cars  are  run  on  a  track 
to  the  elevator  several  feet  from  the 
docks,  and  hoisted  by  the  air  system  to 
the  necessary  distance  and  dumped  into 
the  tenders  of  the  engines.  The  cars  arc 
then  lowered  and  run  back  to  the  wharf, 
where  they  are  again  loaded  while  others 
are  being  run  on  the  elevator,  hoisted  to 
the  top  and  unloaded. 


NOVEL    COALING    ST.\TI0N. 

The  Adoption  of  a  Standard  Knuckle. 

The  above  is  the  title  of  a  paper  read 
before  the  Western  Railway  Club  by  Mr. 
Peter  H.  Peck,  master  mechanic  of  the 
Chicago  &  Western  Indiana  &  Belt  Rail- 
way. It  deals  in  a  ven,'  interesting  way 
with  the  knuckle  question,  and  inciden- 
tally throws  some  lignt  on  the  situation 
that  is  understood  only  vaguely,  if  at  all, 
by  a  good  many  engaged  in  car  inter- 
change. The  table  of  different  couplers 
in  use  is  worthy  of  preservation.  Below 
is  the  paper  in  full : 

THE   .\DOPTION   OF  A    STAXD.VRD    KNUCKLE. 

"I  will  give  the  Club  facts  and  fig- 
ures, gathered  by  close  observation  dur- 
ing the  past  seven  years  in  heavy  inter- 
change of  cars,  to  show  why  a  standard 
knuckle  should  be  adopted  by  the  M.  C. 
B.  Association.  If  it  were  not  for  the 
interchange  of  cars  by  railroads,  Inter- 
State  Commerce  Commissions  and  M.  C. 
B.  rules  or  standards  would  not  be  neces- 


sary. The  more  cars  interchanged  the 
more  standards  are  required  in  order  that 
the  cost  of  repairs  may  be  kept  at  a 
minimum,  and  switching  and  delay  to 
traffic  avoided.  If  the  railroads  handled 
only  their  own  cars,  standards  common 
ic  several  roads  would  not  be  necessary 
any  more  than  for  street  cars,  wagons  or 
any  other  class  of  vehicle.  I  recollect 
my  first  days  of  railroading — on  a  road 
west  of  the  Mississippi  river;  we  had  no 
connection  with  any  other  road.  Freight 
was  ferried  across  the  river  or  arrived 
in  steamboats  and  was  transferred  to  our 
own  cars.  The  first  road  with  which  a 
connection  was  effected  was  the  B.  &  M. 
at  Ottumwa,  Iowa,  after  which  time  we 
hauled  some  foreign  cars  but  for  a  short 
distance  only.  Cars  varied  in  hight  so 
much  that  every  locomotive  and  way 
car  was  furnished  with  three-pocket 
drawheads,  in  order  that  our  trains 
could  be  coupled  up.  Since  that  time 
railroads  have  extended  their  lines  into 
almost  every  town  of  note,  bridged  all  of 
our  large  rivers  and  connected  their 
tracks  at  terminals  in  order  that  an  inter- 
change of  cars  might  be  possible.  As  the 
volume  of  interchange  increased,  new 
difficulties  and  dangers  arose,  viz. :  Com- 
petition, faster  time,  larger  locomotives 
and  cars,  and  long  hauls  without  break- 
ing bulk.  The  M.  C.  B.  Association  was 
organized  to  devise  means  for  over- 
coming these  difliculties  and  dangers  and 
the  annoyances  occasioned  thereby,  and 
to-day  all  the  leading  roads  and  private 
car  lines  are  members  of  the  Associa- 
tion, representing  an  aggregate  of  over 
one  million  cars.  Rules  governing  the 
interchange  were  framed  and  standards 
adopted,  and  the  adoption  by  the  Associa- 
tion was  followed  by  legislation  on  the 
part  of  both  the  State  and  national  gov- 
ernments to  compel  the  use  of  the  stand- 
ards. , 

"We  have  standards  for  many  parts  of 
trucks,  and  standard  drawbars,  but  the 
latter  ends  at  the  contour  lines,  leaving 
the  most  essential  feature,  the  knuckle, 
not  standard.  The  knuckle  receives  the 
shock  first,  and  is  therefore  most  likely 
to  be  injured:  and  for  this  reason,  if  for 
no  other,  it  should  be  interchangeable. 
Delays  of  several  hours  are  frequently 
caused  by  having  to  set  a  car  on  the  re- 
pair track  to  change  the  bar,  because 
there  may  be  no  knuckle  at  hand  which 
will  fit  the  coupler  head.  With  the  link 
and  pin  bar  such  delays  would  not 
occur. 

"During  the  last  few  months  I  have 
endeavored  to  secure  the  names  of  the 
diflterent  knuckles  in  use  at  the  present 
time  and  the  numbers  of  different  designs 
furnished  by  each  coupler  company.  The 
result  was  much  of  a  surprise  to  me;  the 
number  is  still  on  the  increase,  as  can 
readily  be  seen  by  referring  to  the  list  of 
patents  issued  each  month.  The  follow- 
ing statement  represents  the  result  of  my 
efforts  in  the  direction  referred  to: 


l.UCO.MOTIVE    ENGIXEEKINC; 
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KINDS  OF 

M.  C.  B.  COUPLERS  AND  KNUCKLES    IN   USE. 

WEIGHT  OF 

NAME  OF 

NUMBER  OF                  WEUiHT  OK                  NAME  OF 

NtJMBBR   OF 

KNUCKLB. 

Cot- PLBR. 

American     

KNUCKLES.                      KNUCKI.K.                     COUCLER. 

1 

KNUCKLES. 

4Glbs 

0 

50      lbs 

Loni>    Star 

1 

Ajux     

1 

50        •• 

Little    Delaware. 

1 

48  ••    

Barlield    

1 

49        •• 

.Mo.    I'acilic 

•> 

Barnes     

1 

37       " 

Mather    

1 

Hrowu     

1                  48       "    

.Murphy     

1 

54   ••    

Hiirus     

1 

Marks    

1 

4G   "    

llvickeve     

3                   53        "    

.\e\v    York 

1 

L'oweli     

1                   43        •■    

National    

1 

48  ••    

Columbia    

Ciilcago     

1 

2                   38        •'    

I'rice    

1 

51  ••    

Pooiey    

1 

35  ••    

I'allfornia     

1                   49        •'    

Perfected     

1 

4U  ■•    

thaniplon     

1 

I'aragon    

1 

Deetz     

1 

39       •'    

1 

64  ••    

Dowiiug     

•> 

Pacific    

1 

57  "    

Uickison     

1 

uo  ••   

Drexel     

0 

55        "    

Stantiard    

1 

45  •'    

Detroit     

I>iamond    

1 

1 

49M!    "    .... 

Solid    

1 

43  "    

Shomaker    

1 

52  ••    

Kxcelsior     

1 

Saams    

1 

Kd  nurds     

1 

Springer    

1 

36    •    

Empire    

1 

Simplex    

1 

42   ■•    

Kurelia     

1 

54        "    

St.    Louis    

0 

51   ••    

Erie     

1 

1 

47        "    

6U       "    

Smith     

Standard 

1 

41   ■•    

Elilott     

Koster    

1 

Improved     .  .  . 
Smillie    

1 

4y  "  

Eorsytli    

1                1 

53       "    

0 

Fox    

1          ! 

51        ••    

S.    11.    &    II. .  . . 

1 

38  ■•    

Gould    

1 

51        •'.... 

Safety     

1 

3S  ••    

Gallaper     

1 

50       ••    

Talbot    

1 

Gifford    

1 

50       "    

Trojan    

1 

Gelston    

1 

53       "    

Tower    

0 

51  •'    

liiDsun     

2 

50         "    

Thurmond    

2 

41   "    

40         ■■.... 

Taylcpr    

1 

38  •'    

Hien     

0 

1 

Imperial    

1 

I'nion    

1 

40  ••    

Interstate    

1 

\'andorson    .... 

1 

3.    •'    

Jannev    

1          1  34     "  .... 

Williams    

3 

37  ••    

Johnson    

Kling    

1          '411     ■•  — 
1            45     "  

liRhurt    

1 

Walker    

1 

61  '• 

Ludlow    

1              1150       •• 

Washburn   

1 

"A  total  of  77  bars  and  83  knuckles; 
nine  bars  having  two,  and  two  bars  hav- 
ing three  knuckles  each,  and  in  only  one 
instance  will  the  knuckles  interchange 
with  each  other.  The  average  weight  of 
the  56  knuckles,  the  weight  of  which  is 
known,  is  48  pounds ;  the  heaviest  being 
the  Standard,  65  pounds;  the  lightest  the 
Williams,  34  pounds. 

"In  order  to  have,  in  way  cars  or  at  in- 
terchange points,  knuckles  (one  of  each 
kind)  averaging  48  pounds,  it  would  re- 
quire 4.464  pounds,  which,  at  35/2  cents 
per  pound,  would  cost  $156.24.  To  fur- 
nish one  knuckle  of  each  of  the  above 
kinds  at  sixteen  different  points  and  for 
twenty  way  cars,  it  would  require  160,704 
pounds,  representing  a  value  of  $5,624.64. 

"I  find,  from  the  records  kept  in  my 
office  for  the  past  six  and  one-haii  years, 
that  as  the  number  of  M.  C.  B.  bars 
handled  increased,  the  percentage  of 
broken  bars  and  of  broken  knuckles 
decreased,  as  shown  by  the  following 
table: 

Year.  Per  Cent.  M.  C.  B.  Bars. 

1892    8  per  cent 

1893  15  per  cent 

1894  20  per  cent 

1895  28  per  cent 

1896  42  per  cent 

1897  48  per  cent 

1898  59  per  cent 

"A  large  proportion  of  the  breakage  of 
knuckles  occurs  when  a  M.  C.  B.  coup- 
ler is  coupled  with  a  link  and  pin  bar, 
such  breakages  being  most  likely  to  occur 
in  heavy  trains.  In  sotrie  cases  the  coup- 
ling is  made  by  the  pin  being  placed 
through  only  the  top  hole  of  the  knuckle 


and  into  the  link;  this  either  breaks  the 
top  lug  off  or  breaks  out  the  pin  hole ;  in 
other  cases  the  knuckles  may  be  broken 
when  two  cars  strike  together  and  both 
knuckles  are  closed.  Very  few  M.  C.  B. 
bars  are  broken  when  two  of  these  bars 
are  coupled  together.  Included  in  our 
own  equipment  we  have  88  cars  and  22 
locomotives  equipped  with  M.  C.  B.  coup- 
lers; 32  cars  equipped  last  year  and  the 
locomotives  equipped  within  tlie  last  eight 
months.  As  yet  we  have  had  but  one 
knuckle  broken  (that  on  a  car)  and  that 
was  caused  by  an  accident.  One  of  the 
engines  equipped  in  this  manner  is  double- 
crewed  most  of  the  time  for  service  both 
night  and  day.  This  serves  to  illustrate 
the  fact  that  the  proportion  of  breakage 
to  M.  C.  B.  couplers  on  switching  roads 
is  much  less  than  many  believe  to  be  the 
case. 

"I  do  not  find,  in  actual  practice,  the 
trouble  anticipated  by  Mr.  P.  Leeds,  in 
his  paper  before  the  Central  Association 
of  Railroad  Officers,   as  published  in  the 

No.  Cars  No.  Cars 

to  One  Bar  Broken,    to  Knucliies  Broken. 

377  2,476 

385  ••    1.684 

■    424  1 ,609 

620  1,663 

996  2,345 

1.240  2.573 

1.872  3.047 


Railroad  Gacette  August  12,  1898.  viz. : 
Flange  wear  or  crowding  the  flanges 
against  the  rail,  or  that  the  bar  is  not 
strong  enough  for  our  modern  80,000  and 
90,000-pound  capacity  cars.  We  handle 
hundreds  of  these  cars  and  the  number 
of   breakages    of   couplers    is    no   greater 


than  with  other  cars.  We  do  find,  how- 
ever, that  when  these  heavy  cars  strike 
very  hard  the  load  shifts,  in  some  in- 
stances forcing  the  end  out  of  the  car.  but 
nut  breaking  the  bar.  I  have  seen  cases 
of  rear  end  collisions  and  trains  breaking 
in  two,  and  have  found  that  in  such  acci- 
dents the  damage  to  M.  C.  B.  bars  was 
not  one-fourth  as  great  as  that  to  link  and 
pin  bars.  Cars  are  not  as  liable  to  tele- 
scope when  equipped  with  M.  C.  B.  coup- 
lers as  when  equipped  with  link  and  pin 
drawbars. 

"In  regard  to  the  liandling  of  passen- 
ger equipment,  we  have  five  i-oads  for 
whom  we  do  the  switching  at  Dearbora 
station,  four  of  which  use  the  M.  C.  B. 
bars,  the  fifth  the  Miller  hook  bar.  It  is 
possible  to  couple  the  M.  C.  B.  couplers- 
on  short  curves  where  the  same  is  impos- 
sible with  the  Miller  hooks.  We  have  two- 
engines  equipped  with  the  M.  C.  B.  coup- 
lers in  this  service,  and  we  are  able  to- 
couple  the  engine  to  M.  C.  B.  bars  at 
points  where  it  is  impossible  to  couple 
the  jNliller,  with  link  and  pin. 

"Finally,  the  trucks,  draft  rigging, 
drawbar  stops,  uncoupling  levers  and 
knuckle  should  be  standard  and  inter- 
changeable. The  knuckle,  most  impor- 
tant of  all.  should  receive  immediate  at- 
tention by  the  M.  C.  B.  Association,  and' 
either  the  patent  rights'  of  a  knuckle 
should  be  purchased  by  the  association, 
or  si.x  or  seven  of  the  best  knuckles  at 
present  on  the  market  should  be  adopted 
as  standard ;  there  are  at  least  six  or 
seven  which  are  first  cla-is.  If  something 
like  this  is  not  done  before  the  law  goes 
into  effect  we  will  soon  be  in  a  worye  sea 
of  trouble  in  interchanging  cars  than  we 
were  in  with  the  link  and  pin.  .-^  cored 
or  hollow  knuckle  should  not  be  con- 
sidered; such  knuckles  are  of  no  value 
whatever.  It  is  only  fourteen  months  to- 
the  time  the  law  takes  effect,  and  some- 
thing along  the  lines  indicated  in  the  fore- 
going should  be  done  without  delay." 


We  learn  from  a  Denver  paper  that  the- 
Denver  &  Rio  Grande  road  over  the  La 
Veta  pass  will  be  broad  gaged  at  once  and 
the  great  San  Luis  valley  will  have  an 
outlet  to  the  world  that  will  not  neces- 
sitate the  transferring  of  freight  from 
bi'oad  to  narrow  gage  cars.  Besides,  the- 
distance  as  well  as  the  grades  from  .Ala- 
mosa to  the  main  line  of  the  Rio  Grande 
will  be  very  much  better  and  the  co:t  of 
operation  correspondingly  lightened. 


A  suit  was  brought  by  John  Hundley 
against  the  Louisville  &  Nashville  Rail- 
road for  damages  on  account  of  being" 
prevented  from  obtaining  employment 
through  being  blacklisted.  The  plaiu'ilT 
lost  the  case  for  want  of  sufficient  evid- 
ence to  prove  that  he  had  been  blacklisted. 
but  the  court  held  that  had  the  claim  beenr 
proved  the  plaintiff  would  have  been  en- 
titled to  damages. 
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EQUIPMENT   ^Oy^S— Continued. 

The  Wi-lls  &  l-'icncli  Car  Company 
have  ten  freight  cars  under  way  for  the 
Duluih,   South   Shore  &  Atlantic. 

The  Baldwin  Locomotive  Works  are 
building  two  six-wheel  connected  engines 
for  the  United  States  Government. 

Two  engines  are  being  built  for  the 
Kansas  City  Suburban  Belt  Railway  at 
the   Baldwin   Locomotive   Works. 

The  Western  Equipment  &  Car  Com- 
pany have  ordered  twenty-five  cars  from 
the  Illinois  Car  &  Equipment  Company. 

The  Baldwin  I.-ocomotive  Works  are 
building  two  six-wlicel  connected  engines 
for  tlie  Oahu  Railway  &  Land  Company. 

Two  consolidation  engines  are  being 
built  for  the  Pittsburgh,  Bessemer  &  Lake 
Erie  at  the  Pittsburgh  Locomotive 
Works. 

The  Southern  Pacific  are  having 
twenty-nine  engines  built  at  Schenectady ; 
— three  eight-wheelers  and  twenty-six  ten- 
wheelers. 

An  order  for  5,000  freight  cars  for  the 
New  York  Central  has  been  divided 
among  the  Union  Car  Works,  Buffalo  Car 
Works,    and    Pullman's. 

The  Wisconsin  Central  Lines  are  to 
have  250  freight  cars  from  the  Pullman 
Palace  Car  Company,  and  100  from  the 
Ohio  Falls  Company. 

The  Midland  Railway  of  England  have 
ordered  twenty  engines,  ten  from  the 
Baldwin  Locomotive  Works  and  ten  from 
the  Schenectady  Locomotive  Works. 

The  Pittsburgh,  Bessemer  &  Lake  Erie 
have  an  order  with  the  Schoen  Pressed 
Steel  Company  for  200  freight  cars.  The 
Schoens  are  also  building  100  cars  for 
the  Union  Railroad. 

The  Illinois  Car  &  Equipment  Com- 
pany are  engaged  on  an  order  for  600  cars 
for  the  Chicago,  Burlington  &  Quincy, 
and  a  like  order  is  under  way  for  the 
same  road  at  the  Wells  &  French  Works. 

The  Pennsylvania  Company  have  or- 
dered SCO  cars  from  the  Schoen  Pressed 
Steel  Company,  300  from  the  Erie  Car 
Works,  300  from  Wells  &  French  Com- 
pany, and  100  from  the  Illinois  Car  & 
Equipment    Company. 

The  Southern  Pacific  has  found  it 
necessary  to  increase  its  rolling  equip- 
ment to  the  extent  of  about  two  million 
dcllars.  This  immense  order  embraces 
fifty  engines,  most  of  which  will  be 
freight  ten-wheelers,  and  3,000  cars,  of 
which  2,500  will  be  box,  250  flat,  and  250 
gondolas. 

The  Pennsylvania  Railroad  Company 
has  apportioned  an  order  for  cars  as  fol- 
lows: twenty  passenger  and  400  freight 
with  the  Pullman  Company;  400,  Mis- 
souri Car  &  Foundry  Company;  400, 
Michigan  Peninsular  Company;  150 
Murray  Dougal ;  400.  Terre  Haute;  150, 
Allison;  100,  Lebanon. 


LOCO.MOTI  VK    KNGINEERING 

The  Baldwin  Locomotive  Works  have 
recently  closed  with  the  Imperial  Rail- 
way of  China  for  the  construction  of  six- 
teen engines,  which  makes  the  second 
order  fron\  China  in  the  past  ten  months. 
Besides  this  order,  thee  works  have  al-o 
clo^^cd  contracts  to  build  forty  engines  for 
other  roads.  These  orders,  together  with 
work  on  hand,  make  it  necesfarv  to  work 
the  plant  night  and  day  and  al-o  increase 
the  force  to  over  5,000  men,  an  unusual 
thing  at  this  time  of  year  when  men  are 
generally  laid  off. 
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We  notice  from  the  record  of  patents 
granted  that  the  link  and  pin  coupler  is 
still  the  object  of  rustic  inventors.  These 
people  seem  to  be  very  fond  of  con- 
tributing to  the  receipts  of  the  U.  S.  pat- 
ent office. 


The  Hilles  &  Jones  Company,  Wil- 
mington, Del.,  have  issued  a  very  hand- 
some illustrated  catalog  showing  a  few  of 
their  representative  machines  for  work- 
ing plates,  sheets,  bars  and  struc- 
tural shapes.  Descriptions,  photographs, 
weights  and  prices  will  be  cheerfully  fur- 
nished on  application. 


One  of  the  mo.-t  attractive  reminders 
of  the  holiday  times  that  has  come  to  this 
office,  was  a  beautiful  box  of  pencils  and 
erasers,  sent  by  the  Joseph  Dixon  Crucible 
Company,  Jersey  City.  It  came  in  good 
time,  too,  for  the  few  remaining  from  last 
year's  gift  were  burned  out  with  the  rest 
of  our  office  things.  Joseph  Dixon 
Crucible  Company,  may  you  live  long  and 
prosper.  We  have  no  conscientious  scru- 
ples about  accepting  presents. 


"American  Schools  of  Mechanical  Tech- 
nology" is  the  name  of  a  very  handsome 
book  of  142  pages,  published  by  the  Buf- 
falo Forge  Company,  Buffalo,  N.  Y.  It 
contains  beautiful  half-tone  engravings  of 
a  great  many  technical  schools  and  views 
cf  the  interiors  of  blacksmith  shops,  foun- 
dries and  other  places  where  forges  and 
the  varied  appliances  made  by  the  pub- 
lishers are  used  for  equipment.  Besides 
the  attractive  pictures,  the  book  contains 
valuable  information  about  forges  and 
methods  of  keeping  shops  free  from 
smoke  and  gas.  Every  foreman  black- 
smith ought  to  have  the  book,  and  it  will 
be  helpful  to  all  men  in  charge  of  ma- 
chine shops  and  foundries.  We  were  sur- 
prised in  going  through  this  book  at  the 
great  number  of  schools  of  Mechanical 
Technolog\-  that  are  mentioned.  We  learn 
from  the  company  that  the  book  does  not 
mention  nearly  all  the  institutions  whose 
shops  have  been  fitted  out  with  the  Buf- 
falo Forge  equipment. 


]Ho.  635 
6rapbitc. 


Safety  hollow  staybolts,  made  bythe  Falls 
Hollow  Staybolt  Company,  have  been  spe- 
cified for  the  locomotives  being  built  for 
the  International  &  Great  Northern  Rail- 
road by  the  Rogers  Locomotive  Company. 
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All  railroad  officials  are  more  or  less 
familiar  with  Di.xon's  pure  flake  graphite, 
and  many  an  engineer  has  given  up  from 
his  own  pocket  the  price  of  a  can  of  it, 
so  useful  has  it  proved.  Few  as  yet,  how- 
ever, know  of  Dixon's  No.  635.  It  is  a 
flake  graphite  ground  to  an  impalpable 
degree  of  fineness  of  pulverization  and 
purified  to  an  extent  never  heretofore  at- 
tained. It  mixes  mo-t  readily  with  any 
engine,  cylinder  or  valve  oil,  and  remains 
in  suspension  for  a  long  time. 

Dixon's  No.  635  costs  twice  as  much  as 
Dixon's  regular  pure  flake  graphite,  but 
it  is  well  worth  the  money.  It  is  an  ideal 
graphite  for  lubricating  all  working  parts 
of  air  brakes.  The  gum  which  usually 
forms  on  ,the  inner  surface  of  cylinders  is 
overcome  and  a  nice,  smooth  surface  is 
left.  It  keeps  the  leather  packing  in  good 
condition,  and  dirt  does  not  form  in  bot- 
tom of  cylinder  as  with  oil.  When  the 
air-brake  piston  is  well  polished  with 
Dixon's  No.  635,  it  is  well  protected  from 
rust  and  dust.  It  may  prove  surprising  to 
many  a  superintendent  of  motive  power 
how-  much  oil  Dixon's  No.  635  will  save, 
and  how  much  better  the  lubrication  will 
be.  A  sample  will  be  sent  free  of  charge 
to  anvone  interested. 


Joseph  Dixon  Crucible  Co., 

Jersey  City,  N.  J. 


6o 


LOCOMOTIVE   ENGINEERING 


January,    1899. 


Locomotive  Builders 


AND  RAILROADS  GENERALLY 
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5  BROAD  BASE  JACK,  jj 


M      Use  these  Tools. 


All  our  tools 
are  thoroughly 
guaranteed  in 
workmanship, 
material  and 
performance. 


Claw  Jack  has  Hardened  Steel  Plate 
to  Prevent  Slipping  and  Wear. 

A  New  Tool  and  a  Good  One. 


This  self-feeding 
Expander  Is  more 
rapid  than  the  plain 
expander,  requires 
no  hammering  and 
is  in  every  way 
superior. 

Can  be  used  in 
close  places,  such  as 
headers  of  boilers, 
where  there  is  no 
room  to  drive  the 
mandrel. 

Made  either  right 
or  left  hand. 


A  Curious  Patent. 

The  engraving  shown  bt-low  is  taken 
from  the  fatcnt  OKce  Gazette.  When 
\vc  looked  at  it  the  thing  struck  us  as 
one  of  the  most  extraordinary  inventions 
ever  produced  for  the  purpose  in  view. 
Thinking  it  would  puzzle  the  ordinary 
run  of  railroad  men  to  tell  what  the  de- 
vice was  we  covered  the  description  and 
called  in  our  office  force  to  guess  on  what 
it  was.  One  said  it  was  some  sort  of  a  valve 
motion,  another  guessed  that  it  was  an  in- 
tercepting valve  mechanism,  while  a  third 
man  who  was  brought  up  in  the  country 
guessed  it  was  part  of  a  threshing  machine. 

In  looking  at  a  complex  piece  of 
mechanism  in  an  engraving,  or  even  in  a 
model,  it  is  never  safe  to  jump  at  con- 
clusions without  giving  the  thing  exhaus- 
tive study.  The  writer  once  got  into  an 
embarrassing  position  when  consulted  as 
an  expert  by  jumping  at  conclusions  about 
the  purpose  of  an  apparatus.  It  was  at 
the  time  when  the  inventing  of  car  coup- 
lers was  epidemic.  A  rustic  looking 
gentleman  with  the  usual  black  water- 
proof bag  walked  into  our  office  and  re- 
marked that  he  had  a  little  invention  that 
he  wished  to  have  examined,  and  he  had 
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We  Make  Plain  Ones  too. 


A.L.1IENDERER'SS0NS 

77  to  87  Maryland  Ave, 
WILMINGTON.  DEL,    -    U.  S.  A. 


Hydraulic  and  Screw  Punches 
and  Pipe  Vises. 


LiM/tnotiua  Engineering 
WONDERFUL   INVENTION. 

come  on  the  reconmiendation  of  a  well- 
known  master  mechanic.  We  told  him  to 
get  it  out  and  put  it  together  on  the  floor. 
This  was  done,  and  after  gazing  at  the 
apparatus  sadly  for  a  few  minutes,  trying 
to  understand  in  what  way  it  would  hold 
cars  together,  we  remarked :  "Friend,  you 
have  succeeded  in  one  thing.  You  have 
made  the  most  extraordinary  car  coupler 
we  have  ever  seen." 

The  old  gentleman  looked  in  a  startled 
sort  of  way  at  his  invention,  and  said : 
"That  was  not  intended  for  a  car  coupler; 
that's  a  potato  digger !" 

As  soon  as  we  recovered  from  the 
emotion  the  mistake  excited,  we  told 
him  to  put  back  his  invention  into  the 
bag,  as  we  did  not  profess  ourselves  com- 
petent to  give  advice  on  the  value  of  ag- 
ricultural implements. 

The  cut  shown  is  not  a  potato  digger. 
It  is  intended  as  a  car  coupler,  and  is  so 
described  in  the  Patent  OMce  Gazette. 
The  inventor  is  William  C.  Shaw,  White 
Plains,  Ind. 


Prince  of  Wales'  Car. 

The  private  car  of  the  Prince  of  Wales 
was  designed  by  James  Holden,  the  car- 
riage and  wagon  superintendent  of  the 
Great  Eastern  Railway,  says  the  Raihvay 
Car  Journal.  As  a  private  car  it  differs 
very  materially  from  those  to  which  we 
are  accustomed  in  this  country,  and 
shows  a  marked  variation  in  the  habits  of 
the  users.  This  car,  to  begin  with,  is  only 
4:  feet  long,  a  length  into  which  it  would 
be  impossible  to  compress  the  require- 
ments of  a  private  car  adapted  to  Amer- 
ican travel.  Its  internal  arrangements 
show  that  it  is  especially  intended  for 
.short  journeys,  and  for  that  reason  it  is 
not  fitted  with  kitchen,  dining  room  or 
sleeping  accommodations.  On  the  other 
hand,  the  very  fact  that  it  is  intended  ex- 
clusively for  day  travel  enabled  the  de- 
signer to  divide  it  into  larger  compart- 
ments than  usually  obtain,  even  in  our 
larger  cars,  where  a  wider  variety  of  ser- 
vice must  be  provided  for. 

The  floor  plan  is  divided  into  four  com- 
partments, with  a  side  passage  running 
along  one  side  of  the  car  to  connect  the 
main  salon  with  the  servants'  compart- 
ment. This  main  salon  is  very  large, 
being  17  feet  6  inches  long  and  the  full 
width  of  the  car,  and  is  separated  by  a 
lobby  from  the  lavatory.  It  is  in  the 
location  of  this  main  salon  that  we  no- 
tice a  decided  departure  from  the  prac- 
tice that  an  American  designer  would 
probably  have  followed.  With  us  the  ob- 
servational features  of  the  main  salon  are 
the  great  attraction,  and  we  would  have 
put  the  room  at  the  end  of  the  car  and 
filled  the  same  with  large  windows,  so  as 
to  afford  a  clear  view  down  the  track. 
But  English  practice  does  not  put  win- 
dows in  the  ends  of  its  cars,  nor,  we  be- 
lieve, is  it  in  the  habit  of  putting  first- 
class  carriages  on  at  the  rear;  so  that  the 
prince  misses  what  we  look  upon  as  the 
best  taste  of  railway  travel. 

The  car  is,  however,  fitted  with  all 
modern  appliances.  There  are  electric  sig- 
nals throughout;  the  lavatory  has  run- 
ning water,  the  tanks  being  encased  in  the 
partitions  on  either  side  of  the  door.  The 
furniture  of  the  salon  and  smoking  com- 
partments is  upholstered  in  royal  blue 
morocco  leather,  while  that  of  the  ser- 
vants' compartment  is  of  dark  blue  buf- 
falo hide,  and  in  one  corner  there  is  a 
beaten  copper  bracket  supporting  a  gas 
stove  and  a  small  kettle.  The  car  is 
lighted  by  compressed  oil  gas  burned  in 
seven  lamps  with  duplex  burners. 

The  paneling  of  the  royal  compart- 
ments is  of  well-figured  satin  wood  mold- 
ed with  walnut,  plain  walnut  being  used 
for  the  servants'  compartment.  The  ceil- 
ing is  covered  throughout  with  cream- 
colored  Lincrusta  Walton  picked  out  in 
gold,  and  covering  all  of  the  car  lines. 
The  metal  fittings  in  the  salon  lavatory, 
lobby  and  smoking-room  are  of  burnished 
silver;  burnished  brass  being  used  in  the 
servants'   room.     The  large   windows  of 
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the  main  salon  arc  provided  with  silk 
hanging  curtains  to  match  the  leather  of 
the  upholstery,  and  the  small  windows 
throughout  the  car  are  fitted  with  patent 
blinds  of  the  same  color. 

The  upper  framing  of  the  car  is  of  oak 
and  teak,  with  outside  paneling  of  the 
best  teak.  The  body  is  varnished  and 
picked  out  in  gold.  The  monitor  roof 
which  we  consider  to  be  one  of  the  essen- 
tials of  a  comfortable  car  is  lacking,  and 
the  clear  hight  of  the  roof  is  not  more 
than  7  feet  7  inches  on  the  inside  of  the 
car  at  the  center. 

The  car  is  an  interesting  example  of 
designing,  in  that  it  shows  what  ample 
facilities  can  be  provided ,  within  very 
narrow  limits  for  comfortable  travel  by 
day,  where  all  of  the  appurtenances  be- 
longing to  the  long  journeys  of  this  coun- 
try are  not  in  demand. 


Pump  for  Boiler  Washing. 

The  pump  illustrated  herewith  is  the 
design  of  Ma.ster  Mechanic  Lloyd,  of  the 
Chesapeake  &  Ohio  shops  at  Richmond, 
Va.    It  was  made  to  wash  out  boilers,  and 
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WASHING    OUT    PUMP. 

a  6-inch  air-pump  cylinder  was  the  base 
on  which  the  pump  was  built,  by  remov- 
ing the  air  cylinder  and  substituting  there- 
for a  pump  having  a  iJ4-inch  plunger, 
the  latter  being  simply  an  extension  of 
the  6-inch  piston  rod.  The  pump  is 
piped  to  so  as  to  lead  to  each  pit  in  the 
shops,  and  is  therefore  available  to  any 
point  w'here  needed.  It  is  located  in  the 
shop  engine  room,  with  the  fire  pumps, 
and  while  not  properly  a  part  of  that 
system,  can  be  used  as  an  auxiliary  to 
wet  things  down  in  emergent  cases.  As 
will  be  seen,  there  is  nothing  to  it  except 
the  pump  barrel  and  four  check  valves  to 
govern  the  admission  and  discharge, 
which  makes  a  very  inexpensive  thing  to 
build  when  there  are  old  6-inch  air  pumps 
to  be  had. 


Against   Grade   Crossing. 

In  the  last  biennial  report,  the  Illinois 
Railroad  &  Warehouse  Conmiission  took 
very  strong  grounds  in  favor  of  legisla- 
tion which  would  largely  increase  the 
powers  of  the  board  in  several  particu- 
lars. The  recommendations  were  very 
badly  received  by  the  Illinois  press,  but 
we  cannot  see  wherein  the  recommenda- 
tions have  been  in  any  way  at  fafclt.  The 
principal  question  calling  for  increased 
power  is  that  in  relation  to  the  crossing  of 
railways  by  highways  at  grade.  The  state- 
ment was  made  that  during  the  last  year 
213  persons  were  killed  and  injured  at 
crossings  of  this  kind — a  condition  of 
affairs  that  certainly  demands  some  kind 
01  remedy.  One  part  of  the  report 
says: 

"The  constant  construction  of  new 
street  railways  in  the  large  cities  of  the 
State,  and  the  consequent  crossing  of 
steam  railroads  at  will  by  the  street  rail- 
ways, is  a  menace  to  life,  and  many  of 
the  accidents  this  year  have  been  the  re- 
sult of  collisions  at  these  crossings.  This 
surely  demands  some  legislation.  We 
hold  that  this  commission  has,  under  the 
law,  a  right  to  control  these  crossings,  but 
it  is  questioned  by  some  able  authorities, 
and  we  therefore  recommend  that  a  law 
be  passed  placing  the  street  railways  un- 
der the  jurisdiction  of  the  commission, 
and  that  this  commission  be  empowered 
to  order  interlocking  systems  at  such 
existing  crossings  as  they  may  deem 
necessary,  and  be  given  full  authority  to 
specify  the  place,  manner  and  mode  of 
crossing  of  all  street  railways  that  shall 
be  built  in  the  future." 

There  appears  to  be  a  strong  opposition 
at  present  in  the  State  of  Illinois  to  give 
increased  power  to  boards,  or,  in  fact,  to 
any  constituted  authority ;  but  the  need 
for  improvement  in  the  practice  of  per- 
mitting electric  roads  to  cross  steam  rail- 
ways at  grade  is  so  urgent  that  we  think 
the  common  sense  of  the  community  will 
come  to  support  the  sensible  recommen- 
dations made  by  the  men  referred  to. 


Framing  of  Cars — Western  Railway 
Club. 

At  the  November  meeting  of  the  West- 
ern Railway  Club  a  paper  on  "The 
Framing  of  Cars"  was  read  by  Mr.  F.  M. 
Whyte,  showing  the  effect  of  truss  rod 
location  on  body  bolsters  of  cars.  The 
reasons  for  better  attention  to  bolster  de- 
sign were  very  clear  and  convincing,  and 
directly  confirming  what  was  said  on  the 
subject  in  these  columns  in  our  issue  of 
November.  1S97.  There  is  no  room  for 
question  about  the  advantages  of  locating 
the  truss  rods  as  near  the  center  of  the 
car  as  will  give  the  least  bending  moment 
at  the  center  of  bolster,  assuming,  of 
course,  that  proper  care  is  taken  to  pre- 
serve the  strength  of  other  details  of  the 
framing  aflfected  by  such  a  change  in 
position  of  the  rods. 
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Including  Thorough  Explanation 
and  Description  of  the 

AIR-BRAKE 
Caught 
by  jMail 

The  correspondence  system  of  educa- 
tion in  technical  subjects,  as  carried  on 
by  The  International  Correspondence 
Schools,  of  Scranton,  Pa.,  is  the  most  suc- 
cessful plan  ever  devised  for  giving  thor- 
ough, practical  education  to  wage  earners. 

The  remarkable  features  of  the  plan  are 
its  simplicity,  practicability  and  economy. 
.\  beginner  taking  up  a  complex  subject — 
for  e.vample,  mechanical  engineering — 
finds  his  first  Instruction  Papers,  received 
through  the  mail,  very  simple  and  easily 
comprehended.  Each  paper  prepares  the 
way  for  the  ne.xt.  and  the  difficulties  to  be 
overcome  are  reduced  still  further  by  the 
personal  aid  of  the  instructors,  who  are 
in  close  touch  with  the  student,  through 
the  mails,  during  the  entire  course.  The 
perfection  reached  in  the  text  and  illus- 
trations of  the  Instruction  Papers  is  the 
result  of  six  years  of  improvements,  in- 
volving the  expenditure  of  $150,000. 

The  Locomotive  Engineers' 
Scholarship 

Is  a  Thorough  Course  of  Instruction  in 
Arithmetic,  Mensuration,  Mechanics, 
Mechanical  Drawing,    Locomo- 
tives, Dynamos  and  Motors. 

Instruction  is  Also  Given  by  Mail 

IX 

Steam,  Electrical  or  Civil  Engineering, 
Mathematics,  .Architectural  or  Mechanic- 
al Drawirg,  Architecture,  Bookkeeping, 
Shorthand,  and  English  Branches. 

.\  circular  describing  our  special  course 
for  Locomotive  Engineers  and  Firemen 
will  be  sent  on  application. 

Full  particulars  may  be  obtained  by 
writing  to 

The  International  Correspondence 
Schools, 

BOX  801,  SCRANTON,  PA. 
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HARRINGTON 

System  of  Labor- 
Saving  Appliances 


CONSISTS  OF 


Hoists,  Tramways.Travcling  Cranes, 

Iron-Working  Tools,  Special 

Machinery. 


The  Improved  Harrington  Hoist. 

•'  The  Standartl  Hoist  of  the  World." 


Load  is  carried  on  two  distinct  chains, 
each  link  having  a  greater  strength  than 
rated  capacity  of  hoist.  Has  been  greatly 
improved  and  will  outwear  any  hoist  made 

HADE  W  SIZES  FROM  SOO  TO  20,000  POUNDS. 


WE    ALSO    MAKE 

Boring  Mills,    Drilling  Machinery, 

Lathes,  Planers,  Gear  Cutters, 

Chucks,  Elevators,  Screw 

Hoist. 

CATALOGUE  FREE. 

E  HARRINGTON  SONS, 

15th  and  Pennsylvania  Avenues, 

phiij\delphia,  pa. 


In  the  design  of  body  bolsters  there  are 
in-.known  quantities  to  cope  with  just  as 
in  many  other  mechanical  details,  and  the 
one  that  the  designer  cannot  provide  for 
intelligently  in  this  case  is  a  concentrated 
end  load.  It  is  not  difficult  to  see  that  a 
bolster  so  loaded  is  in  tlie  best  condition 
for  deflection,  since  its  strength  is  cal- 
culated generally  for  a  distributed  load  in 
order  to  keep  down  dead  weight. 

That  portion  of  the  paper  referring  to 
the  wooden  framing  contains  some  valu- 
able hints  about  distribution  of  material 
in  upper  and  lower  framing,  and  the  effect 
of  3  weak  member  on  the  body  as  a  whole. 
In  the  discussion  of  the  paper  by  the 
members  tliere  was  considerable  informa- 
tion brought  out  that  will  pay  a  man  who 
i<  interested  in  the  technics  of  car  framing 
to  have  for  present  reference,  since  all  of 
those  participating  knew  what  they  were 
tslking  about. 


An  Air  Ram. 

The  "cannon"  has  become  a  familiar 
tool  for  starting  an  obstinate  bolt,  and  has 
been  fotmd  very  useful  for  the  purpose; 
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but  there  is  more  or  less  danger  attending 
the  manipulation  of  a  tool  which  depends 
on  an  explosive  for  its  energy.  We  illus- 
trate an  air  ram  which  was  gotten  up  by 
Master  Mechanic  New,  at  the  Missouri 
Pacific  shops,  Kansas  City,  Kansas.  This 
tool  is  intended  to  do  what  the  cannon 
was  made  for — that  is,  drive  out  cylinder 
and  frame  bolts — and  it  does  the  job  very 
nicely  by  means  of  compressed  air. 

A  piece  of  gas  pipe  plugged  at  the  ends 
and  fitted  loosely  in  a  cast-iron  base  is  all 
there  is  to  the  ram.  A  5/2-inch  pipe  is 
tapped  into  the  base  to  receive  the  air,  and 
a  5^-inch  plug  cock  controls  the  admis- 
sion of  air.  It  strikes  a  savage  blow  and 
is  perfectly  safe  to  use.    There  is  no  pack- 


ing about  the  affair.  The  pipe  is  1-32  inch 
less  in  diameter  than  the  base,  which  does 
not  affect  the  results,  as  the  ram  docs  its 
work  by  impact  and  not  pressure.  A  quick 
opening  of  the  cock  to  admit  air  is  what 
sends  the  ram  up,  and  gravity  carries  it 
down  when  the  air  is  exhausted. 


Palatial  Cars  on  the  Lehigh  Valley. 

The  new  cars  Spartan,  Trojan,  Grecian 
and  Corinthian,  recently  placed  in  ser- 
vice on  the  Lehigh  Valley,  between  Buf- 
falo and  New  Y'ork,  are  the  latest  produc- 
tion from  the  Pullman  Works,  and  they 
are  considered  superior  to  any  heretofore 
constructed.  Several  special  features  have 
been  introduced  which  will  undoubtedly 
make  tliem  popular  with  the  traveling 
public,  tlic  most  important  of  which  is  the 
commodious  ladies'  boudoir,  which  is  pro- 
vided with  a  dresser.  The  cars  are  78  feet 
long  over  platforms,  and  contain  all  the 
latest  improvements,  including  wide  vesti- 
bules, Pintsch  gas  system  of  lighting,  and 
safety  system  steam  heat.  They  are  fin- 
ished in  carefully  selected  vermilion  wood, 
secured  in  the  East  Indies,  and  are  plainly 
yet  handsonvely  decorated  with  the  latest 
design  inlaid  marquetry  work.  The  up- 
holstery on  the  seats  and  backs,  which  is 
a  moquette  of  a  Persian  design,  with 
green  border  and  center  pattern  of  bright 
colors,  was  specially  imported  for  these 
cars.  The  crnanientation  of  the  ceiling 
harmonizes  with  the  upholstery  and  other 
interior  finishings,  giving  the  car  an  Ara- 
besque effect.  The  carpets  are  of  a  rich 
velvet,  and  passengers  entering  the  cars 
a*  once  note  the  elegance  and  at  the  same 
time  the  simplicity  of  the  ornamentation 
of  the  finishings,  which  give  them  a  deli- 
cate appearance,  difficult  to  describe,  and 
which  must  be  seen  to  be  appreciated. 


Weight  of  Engine  Belongs   to   Weight 
of  Train. 

There  were  some  curious  remarks  con- 
cerning weight  of  trains  made  in  a  Lon- 
don publication  lately  by  a  party  posing 
as  an  authority  on  train  speeds.  He  says : 
"In  this  connection,  I  venture  to  enter  my 
protest  against  the  inaccurate  and  unscien- 
tific practice  so  prevalent  of  quoting  the 
weight  of  engine  and  tender  as  the  weight 
of  the  engine,  and  of  reckoning  the  weight 
of  the  engine  and  tender  as  part  of  the 
load  hauled.  In  the  former  case  the  ab- 
surdity is  manifest  when  it  is  remem- 
bered that  the  weights  of  British  express 
tenders  vary  from  25  to  45  tons,  and  that 
some  of  the  lightest  tenders  are  used  with 
some  of  the  heaviest  engines,  owing  to 
the  water  trough  and  pick-up  scoop  being 
employed.  Thus  a  London  &  North  West- 
ern engine  of  the  Greater  Britain  class, 
which  weighs  52  tons,  having  a  tender  of 
only  25  tons,  is  made  to  appear  smaller 
than  another  engine  weighing  only  39 
tons  which  has  a  40-ton  tender.  And  the 
error  of  including  the  weight  of  engine 
and  tender  in  that  of  a  train  hauled  is 
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THE  DRAKE  &  WIERS  CO., 

Cleveland,  Ohio. 

Asphalt  Car  Roofing 


Our  ASPHALT  CAR  ROOFING  is  now  In  use  on 

65,000  Cars  ^"^  ^^'  ''•""'  *^^ '"' 

of  15  years'  use  without 

a  failure.     It  is  the  ONLY  GENUINE  ASPHALT 
CAR  ROOFING  IN  THE  MARKET. 

3-PLY  PLASTIC  TAR    ROOFING. 

THE  BEST  IN  THE  MARKET. 


Ashton 
Pop  Valves 

and 

Gages. 

BEST  TO  SPECIFY. 

Always  reliable  and  efficient. 

The  Ashton  Valve  Company, 

271  Franklin  St.,  Boston,  Mass. 


pATCWTO  secured  in  the  United  States  and 
r  H  I  til  I  O  loreign  countries.  Investigations 
as  to  no\'elty  and  \alidit\'-  Liiigation  conducted  in 
the  Courts  and  Patent  Office.  Member?  of  the  bar 
of  the  United  States  Supreme  Court  and  \'arious 
Circuit  Courts. 

BALDWIN,  DAVIDSON  &  WIGHT. 

25  Grant  PL,  Washin-ton,  D.  C.      141  Hroa.iway.  New  York. 


For  Sale! 


One  Opress  Tank,  20  feet  in  diameter,  16  feet  high, 
3-inch  material,  complete  with  hoops  and  patent 
adjustable  lugs.  Has  never  been  used.  Will  sell 
cheap. 

Cypress  Lumber  Co., 

Apalachicola,  Fla. 


manifest  when  it  is  recollected  tliat  the 
weight  on  llic  driving  or  coupled  wheels — 
that  is  to  say,  the  adhesion  weight — is  not 
hauled,  but  itself  hauls  the  engine.  If 
this  be  doubted,  the  fact  can  easily  be 
proved  by  trying  an  engine  with  the  driv- 
ing wheels  raised  from  the  rails.  I  sus- 
pect that  the  progress  made  would  be 
small.  And  the  rest  of  the  weight  of  the 
engine  and  tender  is  virtually  part  of  the 
apparatus  used  for  hauling,  and  not  part 
of  the  load  hauled.  I  deal  with  these  in- 
accuracies because  they  are  so  confusing 
and  hampering  when  any  comparison  of 
work  is  attempted.  The  performance  of 
an  engine  with  a  200-ton  train  may  seem 
highly  creditable  until  it  is  noticed  that 
the  engine  and  tender  weighed  90  tons  of 
this,  leaving  only  no  tons  as  the  load 
really  hauled." 

It  is  hardly  wortli  while  taking  notice  of 
silly  stuff  of  that  character,  which  is  evi- 
dently written  by  an  amateur  engineer 
trying  to  discuss  a  problem  that  was  be- 
yond the  scope  of  his  mental  grasp,  but 
it  may  mislead  some  people.  You  cer- 
tainly cannot  make  a  scientific  estiiuate  of 
the  work  a  locomotive  is  doing  unless  the 
whole  of  the  weight  moved  is  taken  into 
account.  The  fact  that  tenders  differ  so 
much  in  weight  makes  it  the  more  im- 
portant that  the  weight  of  engine  and  ten- 
der should  be  included  in  the  train  tons. 
The  weight  of  engine  is  certainly  included 
in  all  formula;  for  calculating  the  power 
of  locomotives. 

Through  some  mental  twist,  the  writer 
of  the  words  quoted  would  like  to  calcu- 
late the  work  done  by  a  locomotive  the 
same  way  as  would  be  correct  if  it  were 
acting  as  a  stationary  engine.  If  the  sug- 
gestion to  raise  the  driving  wheels  from 
the  rails  were  followed,  and  means  taken 
to  transmit  the  power  developed  by  a 
dynamo  or  other  medium,  the  weight  of 
the  locomotive  would  then  cut  no  figure. 
But  as  long  as  it  has  to  move  itself  as  well 
as  the  train,  the  weight  of  locomotive 
and  tender  must  be  taken  into  considera- 
tion. 


Changes  on  the  Nashville,  Chattanooga 
&  St.  Louis. 

The  office  of  general  superintendent  of 
the  Nashville,  Chattanooga  &  St.  Louis 
has  been  abolished,  and  INIr.  M.  J.  C. 
Wrenne.  who  has  held  that  position,  has 
been  appointed  superintendent  of  trans- 
portation, with  jurisdiction  over  the  en- 
tire system.  The  road  will  be  divided  into 
five  divisions,  each  to  have  a  division  su- 
perintendent. The  first  division,  com- 
prising the  line  from  Hickman,  Ky.,  to 
Nashville,  Tenn.,  from  Di.xon  to  Mannie, 
and  the  West  Nashville  line,  and  the  sec- 
ond division  embracing  the  line  from 
Nashville  to  Chattanooga,  including  the 
Lebanon  branch,  and.  the.  branch  hnes 
from  Watrace,  Cowan  and  Bridgeport, 
will  be  in  charge  of  Mr.  J.  H.  Peebles  as 
division  superintendent,  with  headquarters 
al   Nashville,   Tenn.     The   third   division. 


known  as  the  Atlanta  division,  will  be  in 
charge  of  Mr.  J.  L.  McColluni,  as  division 
superintendent,  with  headquarters  at  At- 
lanta, Ga.  He  has  been  superintendent  of 
the  Western  &  Atlantic.  The  fourth 
division  known  as  the  Paducah  division, 
will  be  under  charge  of  Mr.  W.  J.  Hills, 
as  division  superintendent,  with  head- 
quarters at  Paducah,  Ky.  The  fifth 
division,  known  as  the  Huntsville  division, 
will  be  in  charge  of  Mr.  G.  D.  Hicks,  with 
headquarters  at  Tullahoma,  Tenn.,  as 
heretofore.- — Railway  Age. 


Roller  for  Driving  Axle  Journals. 

One  of  the  strange  things  one  en- 
counters when. in  strange  shops  is  the  un- 
niechanical  filing  of  axle  journals.  There 
seems  to  be  an  unreasonable  and  blind 
antipathy  to  any  other  process  of  finishing 
a  steel  journal  (and  an  iron  one,  too,  if 
it  is  one  of  the  seamy  kind),  and  a  pecu- 
liarity of  this  thing  is  that  the  opposition 
sometimes   comes     from    mechanics    who 


ROLLER   FOR   DRIVING   AXIS.   JOURNALS. 

have  lucid  intervals  on  every  subject  but 
this.  There  is  no  question  about  the  su- 
perior surface  left  on  a  journal  by  the 
roller,  if  it  is  properly  used.  The  require- 
ments of  a  truly  cylindrical  and  smooth 
journal  are  fulfilled  better  by  the  roller 
than  by  the  cutting  tool  even,  and  to  put 
a  file  on  such  a  surface  as  a  journal  is 
simply  vandalism;  but  it  is  done  every 
day. 

To  make  good  a  promise  given  while 
over  in  the  West  recently,  we  illustrate 
a  roller  for  driving  axle  journals.  It  is 
reversible,  and  can,  of  course,  be  used  on 
any  job  where  it  is  necessary  to  get  into 
a  corner.  This  roller  was  designed  by  A. 
G.  Elvin.  general  foreman  for  Master  Me- 
chanic A.  T.  Stewart,  of  the  Chesapeake 
&  Ohio,  at  Huntington,  W.  Va.  Mr. 
Stewart  has  everj-thing  rolled  that  re- 
quires a  true  smooth  surface,  and  this  in- 
cludes all  axle  journals,  crank  pins,  pis- 


64 


LOCOMOTIVE    EXCINEERING 


1899. 


ton  rods,  and  valve  stems.  A  water  finish 
or  file  on  round  work  has  no  place  in  that 
shop,  and  they  disappear  in  every  other 
one  where  the  roller  is  given  a  chance 
without  prejudice  to  huck  against.  We 
have  taken  pleasure  in  disseminating  the 
facts  about  this  tool,  and  to  those  who 
from  apathy  or  any  other  reason  have  not 
used  it,  we  say  give  it  a  trial;  it's  a  good 
thing,  and  once  used  becomes  a  perman- 
ent  fi.xture. 


The  annual  report  of  the  Nebraska 
Slate  Board  of  Transportation,  which  has 
ji'st  been  issued,  contains  an  interesting 
chapter  on  the  subject  of  giving  and  ac- 
cepting railroad  passes.  A  list  of  State 
officials  who  hold  pas.ses  is  given,  and  in- 
cludes every  officeholder  and  prominent 
politician  in  the  State.  The  reasons  for 
giving  passes  are  thus  interpreted  by  the 
board:  "Some  passes  are  granted  for  the 
same  reason  that  an  unarmed  citizen  sur- 
renders his  purse  in  the  night — for  peace 
and  safety.  There  are  highwaymen  who 
hold  up  corporations,  candidates  for  office 
and  evil-doers,  who  pay  to  avoid  exposure. 
Such  men  sometimes  become  members  of 
legislatures.  Passes  are  granted  these 
men,  not  for  the  good  they  do,  but  to 
keep  them  from  doing  harm."  The  pass- 
.  age  of  a  law  prohibiting  railroads  from 
giving  passes  to  State  officials  and  the 
latter  from  accepting  passes  is  recom- 
mended.— RiiUzvay  Age. 


The  reports  of  the  Interstate  Commerce 
Commission  show  that  the  amount  of 
money  paid  in  dividends  by  the  railways 
in  a  year  is  from  $57,000,000  to  $58,000,- 
oco.  the  amount  paid  in  salaries  to  all 
officials  is  about  $12,000,000,  while  the 
amount  paid  to  labor  is  over  $460,000,000. 
The  hard  times  following  the  panic  of 
1893  reduced  the  gross  earnings  of  the 
railways  by  over  $1,100  a  mile.  That 
would  mean  over  $200,000,000  for  the 
185.000  miles  of  railway  in  the  country. 
The  result  was  that  the  railways  were 
compelled  to  economize  on  labor.  In  1893 
there  were  515  men  einployed  to  every 
100  miles  of  line,  and  in  1897  only  459, 
which  is  to  say  that  there  were  66  fewer 
men  to  every  100  miles  of  road.  If  in 
1897  there  had  been  as  many  men  to 
every  mile  of  road  as  there  were  in 
1893  the  railways  would  have  employed 
122,000  more  men  than  they  did.  This 
must  always  be  the  effect  of  any  loss  of 
earnings  to  the  railway  companies.  The 
interest  of  labor  is  far  greater  than  any 
other  interest  in  the  railways,  and  what- 
ever hurts  the  railways  hurts  labor. 


In  another  part  of  the  paper  we  men- 
tion the  fact  that  the  Nashville,  Chatta- 
nooga &  St.  Louis'  management  have  de- 
termined to  raise  the  pay  of  their  em- 
ployes. We  now  learn  from  the  Railway 
Age  that  the  Southern  Railway  will  re- 
store  the    10   per   cent,   cut   in   wages   of 


shop  men  made  in  1893.  and  that  the  Louis- 
ville &  Nashville  will  take  similar  action 
with  all  employes  that  suffered  a  reduction 
during  the  hard  times.  Another  road's 
management,  however,  presents  a  contrast. 
An  order  has  been  issued  by  Superin- 
tendent Williams  of  the  Omaha,  Kansas 
City  &  Eastern,  making  a  reduction  of  10 
per  cent,  in  the  salaries  of  all  employes 
receiving  $75  or  over  per  month,  except 
ei.gine.  train  and  yard  men. 


Wheel  for  Graining  on  Wood. 

The  grain  effects  obtained  in  a  large 
part  of  passenger  car  work  is  no  longer 
the  result  of  the  comb  and  chamois 
skin.  These  stand-bys  of  the  artist  have 
been  replaced  to  a  great  e.xtent  on  the 
commoner  parts  of  a  car  by  the  wheel 
shown  in  our  engraving.  This  wheel  is 
made  of  wood,  and  is  covered  on  its  peri- 
phery with  a  composition  the  same  as 
used  on  printer's  rolls.  The  grain  of 
any  wood  that  is  required  to  be  repro- 
duced is  first  brought  to  view  by  planing 
that  particular  piece  of  wood,  after  which 
the  color  is  laid  on,  when  the  wheel  with 
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its  soft  composition  is  rolled  over  the 
painted  surface  of  the  grain  to  be  copied, 
and  takes  it'  up  with  the  pigments,  as 
shown  in  the  cut.  The  wheel  is  then 
transferred  to  the  surface  requiring  the 
graining,  and  being  rolled  over  same,  de- 
posits the  color  and  leaves  a  faithful  rep- 
resentation of  the  actual  grain  of  the 
wood.  This  process  is  used  on  window 
sash  and  other  parts  of  a  car  not  requir- 
ing expensive  hand  work. 


The  French  Minister  of  Public  Works 
has  issued  a  circular  order  to  Prefects 
throughout  the  Republic  calling  attention 
to  the  fact  that  acts  of  malicious  trespass 
on  railroads  are  becoming  more  frequent. 
Wliile  these  are  often  committed  by  chil- 
dren, who  do  not  know  the  consequences, 
they  are  sometimes  committed  by  people 
with  malicious  purpose,  and  some  very 
serious  accidents  have  resulted.  The  Min- 
ister calls  for  greater  vigilance  on  the 
part  of  the  officers  of  the  railroad  com- 
panies and  of  the  local  authorities.  He 
aeks  that  orders  be  issued  to  mayors  of 
cities,  to  the  police  and  to  the  gendarmes, 
to  aid  the  railroad  officers  in  carefully 
giarding  against  such  acts.  The  most  of 
those  who  commit  these  acts  are  never 
discovered. — Railroad  Gazette. 


PERSONAL. 

{Continued.  I 
Mr.    W.    B.    Bates   has   been    .ippointed 
traster  mechanic  of  the  shops  of  the  St. 
Louis,    Iron    Mountain    &     Southern     at 
Memphis,  Tenn. 

Mr.  W.  M.  Paul  has  been  appointed 
master  mechanic  of  the  Wabash  shops  at 
Tilton,  111.  in  place  of  Mr.  G.  J.  De  Vil- 
biss,  transferred  to  Peru,  Ind. 

Mr.  T.  A.  Davies,  formerly  master  me- 
chanic of  the  Wyoming  division  of  the 
Union  Pacific  at  Cheyenne,  Wyo.,  has 
been  transferred  to  Ogdcn,  Utah,  where 
ht   will  have  charge  of  the  shops. 

Mr.  H.  C.  Woumbledorf  has  been  ap- 
pointed foreman  of  car  inspectors  of  the 
Texas  &  Pacific,  with  headquarters  at 
Marshall,  Tex.  He  was  formerly  car 
foreman  of  the  St.  Louis  Southwestern 
at  Tyler,  Tex. 

Mr.  R.  H.  Bowen  has  been  appointed 
superintendent  of  the  Cascade  division  of 
the  Great  Northern,  with  headquarters  at 
Everett.  Wash. 

Mr.  Frank  Shesgrcen  has  been  ap- 
pointed surerintendent  of  the  Willmar 
division  of  the  Great  Northern,  with 
headquarters  at  Willmar,  Minn. 


What  we  are  missing  very  much  in  our 
new  office  is  having  no  files  of  the  back 
volumes  of  Locomotive  Engineering. 
I'  our  readers  know  of  any  set  -for  sale, 
tliey  would  confer  a  favor  on  us  by  letting 
us  know  where  they  are  to  be  had. 


We  understand  that  the  management  of 
the  Texas  &  Pacific  have  voluntarily  in- 
creased the  wages  of  passenger  conduc- 
tors from  $100  to  $125  ^  month. 
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Rogers  Ten  Wheeler  for  Mobile  &  Ohio. 

The  fme-lookiiig  ttii-whccl  engine 
hereby  shown  was  recently  built  by  the 
Rogers  Locomotive  Works  for  the  Mo- 
bile &  Ohio  Railroad  Company.  The 
cylinders  are  18x26  inches,  and  the  diam- 
eter of  drivers  62  inches.  The  weight  of 
the   engine    in    working   order    is    130,000 
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changing  if  it  had  been  laid  out  properly 
at  the  start,  and  that  much  money  might 
have  been  saved  by  it. 

Another  old  master  mechanic  on  one  of 
the  Southern  roads,  right  after  the  war  of 
1861-65,  was  his  own  draftsman  and  draw- 
ing room,  too.  His  only  instrument  was 
his  cane.     He  would  go   into  the  black- 
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Plain  Talks  to  The  Boys. 

BY  C.   B.   CO.VCER. 

The  subject  of  firing  coal  properly  is 
the  one  we  picked  out  at  the  last  meeting 
to  talk  about  to-day.  Of  course,  you  all 
understand  that  coal  is  changed  into  heat 
in  the  firebox ;  this  heat  then  goes  into 
the  boiler  to  change  water  into  steam,  so 


ppunds,  of  which  102,000  pounds  are  OjI 
the  drivers.  The  boiler,  as  will  be  see.i, 
is  of  the  extended  wagon  top  style,  and  is 
60  inches  diameter  at  the  front.  The 
heating  surface  is  1,844.86  square  feet, 
and  the  grate  area  is  25,05  square  feet. 
The  engine  is  capable  of  developing  a 
tractive  power  of  about  22,000  pounds  '1 
starting.  The  principal  dimensions  will 
be  found  on  the  engine  diagram  on 
page  66,        

The  Drafting  Room. 

There  is  a  vast  difference  in  the  way 
drawing  rooms  are  considered,  as  well  ^s 
in  their  equipment.  The  writer  remembers 
an  old  shop  where  the  boss  never  had  a 
drawing  made  until  he  had  completed  a 
machine.  After  one  had  been  finally  in- 
duced to  run  without  interfering,  it  was 
taken  apart  and  one  of  the  apprentices 
called  to  make  sketches,  with  dimensions. 
of  every  piece.  Then  the  boss  knew  the 
next  one  would  go.  ■ 

He  didn't  realize,  however,  that  the  first 
one    would    have     run     with     verv    little 
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smith  shop  and  say,  "Jim,  I  want  you  to 
get  out  a  piece  like  this,"  and  his  cane 
would  trace  out  something  or  other  on  the 
dirt  floor.  "Make  it  out  of  2-inch  iron, 
6  inches  here,  9  inches  there,  and  2  feet 
long.  Understand  ?"  And  then  one  of  his 
number  tens  would  smooth  it  all  down. 
so  no  one  could  see  what  it  was.  If  it 
happened  to  be  right  everything  was  happy ; 
but  if  it  didn't  come  out  as  he  wanted,  the 
blacksmith  caught  it. 

There  are  still  too  many  who  look  on 
the  drafting  room  as  a  place  of  record 
solely,  instead  of  a  source  from  which  de- 
signs, dimensions  for  patternmakers,  black- 
smiths and  machinists  should  emanate 
It  should  also  be  an  information  bureau  re- 
garding the  older  machines  and  equipment. 

While  it  is  possible  to  make  too  much 
of  this  department  and  to  have  too  many 
yards  of  red  tape  attached  to  it,  it  is  gen- 
erally under  rather  than  over  rated,  and 
its  full  usefulness  is  not  always  obtained. 
Give  the  chief  draftsman  a  chance  and  see 
if  he  cannot  add  its  its  value. 


that  we  can  use  the  steam  to  change  this 
heat  into  motion  with  the  engines.  You 
see  that  the  whole  process  is  only  chang- 
ing coal  into  force  or  motion  or  power. 
If  you  want  a  large  amount  of  power  or 
force,  by  whatever  name  you  call  it,  you 
will  have  to  use  a  correspondingly  large 
amount  of  coal.  If  we  use  steam  fast,  we 
must  turn  coal  into  heat  fast;  with  a  light 
or  slow  train  we  use  less  power  than  with 
a  fast  or  heavy  train,  and  it  takes  less  coal 
to  produce  it.  There  is  considerable  waste 
in  this  process;  part  of  the  waste  cannot 
be  prevented  by  the  fireman,  but  there  is 
a  large  amount  of  the  waste  of  coal  that 
it  is  the  work  of  the  fireman  to  prevent, 
and  it  is  of  that  waste  we  will  speak  later. 
You  have  seen  a  poor-steaming  engine 
that  was  using  as  much  coal  as  should 
supply  two  good-steaming  engines,  each 
doing  the  work  for  a  full  train.  Now, 
very  likely  part  of  the  trouble  can  be 
charged  against  leaky  valves  and  packing 
or  poor  machinen.'.  but  the  waste  that  ex- 
ceeds all  others  is  the  waste  when  the  coal 


66 


is  being  turned  into  heat.  Ability  to  pre- 
vent this  waste  is  what  makes  the  differ- 
ence between  a  good  fireinan  and  a  poor 
one. 

Do  not  think  we  can  say  all  that  there 
is  to  be  said  about  skillful  firing  in  one 
lesson.  Whole  books  have  been  written 
by  different  authors,  and  then  some  of  the 
points  are  left  unexplained. 

We  will  talk  about  the  practical  and 
mechanical  part  of  it,  and  leave  the  chem- 
istry of  combustion  till  some  other  time. 

"Don't  give  us  a  lot  of  big  words  about 
the  volumes  of  oxygen,  the  hydro-carbons, 
carbonic  acid  gas,  etc.."  you  say?  Well 
now,  it  is  a  hard  job  to  explain  how  coal 
burns  and  makes  heat  without  explaining 
about  the  changes  the  coal  goes  through 
while  burning.  As  it  changes  from  a  solid 
substance  to  a  gas  which  must  mix  with 
air  before  it  will  burn,  we  cannot  explai.i 
it  properly  unless  we  use  the  natnes  of 
all    the    substances   produced    during    the 


LOCOMOTIVE    ENGINEERING 

in  less  time  than  a  larger  piece,  and  heat 
the  solid  parts  of  the  coal  so  the  whole 
lump  will  burn  quickly.  Very  fine  coal 
burns  so  fast  that  it  explodes  when  you 
throw  a  scoopful  of  it  on  a  good,  clear, 
white  fire. 

The  air  coming  up  through  the  gratjs 
must  get  very  hot  while  passing  through 
the  fire,  or  it  will  not  mix  with  the  gase; 
and  produce  heat.  If  the  coal  is  in  large 
chunks,  it  will  not  lie  close  together.  Thi-i 
will  leave  openings  between  the  chunks, 
through  which  the  air  will  pass  in  a  lars:'.- 
stream,  and  the  center  of  this  large  stream 
will  not  get  hot  enough  to  burn  when  it 
gets  on  top  of  the  hot  coal  in  the  firebox 
before  it  goes  into  the  flues.  If  it  does  not 
burn  before  it  goes  into  the  flues,  it  is  lo;t 
as  far  as  producing  heat  is  concerne  1. 
"How  about  the  openings  for  air  above 
the  fire?"  you  say.  We  will  take  that  up 
later  in  its  proper  place.  Just  now  we  are 
trying  to  have  all  the  coal  on  the  grates 
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changes.  All  of  the  coal^  does  not  change 
into  a  gas  before  burning;  the  solid  parts 
burn  from  the  outside  similar  to  wood. 
But  as  you  ask  for  an  explanation  of  the 
mechanical  operations  with  the  chemical 
names  left  out,  we  will  make  a  start.  Very 
likely  some  of  the  chemists  who  can  ex- 
plain combustion  better  than  we  can  un- 
derstand it  will  get  after  us.  They  will 
have  a  right  to,  for  chemistry  is  at  the 
bottom  of  all  explanations  of  combustion. 

We  will  talk  about  firing  soft  or  bitu- 
minous coal  now,  for  firing  hard  or  an- 
thracite coal  is  another  business  entireli'. 

In  the  first  place,  soft  coal  should  be 
broken  to  a  firing  size  before  it  is  put  into 
the  firebox,  and  the  harder  the  variety  is 
to  break,  the  more  need  there  is  for  break- 
ing it  up  properly,  as  the  harder  varieties 
of  bituminous  coal  burn  slower  than  the 
softest  varieties. 

To  make  steam  freely,  it  must  burn  up 
quickly;  that  is,  it  must  get  hot  enough  to 
roast  all  the  gas  out  of  it  in  short  time. 
A  small  piece  will  get  hot  clear  through 


burn  evenly  and  at  its  best  gait.  All  of 
you  know  what  the  effect  of  a  hole  in  your 
fire  is.  When  you  let  your  fire  get  thin 
so  the  exhaust  tears  holes  in  it,  the  cold 
air  goes  through  the  hole  in  a  tremendous 
current,  chills  the  firebox  sheets  and  flues, 
so  that  the  steam  goes  back  on  you,  the 
coal  around  the  edge  of  the  hole  quits 
burning.  There  is  so  much  fresh  air  strik- 
ing it  that  it  does  not  make  any  heat.  Now 
if  the  coal  is  in  large  chunks,  there  will 
be  big  air  holes  between  them  which  will 
operate  just  the  same  as  if  there  was  a 
hole  torn  in  the  fire,  only  on  a  smaller 
scale.  Enough  of  these  moderate-sized 
holes  will  be  as  bad  as  a  big  one. 

Then  another  point ;  the  coal  must  be 
broken  to  a  fring  size,  so  a-s  to  present 
as  large  a  surface  on  the  outside  of  each 
piece  for  the  heat  to  work  on,  and  in  this 
way  be  burning  a  larger  proportion  of 
the  coal  on  the  grates  at  one  time,  which 
makes  more  heat.  To  use  a  familiar  il- 
lustration, if  you  want  a  quick  hot  wood 
fire   to   cook   with,   you   do   not   put   one 
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single  large  stick  of  hard  wood  into  the 
cook-stove  and  expect  it  to  burn  fast 
enough  to  make  a  hot  fire.  You  will  have 
the  one  big  stick  split  up  into  a  number 
of  small  ones  and  feed  them  in  as  fast 
as  burned  out.  In  this  way  you  get  a 
greater  amount  of  heat  in  a  shorter  time 
than  if  the  one  big  stick  was  put  in  and 
burned  slowly  on  its  Outside. 

If  you  have  a  lot  of  big  chunks  in  the 
firebox  and  throw  fine  coal  in  on  top  of 
them  the  draft  between  the  chunks  is 
severe  enough  to  lift  some  of  the  fine 
stuff  away  from  the  grate  and  carry  it  to 
some  other  part  of  the  firebox  where  the 
draft  is  not  so  severe.  Coal  is  consider- 
ably lighter  when  it  is  heated  hot;  this 
will  tend  to  waste  that  fine  coal ;  it  will 
go  through  the  flues  into  the  smoke  arch. 
Every  bit  of  coal  that  goes  into  the  flues 
is   wasted. 

The  ideal  fire  of  soft  coal  is  one  that 
IS  made  of  small  lumps  not  larger  than  a 
man's  fist,  spread  evenly  over  the  grate, 
so  that  the  supply  of  air  that  is  necessary 
to  make  it  burn  just  right  will  come  up 
through  it  evenly  at  all  parts.  It  must  be 
thick  enough  so  that  part  of  the  air  com- 
ing up  through  it  will  combine  with  the 
gases  which  are  being  roasted  out  of  the 
coal  and  produce  heat  right  at  the  surface 
of  the  piece  of  coal.  If  the  air  and  gas 
does  not  get  hot  enough  to  mix  down  in 
the  fire,  it  will  not  be  hot  enough  to  make 
the  whole  mass  of  coal  burn  at  once.  We 
want  all  the  coal  on  the  grate  to  be  burn- 
ing at  the  same  time,  as  fast  as  it  can,  to 
make  steam  enough  for  a  heavy  train  or 
a  fast  speed. 

Locomotives  have  so  little  grate  sur- 
face in  proportion  to  the  power  produced 
by  their  boilers  and  turned  into  motion 
by  the  engines  that  we  cannot  give  the 
coal  time  enough  to  burn  in  the  most 
economical  way.  We  have  got  to  have 
steam  enough,  even  if  we  use  more  coal 
than  a  good  stationary  boiler  would  need 
for  the  same  power. 

Do  you  see  that  point  clearly?  It  is 
possible  to  have  too  thin  a  fire  to  make 
steam  freely,"  as  the  air  must  get  heated 
enough  in  passing  through  this  fire  to 
burn  as  soon  as  it  gets  to  the  place  where 
it  meets  the  combustible  matter  already 
in  the  firebox ;  this  point  is  at  the  surface 
of  the  burning  coal.  If  the  air  passes 
through  without  getting  hot  enough  it  will 
not  turn  into  heat.  With  a  soft  free- 
burning  coal  and  soft  exhaust  a  very  thin 
fire  can  be  carried;  for  a  slower-burning 
coal  a  thick  fire  is  necessary  so  as  to  hold 
the  air  back  and  allow  it  time  enough  to 
mix  while  passing  through  the  burning 
coal.  This  is  just  where  the  skillful  fire- 
man shows  his  ability,  in  so  building  his 
fire  and  keeping  it  of  the  proper  thick- 
ness that  it  will  make  heat  and  not  smoke. 
Heat  is  colorless,  and  while  a  certain 
amount  of  smoke  comes  from  hard- 
worked  engines,  even  with  a  good  fire- 
man, yet  it  is  a  popular  delusion  that  a 
locomotive   must   make   lots   of   smoke   if 
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it  steams  well.  If  the  fire  is  of  the 
proper  thickness  an<l  the  draft  tlirougli  it 
is  evenly  dislrilnitcd  all  over  the  grate, 
it  should  he  a  dazzling  white  color  all 
over  the  grates,  like  an  electric  arc  light. 
A  skillful  fireman  recognizes  the  proper 
color  when  he  sees  it,  although  he  may  not 
be  able  to  describe  it  exactly  to  a  be- 
ginner. When  you  look  into  the  fire- 
box before  putting  in  fresh  coal  see  where 
the  white  spots  arc.  That  indicates  wlierc 
the  fire  is  burning  the  fiercest  and  will 
likely  need  a  supply  of  coal  first.  If  part 
of  the  fire  looks  dead,  it  may  be  there  is 
clinker  on  the  grate,  which  prevents  the 
air  coming  up  through  the  fire  at  that 
point,  in  which  case  very  little  coal  is 
needed  there ;  it  won't  burn'  when  you  put 


on  the  fire.  We  avoid  this  in  a  measure 
by  closing  the  door  after  each  scoop  o: 
fresh  coal. 

Some  engines  burn  their  lire  more  at 
one  end  of  the  firebox  than  the  other,  and 
must  be  fired  to  suit.  Better  try  and  finj 
out  why  this  is  so,  and  if  a  poor  steamer, 
get  her  altered.  Sometimes  this  diflficulty 
is  caused  by  an  improper  arrangement  jf 
the  front  end ;  sometimes  it  is  on  account 
of  flues  stopped  up;  at  others  it  may  be 
that  the  grate  openings  are  not  even'y 
spaced  or  the  clinker  has  clogged  the  air 
spaces  at  one  end.  There  is  a  reason  for 
this  trouble,  hunt  it  up  when  you  can. 
Some  extension  front  engines  fill  up  their 
front  ends  so  it  will  affect  their  draft,  and 
so    little   air   comes    through    the    fire    in 


Baltimore  &  Ohio   Southwestern   Con- 
solidation Locomotive. 

The  consolidation  shown  on  this  page 
was  built  by  the  Baldwin  Locomotive 
Works  for  the  Baltimore  &  Ohio  South- 
western. It  is  a  powerful,  well -designed 
engine,  the  cylinders  being  21  x  28  inches, 
and  the  driving  wheels  56  inches  diameter 
outside  the  tires.  The  boiler  is  straight, 
66  inches  diameter,  made  of  n-i6  inch 
steel,  and  is  designed  to  carry  a  working 
steam  pressure  of  190  pounds.  There  are 
2,095.7  square  feet  of  heating  surface,  and 
32.7  square  feet  of  grate  area.  The  en- 
gine in  working  order  weighs  158,000 
pounds,  of  which  138.000  pounds  rest  on 
drivers.  The  tractive  power  is  35,600 
pounds,  and  the  ratio  of  adhesion  3.8. 


B.\LDWIN     CONSOLIDATION     FOR     B.\LTIM0RE    &    OHIO    SOUTHWESTERN. 


it  in.  If  it  is  a  clinker,  lose  no  time  iii 
loosening  it  from  the  grates,  breaking  it 
up  fine  or  taking  it  out  entirely  at  the  first 
opportunity.  If  the  fire  is  banked  at  the 
black  spot,  level  it  off  with  a  slash  bar,  or 
better  still,  put  all  your  coal  at  other 
points  in  the  box  so  as  to  burn  out  the 
bank.  This  is  very  apt  to  happen  with 
fine  coal.  If  the  black  spot  is  a  hole  in 
the  fire  where  the  coal  has  burned  out, 
get  a  scoop  of  coarse  coal  in  there  quickly, 
so  it  will  stop  the  rush  of  cold 
air  through  the  hole  as  well  as 
have  a  supply  of  coal  burning  on  that  part 
of  the  grate.  An  attentive,  observant  fire- 
man does  not  have  to  fire  very  long  before 
he  can  tell  the  cause  of  the  black  spot.  As 
the  engine  burns  the  coal  continuously, 
the  fire  should  be  fed  in  the  same  manner, 
not  with  four  to  six  scoops  at  a  time,  then 
waiting  till  it  burns  down  and  loading  in 
another  charge.  Put  in  one  at  a  time 
when  the  train  is  light,  or  two  at  the  most. 
It  is  no  harder  work  than  the  other  way 
of  a  whole  lot  of  coal  at  a  time  and  a  so- 
called  rest  on  the  seat-box  between  times. 
The  door  should  be  shut  each  time  be- 
tween scoops  of  coal,  in  order  to  let  the 
exhaust  get  some  action  on  the  fire  t-j 
start  the  last  scoopful  to  burning  fiercely. 
This  is  of  more  importance  than  the 
amount  of  air  going  in  the  door  in  cooling 
off  the  flues.  Just  as  soon  as  the  door  is 
opened  it  changes  the  action  of  the  exhau  t 


this  case  that  the  coal  will  not  burn  prop- 
erly and  makes  no  heat.  Nettings  may 
stop  up.  If  with  an  extension  front  end 
the  steam  from  the  exhaust  will  come  out 
white,  there  being  no  chance  for  smoke  to 
mix  with  it.  In  these  cases  the  defects 
can  be  cured  at  once  by  mechanical  means 
in  reach  of  the  fireman  and  engineer. 

To  return  to  the  proper  method  of 
handling  the  coal,  so  as  to  produce  good 
results,  beware  of  putting  in  too  much 
coal  when  the  boiler  does  not  make  steanj. 
That  is  a  common  fault.  When  the  gage 
goes  back  the  fireman  gets  nervous  and 
puts  in  more  when  that  whi^h  is  already 
in  there  is  not  burning  as  fast  as  it 
should. 

Keep  still  and  give  the  fire  a  chance  to 
breathe.  A  fire  needs  air  circulating 
through  it  just  as  much  as  a  man  nee  Is 
air  through  his  lungs.  If  there  is  a  bad 
hole  in  the  fire,  very  little  black  smokj 
will  come  out  of  the  stack.  As  you  put 
in  fresh  coal  till  you  get  a  scoop  of  coal 
into  the  hole,  then  the  thick  black  smoke 
will  show  at  the  stack  instantly. 

Let  it  be  the  aim  of  the  new  fireman  to 
keep  an  even  fire  that  is  bright :  fire  a 
little  at  a  time,  and  often ;  spread  the  coal 
evenly  over  the  fire.  He  will  soon  catch 
on  to  a  lot  of  facts  about  firing  soft  coal 
"How  will  we  avoid  the  waste  of  fuel  you 
spoke  about?"  you  ask.  We  will  talk 
about  that  next  month. 


A  Mecca  for  Railroad  Men. 

Cedar  Rapids,  la.,  has  been  the  Mecca 
of  the  pilgrimage  of  numerous  railroad 
ofticials,  since  the  method  of  firing  fol 
lowed  on  the  Burlington,  Cedar  Rapids 
&  Northern  Railway  was  described  in  our 
December  number.  There  have  been  rep- 
resentatives from  all  quarters  of  the  con- 
tinent, who  journeyed  thither  to  judge 
for  themselves  how  bituminous  coal  could 
be  burned  without  smoke.  Nearly  every 
pilgrim  was  at  first  inclined  to  think  that 
there  were  circumstances  connected  with 
the  smokeless  firing  followed  at  Cedar 
Rapids  which  would  not  be  applicable  *o 
their  road ;  but  they  were  all  moved  to 
change  that  opinion.  All  were  willing  to 
admit  before  leaving  that  there  was  no 
favoring  of  engines  to  carrj'  out  a  theorj', 
and  that  the  road  was  not  only  preventing 
black  smoke,  but  was  making  as  fast 
time  and  is  hauling  as  heavy  trains  as 
anv  other  roads. 


We  have  received  a  copy  of  the  .\nnual 
Report  of  the  Chief  of  the  Bureau  of 
Steam  Engineering,  which  makes  very 
interesting  reading  to  people  interested 
in  steam  machinery.  The  report  deals 
almost  exclusively  with  naval  affairs,  and 
many  interesting  facts  are  given  about 
our  na%'y.  The  report  was  sent  from  the 
Washington  Government  Printing  OfEce 
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An  Early  Dynamometer. 

At  the  Paris  Exposition  of  1867  we  find 
a  record  of  a  railway  dynamometer  which 
was  very  complete  in  detail,  especially  for 
thirty-one  years  ago. 

As  the  engraving  shows,  it  was  the  in- 
vention of  Mr.  E.  Holtz,  of  Bromberg, 
Prussia,  a  director  of  the  Eastern  Rail- 
way of  that  country  at  the  time. 

There  is  little  need  for  description  of 
the  device,  the  engraving  makes  the 
mechanism  of  it  clear  to  the  reader.  The 
card  or  diagram  was  traced  on  the  mov- 
ing band  of  paper  pqrs,  through  the 
medium  of  the  compound  levers  shown  in 
the  connections  between  bumper  and  car. 

It  was  an  ingenious  device,  and  also 
shows  the  details  of  the  coupling  used 
on  European  cars  very  clearly. 


500  of  oak  and  439  of  maple  veneer 
were  required.  There  were  required  in 
addition  13  gallons  of  varnish,  45  pound- 
of  glue  and  nearly  3,000  pounds  of  iron, 
e-xclusive  of  800  pounds  of  iron  castings. 
For  the  furnishing  of  the  car,  there  were 
required  69  yards  of  scarlet  plush,  44 
yards  of  green  plush,  61  yards  of  sheeting 
and  243  pounds  of  hair.  The  springs  on 
the  car  seats  cost  $43.17.  The  basket 
racks  cost  $77.35 ;  the  sash  levery,  $42 ; 
the  bronze  window  lifts,  $24.40,  and  the 
gold  leaf  for  the  embellishment  of  the 
woodwork,  $14.50.  For  the  window 
fasteners,  $15.47  worth  of  material  was 
required ;  two  stoves  cost  $77.56,  and  the 
tin  used  on  the  roof  of  the  car,  $41.44. 
The  labor  in  the  construction  of  the  car 
represented    a    cost    of     $1,236.94,    bring- 


west  of  the  Ohio  River  in  proper  shape 
to  handle  the  heavy  freight  equipment 
that  is  being  used  east  of  the  river  the 
receivers  found  it  necessary  to  rebuild  51 
bridges  between  Benwood,  W.  Va.,  and 
Chicago.  That  the  structures  might  be 
rapidly  pushed  to  completion  it  was  de- 
cided to  divide  the  work  among  three 
companies.  The  Youngstown  Bridge 
Company,  of  Youngstown  will  erect  31 
bridges  on  the  central  Ohio  division,  be- 
tween the  Ohio  River  and  Newark,  O. ; 
the  Pencoyd  Bridge  Works  was  awarded 
the  II  bridges  on  the  Lake  Erie  division, 
Newark  to  Sandusky,  and  the  Edgemoor 
Bridge  Company,  of  Wilmington,  Del., 
will  erect  the  nine  bridges  needed  on  the 
Chicago  division.  The  total  cost  of  these 
bridges  is  in  the  neighborhood  of  $300,000, 
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High  Cost  of  Luxurious  Cars. 

There  has  recently  appeared  a  detailed 
statement  of  the  cost  of  constructing  at 
the  Altoona  shops  a  sample,  first-class, 
modern,  up-to-date  luxurious  passenger 
car,  and  some  of  the  items  are  of  interest. 
The  wheels  and  axles  represent  a  cost  of 
$332-35 ;  the  trucks  upon  which  the  car 
rests  cost  $553.62 ;  the  air  brakes  represent 
$131-75 ;  the  seat  fixtures,  25  in  number, 
cost  $50.50;  the  three  bronze  lamps, 
$13.50;  the  two  gas  tanks,  $84;  the  chan- 
deliers, $50.72,  and  the  item  of  screws, 
which  might  not  appear  to  be  an  im- 
portant one,  $51.80.  For  the  building  of 
the  car,  2,480  feet  of  poplar  wood, 
3,434  of  ash,  1,100  of  white  pine, 
2,350  of  yellow  pine,  450  feet  hickory. 
400    of    cherry,    700    of    Michigan    pine. 


ing  up  the  expenditure  to  more  than 
$4,400. 

The  requirements  of  this  modern  age 
demand  coaches  of  the  finest  type,  which 
must  be  run  with  the  fastest  and  finest 
trains,  and  in  case  of  a  derailment  or 
collision  these  palatial  cars  are  reduced  .0 
fragments. 

Allowing  what  can  be  saved  from  scrap- 
iron,  the  risk  of  running  such  fine  cars 
is  considerable,  and  the  damage  suits  re- 
sulting from  State  laws  are  still  more  im- 
portant.— Pittsburgh  Post. 


and  it  is  expected  that  all  will  be  in  place 
by  September.  Nearly  6,000  tons  of  steel 
will  be  needed  for  the  structures. 


Big  Order  for  Bridges. 

One  of  the  largest  bridge  contracts  that 
has  been  awarded  in  many  years  has  been 
let  by  the  receivers  of  the  Baltimore  &- 
Ohio  Railroad.  In  order  to  place  the  lines 


It  has  always  seemed  strange  to  us  how 
the  English  people  permitted  the  most 
valuable  collection  ever  got  together  of 
drawings  and  data  concerning  their  ear^ 
railroads  and  railroad  machinery  to  be 
sold  to  the  Field  Museum  of  Chicago,  for 
they  have  a  keen  interest  in  such  things. 
This  was  proved  a  short  time  ago  at  a 
sale  of  curiosities  and  relics  held  at 
Stevens's  auction-rooms,  London,  whe.i 
the  Stephenson  plan  of  the  railway  from 
London  to  Birmingham,  a  unique  me- 
morial of  the  railroad  engineers  G.  and  R. 
Stephenson,  was  sold  for  26  guineas,  equal 
to  $126. 
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Excludinfi;  Weight  of  Engine  and  Tender 
From  Weight  of  Train. 

In  our  January  issue  wc  comniciUed 
upon  remarks  made  by  a  correspondent  of 
a  British  engineering  journal,  in  which  ob- 
jection was  made  to  including  the  weight 
of  engine  and  tender  wlien  calculating  the 
work  a  locomotive  had  to  do  in  pulling  a 
train.  Referring  to  what  we  said,  the 
Rochester  Democrat  and  Chronicle  makes 
the  following  trenchant  criticism : 

"It  is  much  the  fashion  with  magazines 
devoted  to  scientific  matters  to  indulge  in 
criticism  not  unmixed  with  ridicule  of 
articles  in  the  lay  press  treating  of  tech- 
nical subjects.  That  these  criticisms  are 
not  entirely  without  warrant  is  true.  It 
is  not  given  to  all  men  to  devote  their 
lives  and  activity  to  exclusive  study  on 
scientific  lines ;  for  pure  science  is  not  all 
of  this  busy  life,  and  other,  if  less  im- 
portant, matters  demand  attention. 

"While  all  this  is  unquestionably  true, 
it  must  not  be  supposed  that  everything 
which  is  advanced  in  these  technical 
periodicals,  under  the  guise  of  scientific 
information,  is  entirely  exempt  from  the 
criticism  to  which  the  non-technical  press 
is  subjected.  In  the  current  number  of 
that  excellent  magazine,  Locomotive  En- 
gineering, is  a  quotation  from  a  London 
publication  which  is  an  apt  illustration  of 
technical  journalism." 

The  salient  points  of  the  so-called 
scientific  article  were  then  reproduced, 
and  the  Chronicle  continued : 

"It  is  due  to  the  editor  of  Locomotive 
Engineering  to  say  that  he  character- 
ized the  article  quoted  as  "silly  stuff,"  but 
it  would  seem  that  the  term  used  is 
scarcely  adequate.  Emanating  from  an 
ostensibly  scientific  source,  it  is,  in  an 
educational  sense,  more  than  silly ;  it  is 
intrinsically  vicious.  The  writer  of  this 
precious-  bit  of  scientific  information  is 
not  an  engineer.  Indeed,  it  is  to  be 
doubted,  judging  from  this  deliverance, 
whether  he  would  be  able  to  pass  an  ex  ■ 
amination  for  admission  to  the  kinder- 
garten department  of  the  Mechanics'  In- 
stitute. Had  he  been  capable  of  writing  a 
child's  primer  of  mechanics  he  would  have 
known  that  even  the  weight  of  the  steam 
admitted  to  the  cylinders  of  the  locomo 
live  must  be  included  in  the  gross  load  to 
be  hauled  along  the  rails.  When  the 
proposition  was  tried  on  a  grammar 
school  boy  the  lad  instantly  made  the  ab- 
surdity apparent  by  practical  illustration 
in  this  wise :  'If  I  tie  my  coaster  to  a  tree 
with  a  rope  and  tie  another  boy's  coaster 
behind  mine :  then  if  we  both  get  on  our 
sleds  and  take  hold  of  the  rope  and  pull 
the  whole  outfit  up  the  tree,  you  must 
count  both  sleds  and  both  boys  in  the 
load.' 

"The  lad  was  right.  He  threw  the  ques- 
tion of  traction  co-efficient,  with  which  the 
so-called  scientific  writer  muddled  his 
readers,  out  of  the  problem,  and  went  at 
once  to  the  question  of  energy  excited  to 


overcome  the  inertia  of  the  sleds  and  their 
loads  and  keep  them  moving;  which,  in 
Ihe  case  of  the  first  sled,  included  the 
weight  of  the  boy  that  exerted  the  energy. 
"Applied  science  is,  of  course,  unfail- 
ing, but  some  of  the  alleged  phenomena  of 
science  recently  promulgated  in  the  tech- 
nical journals  will  scarcely  stand  the  test 
of  applied  common  sense." 


Iron  Trestles  in  Austria. 

We  are  indebted  to  Mr.  Hermann  Von 
Littrow,  of  Villach.  Austria,  for  the  very 


Advice  on  Mechanical  Subjects. 

"Advice,"  says  the  proverb,  "is  easy  to 
give,  but  hard  to  take."  We  don't  exactly 
agree  with  this  if  wc  consider  the  future 
in  the  least,  as  it  is  not  always  easy  to 
give  advice  or  even  an  opinion  and  retain 
the  friendship  of  the  listener.  This  is 
particularly  true  of  advice  as  to  the  value 
of  mechanical  devices  when  the  inquirer 
is  either  the  inventor  or  an  investor  in  it. 

We  were  once  in  the  office  of  a  friend 
who  is  quite  an  authority  on  steam  engine 
matters,    when    a   young    fellow   came    in 


IRON  trestles  in  .\rSTRI.\. 


pretty  views  of  the  two  iron  trestles  that 
are  to  be  seen  on  the  Ybbs  Valley  Nar- 
row gage  Railway  in  lower  Austria.  The 
gage  is  2  feet  sJi  inches,  and  the  line  has 
a  grade  of  3  per  cent. 

The  hight  of  one  of  these  bridges  is  "O 
feet  and  the  other  100  feet.  On  both 
bridges  the  line  is  on  a  curve  of  196  feet 
radius.  The  locomotives  that  are  seen  on 
the  bridges  are  Golsdorf  two-cylinder 
compound,  with  two-axle  (double)  truck, 
and  simple  engine  with  pony  truck  of  the 
Helmholtz  pattern  on  the  rear  are  used. 
Both  types  are  visible  on  both  bridges 
imited  as  a  bridge  test  train. 


with  a  roll  of  blue-prints  and  said  he  had 
been  recommended  there  for  opinion  and 
advice.  After  looking  it  over  our  friend 
said :  "My  friend  do  you  want  an  honest 
opinion  or  "do  you  prefer  taffy?"  An 
opinion  minus  the  taffy  being  called  for, 
he  remarked :   "Well,  personally,  I  don't 

think  it's  worth  a  d ,  but  you  may  find 

somebody  who  will  put  money  into  it." 
This  advice,  though  easily  given,  prob- 
ably made  an  enemy  who  will  declare  the 
party  to  be  an  old  fogy,  or  prejudiced, 
or  both. 

A  somewhat  different  phase  of  the  ad- 
vice question  comes  out  when  we  find  a 
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man  who  has  invested  money  and  then 
wants  to  know  the  value  of  the  device. 
This  is  even  more  delicate  than  the  other 
and  comes  pretty  near  to  calling  a  doctor 
after  the  patient  dies. 

If  you  find  the  machine  is  of  no  merit 
and  tell  the  investor  so,  you  cither  reflect 
on  his  judgment  or  his  common  sense  in 
investing  before  consulting  you.  or  he  gets 
the  impression  that  you  are  not  much  of 
a  mechanic  anyway. 

He  trots  out  reported  tests  by  John 
Jones,  M.  E.,  C.  E.,  D.  P.,  and  other 
things  which  may  or  may  not  equal  Tom 


Pneumatic  Sand  Hoist,  Baltimore 
&  Ohio. 

At  Cumberland,  Md.,  shops  the  Balti- 
more &  Ohio  have  installed  their 
standard  coaling  station,  which  has  in 
connection  a  sanding  system  of  no  less 
importance  than  that  for  coal.  The  sand- 
ing features  of  the  plant  are  the  subject 
of  our  illustrations,  a  reference  to  which 
in  Fig.  I  shows  sectional  elevations  of 
the  sand  drying  house,  the  section  at  the 
left  being  taken  through  the  drying  floor, 
and  shows  the  floor  covered  with  ij^- 
inch     steam     pipe,    resting   on     brick,   on 


from  which  the  sand  is  elevated  to  the 
bins  above  by  compressed  air.  The 
reservoir  and  piping  system  is  shown  in 
Fig.  I.  A  detailed  view  of  the  valve  be- 
tween the  hopper  and  reservoir  is  shown 
in  Fig.  3.  This  valve  controls  the  pas- 
sage of  sand  frotn  the  hopper  by  tneans 
of  a  S-inch  cylinder  above  the  valve,  the 
latter  being  at  the  lower  end  of  the 
piston,  wfiich  is  operated  by  air,  and  is 
in  the  position  shown  when  sand  is  being 
elevated  to  the  supply  pockets. 

All  sand  is  screened  after  entering  the 
chutes   by   passing   through   a   steel    w^ire 
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Pray's  report  on  the  Bates  Thermic  En- 
gine; tells  you  of  eminent  experts  who 
have  pronounced  it  a  marvel  and  wept 
by  the  bucketful  because  they  couldn't 
buy  any  stock;  shows  you  orders  for 
dozens  of  the  machines;  proves  that  a 
little  5  horse-power  of  this  particular  kind 
IS  equal  to  15  ordinary  horse-powers,  etc., 
etc.,  and  thinks  j'ou  are  an  idiot  because 
you  don't  swallow  the  whole  dose  without 
salt. 

We  hope  the  time  will  come  when  a 
mechanic  will  be  consulted  the  same  as 
any  other  expert,  and  not  after  the  money 
has  been  thrown  away,  or  the  reputation 
involved. 


which  the  sand  is  dried.  The  section  at 
the  right  is  taken  at  the  center  of  the 
house  through  the  sand  storage  bins, 
under  which  engines  may  be  supplied  at 
each  side  at  the  same  time,  by  means  of 
telescope  pipes  shown  reaching  from  the 
pocket  to  sand  box,  sand  flowing  by 
gravity  when  valve  is  opened  by  the 
handle  shown  at  the  side  of  the  pipe. 

The  sand  i^  elevated  to  the  drying 
floor  in  cans  and  spread  over  the  steam- 
drying  pipes.  After  drying  it  is  sent  down 
through  the  chutes  shown  in  Pig.  2  to 
the  hopper  shown  in  Fig.  I.  This  hopper 
is  in  communication  with  an  air  reservoir 
48   inches   diameter   and   60   inches   high. 


netting  2J/2  x  2;/2  inches  mesh,  an  opera- 
tion quite  necessary  on  this  system,  for 
the  reason  that  the  sand  used  is  of  the 
manufactured  kind,  that  is,  pulverized 
stone. 


The  latest  manifestation  of  government 
industrial  stimulation  in  Russia  is  the 
equipping  of  metallurgical  works  where 
armor  plate  suitable  for  battle  ships  will 
be  made.  An  old  establishment  is  under- 
going rebuilding  on  the  plan  of  the  Krupp 
works  in  Germany,  and  will  be  provided 
with  means  for  manufacturing  from  the 
raw  material  nearly  every  article  used  in  a 
battle  ship. 
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Compelled  Speed  of  Express  Trains  to 
be  Reduced. 

It  is  never  safe  for  people  of  country 
towns  to  spite  railway  companies  by  mak- 
ing them  obey  stupid  ordinances  requiring 
the  speed  of  passing  trains  to  be  reduced 
to  a  slow  pace.  The  authorities  of  Ather- 
Stone,  a  small  English  town,  have  com- 
pelled the  London  &  North  Western  ex- 
press trains  to  reduce  speed  to  four  miles 
an  hour,  and  the  people  of  the  place  de- 
rived great  amusement  from  watching  the 
trains  crawl  slowly  past.  They  are  not  so 
happy  now.  The  railway  company  dis- 
covered that  a  more  direct  line  with  bet- 
ter gradients  could  be  cnnstruoteil.  which 


ment,  eighteen  miles  from  Wheeling  and 
near  Roseby's  station.  This  monument 
is  a  great  stone  on  the  hillside,  and  is  lo- 
cated in  Marshall  County,  W.  Va.  It  is 
60  feet  long,  35  feet  wide  and  30  feet  high. 
Commercially  minded  men  have  esti- 
mated that  it  is  worth  $200  for  building 
purposes,  but  it  could  not  be  purchased, 
because  of  its  historical  association  with 
the  completion  of  the  main  line  of  the 
Baltimore  &  Ohio  Railroad. 

Cut  deeply  into  the  side  of  the  rock 
that  faces  the  railroad  track  is  the  follow- 
ing inscription :  "Roseby's  Rock.  Track 
connected  Christmas  Eve,  1852. — Hobbs 
&  Paris." 


Saturday  night,  in  order  to  carry  his 
point,  chained  the  locomotive  to  the  rails. 
Karr  and  Charnock  had  hot  words,  and 
a  rough  and  tumble  fight  followed.  The 
Christian  downed  the  Sabbath-breaker, 
and  while  holding  him  remarked  calmly 
that  "Man  was  not  made  for  the  day, 
but  the  day  for  the  man." 

Years  later  Karr  was  struck  on  the 
head  with  a  hatchet,  by  one  of  his  men, 
on  the  Parkersburg  branch,  and  was 
killed.  It  was  reported  that  the  blow 
was  accidental.  Charnock  died  in  189O 
near  Cameron,  W.  Va. 

Recently  Roseby's  Rock  has  been 
cleaned  and  repainted,  and  is  quite  patri- 
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left  Atherstone  out  on  a  side  track,  and 
this  improvement  will  be  carried  out.  The 
natives  are  now  clubbing  each  other  for 
bringing  on  the  disaster.  They  will  not 
be  troubled  any  more  with  fast  trains. 


Interesting  Railroad  Landmark. 

The  first  iron  rails  that  formed  a  con- 
tinuous line  from  tidewater  to  the  Ohio 
River  were  laid  forty-seven  years  ago, 
and  the  work  wa^  completed  on  Christ- 
mas Eve,  1852.  It  is  quite  well  known 
that  the  projectors  of  the  Baltimore  '\ 
Ohio  Railroad  conceived  the  broad  idea 
to  bring  Baltimore,  on  the  Atlantic  Coast, 
into  close  relations  with  the  great  and  the 
then  being  rapidly  settled  Ohio  Valley, 
would  augment  the  gold  in  the  strong 
boxes  of  the  Monumental  City.  After 
many  obstacles  had  been  thrown  in  the 
way,  and  in  turn  surmounted,  the  line 
was  completed,  and  a  trainload  of  proud 
Baltinioreans  journeyed  to  Wheeling, 
W.  Va..  and  watched  the  turbid  Ohio 
flow  by  on  to  the  sea. 

The  completion  of  the  laying  of  the 
iron  rails  (steel  being  too  expensive  at 
that  time)   is  marked  by  a  natural  monu- 


The  men  who  immortalized  themselves 
in  Baltimore  &  Ohio  history  were  the 
stone-cutters  who  cut  the  inscription,  but 
the  rock  gets  its  name  from  Roseby  Karr, 
an  English  engineer  who  was  in  charge 
of  the  track-laying  from  Wheeling,  east- 
ward. 

Those  were  the  days  when  liquor 
flowed  more  than  freely  on  state  occa- 
sions, and  there  was  no  oversight  or  ne- 
glect of  custom  when  the  rails  were  con- 
nected. Whiskey  was  purchased  by  the 
barrel  and  when  the  last  spike  was 
driven  all  hands  proceeded  to  get  glori- 
ously drunk  and  celebrate  the  event  in  a 
manner  acceptable  to  tradition.  There 
was  no  time  to  waste  on  faucets  or  bar- 
tenders. A  sledge  hammer  was  better 
than  an  augur  or  a  bung-starter,  and  the 
heads  of  the  barrels  were  promptly 
knocked  in.  One  of  the  enthusiastic 
trackmen  fell  into  a  neighboring  run  and 
was  drowned.  The  stream  is  now  known 
as  Grave  Creek. 

Karr.  the  engineer,  had  several  inter- 
esting experiences  with  his  men.  One  of 
them.  Abner  Charnock.  objected  strenu- 
ously   to    working    on    Sunday,    and    one 


otic   in   appearance,   the  artists  using  the 
National  colors  in  profusion. 

Liquid  Fuel  in  tlie  Navy. 

There  is  a  curious  incident  mentioned 
in  the  annual  report  of  the  Chief  of  the 
Bureau  of  Steam  Engineering,  which 
illustrates  the  conflicting  interests  we 
hear  so  much  about  in  the  navy.  It  was 
determined  to  make  some  tests  of  liquid 
fuel  to  find  out  to  what  extent  it  was 
adapted  for  use  in  the  navj-,  and  a  small 
torpedo  boat  belonging  to  the  Ordnance 
Bureau  was  lent  to  the  Bureau  of  Steara 
Engineering  for  experimenting  purposes. 
Changes  were  made  in  the  furnaces  to 
adapt  the  boiler  for  burning  liquid  fuel, 
and  the  boat  was  put  in  regular  daily  ser- 
vice to  ascertain  the  cost,  reliability  and 
general  satisfaction  of  the  fuel,  and  it 
was  found  to  be  entirely  satisfactory. 

When  the  boat,  however,  was  returned 
to  the  Ordnance  Bureau,  the  commander 
of  the  torpedo  station  reported  that  the 
use  of  fuel  oil  was  more  expensive  and 
less  satisfactory  than  coal,  and  that  the 
boat  was  less  available  and  less  reliable 
than    when    using   coal.     On   account   of 
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that  report  the  fuel  apparatus  was  taken 
out.  The  Chief  of  the  Bureau  of  Steam 
Engineering  said  in  regard  to  this  inci- 
dent: "It  would  seem  that  the  apparatus 
gave  satisfaction  when  under  the  control 
of  a  competent  officer ;  its  faihire  in  reg- 
ular service  was  not  due  to  any  inherent 
defect,  but  to  indifference  or  lack  of  ac- 
quaintance on  the  part  of  those  who 
handled    it.     The   bureau   does   not   con- 


wonder  during  its  short  visit  to  the  road. 
and  it  was  quite  a  philanthropic  machine 
in  the  way  of  giving  work  to  the  repair 
men  before  Christmas. 

One  of  the  engineers  remarked  that  he 
"didn't  doubt  she  was  balanced,  but  when 
they  could  coa.x  her  up  over  thirty  miles 
an  hour,  the  dufangles  began  to  drop  off 
and  decorate  the  roadbed." 

The   grand     finale,   however,    was   "jes 
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sider  this  experience  as  at  all  unfavor- 
able to  the  use  of  oil  fuel,  but  anticipates 
that  its  use  on  a  larger  scale,  under  the 
direction  of  a  skilled  engineer,  will  prove 
entirely  satisfactory." 


The  Strong  Balanced  Locomotive. 

After  several  attempts  to  haul  a  train 
on  time  on  the  New  York  division  of  the 
Pennsylvania  Railroad,  the  great  and  only 
balanced  Strong  engine  has  given  up 
the  ghost,  so  far  as  that  road  is  con- 
cerned. 

The  repair  tracks  of  the  "Meadows" 
shop  got  intimately  acquainted  with  this 


fore  Christmas,"  when  she  made  a  bold 
attempt  to  get  from  Jersey  City  to  Waver- 
ly — a  distance  of  nearly  twelve  miles.  She 
didn't  get  there,  however,  and  blocked  the 
road  for  an  hour  or  so,  holding  five  or 
six  through  trains  and  as  many  locals. 
Finally  orders  went  out  from  headquar- 
ters to  push  the  thing  on  a  side  track 
somewhere,  regardless  of  damage  it  might 
do  to  the  engine — probably  thought  it  was 
strong  enough  to  look  out  for  itself.  Bal- 
anced engines  are  fine  things,  but  it  seems 
to  be  an  open  question  how  far  you  can 
go — both  in  expense  and  delay  to  traffic — 
to  warrant  running  one  of  them. 


Fitchburg  Vauclain  Compound  Passen- 
ger Engine. 

This  engine  shown  on  page  74  is 
one  of  the  most  powerful  looking 
passenger  locomotives  that  we  have  ever 
examined.  While  on  a  visit  to  Boston 
a  short  time  ago  an  official  of  the  road 
was  kind  enough  to  invite  us  to  ride 
on  the  engine,  and  he  added  the  induce- 
ment that  he  would  prevail  on  the  en- 
gineer to  let  us  run  the  engine  after  we 
were  clear  of  the  switches  and  signals 
near  Boston.  It  was  only  then  that  a 
lapse  of  sixteen  years  in  handling  loco- 
motives w-as  realized  in  its  full  meaning. 
On  reflecting  over  the  offer  we  felt  that 
we  could  no  more  handle  that  locomotive 
successfully  than  if  we  had  never  spent 
years  handlins  the  throttle  to  move  smaller 
locomotives  into  their  best  speed.  We 
were  accustomed  to  looking  down  daily 
from  an  office  on  a  is-story  floor,  but  to 
control  a  locomotive  at  the  altitude  this 
one  seemed  to  hold  appeared  to  be 
doubling  the  distance. 

As  will  be  seen  from  the  engraving,  the 
engine  is  a  ten-wheeler  with  two  cylinders 
on  each  side.  The  cylinders  are  15  and 
25  X  26  inches,  and  drivers  78  inches 
d.ameter.  Without  the  help  of  indicator 
diagrams  we  cannot  say  with  exactness 
what  the  tractive  power  will  be,  but  the 
boiler  pressure  being  200  pounds  per 
square  inch  we  think  that  the  engine  will 
develop  about  25,600  pounds  in  starting. 

The  general  dimensions  are :  Boiler,  ex- 
tended wagon  top,  60  inches  diameter  in 
fi'ont,  firebox  I20j^  x  41J4  inches, 
depth  varyi'ng  from  6l  IS-16  to  75  3-16 
irches;  tubes  328  2  inches  diameter, 
length  15.1;  heating  surface  2748.47 
square  feet;  grate  area  34.48  square  feet. 
The  weight  in  working  order  is  150,000 
pounds,  of  which  111,000  pounds  are  on 
the  drivers.  The  engines  are  very  highly 
spoken  of  in  the  way  they  handle  the 
heavy  fast  passenger  trains  run  on  the 
Fitchburg  Railroad.  More  particulars 
about  this  engine  will  be  found  on  the  dia- 
gram, page  83. 

Compositions  for  Brass  Castings. 

Locumotive  Driving  Brasses.— 1  pa.t 
tin,  6  parts  copper. 

Brasses  for  Solid  Journal  Bearings  for 
Engines  and  Cars  (Freight  Cars).— i  part 
tin,  7  parts  copper. 

Locomotive  Trimmings,  Cocks,  Valves, 
etc. — I  part  tin.  i  part  zinc,  10  parts coppe". 

Low-Grade  Brass  Castings. — All   scrap. 

Filled  Engine  and  Car  Journal  Bearing-;. 
— For  Shell,  all  scrap ;  for  filling,  i  part 
antimony,  6  parts  lead,  i  part  tin. 

Genuine  Babbitt  Metal. — 4  pounds  cop- 
per. 4  pounds  antimony.  96  pounds  tin. 

Bearings  for  Passenger  and  Tender 
Journals. — For  shell,  I  part  tin,  7  parts 
copper;  for  filling,  i  part  antimony,  6 
parts  lead,  i  part  tin. 

For  Lined  Journal  Bearings. — For  brass, 
I  part  tin,  7  parts  copper;  for  lining,  pure 
lead. 
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Injector  Attachment. 

You  will  please  find  enclosed  blue-print 
of  a  heater  for  injector,  feed  and  supply 
pipes  on  locomotives,  keeping  them  from 
freezing  up  in  winter,  also  acting  as  a 
squirt  for  wetting  down  coal  in  summer. 

It  is  the  universal  practice  equipping 
locomotive  with  a  drain-cock  to  branch 
pipe  located  near  the  check  valve  to 
boiler,  keeping  this  cock  open  when  in- 
jector is  not  in  use  and  opening  steam- 
ram  to  injector  a  little,  keeping  a  flow  of 
live  steam  through  branch  pipe,  keeping 
it  from  freezing  up  in  cold  weather. 

This  practice  is  a  great  nuisance,  as 
the  steam  from  waste  pipe  entering  the  at- 
mosphere makes  a  large  volume  of  mist. 


simply  opening  globe  valve  near  running- 
board. 

Anybody  interested  in  this  can  try  it.    It 
is  not  patented. 

It   line  checks  are  used  drill  a   ^Ji-inch 
hole  through  line  check  valve. 

I.  F.  Wallace. 
C,  St.  P.,  M.  &  O. 

.UllllllHl,    U''is. 


Railroading  in  Africa. — Part  II. 

Before  the  advent  of  the  Beira  Railway, 
everything  was  carried  with  Kaffir  packa- 
musi  trains  past  the  fly  belt.  There  are 
four  distinct  belts  of  these  noxious  flies 
between  Fontesvilla  and  Chimoio,  one  in 
the    vicinity   of    Seventeen    Miles,   one   at 


tion  foreman  and  his  gang  up  in  trees 
nearly  all  one  afternoon  about  two  years 
ago.  I  have  seen  from  500  to  1,000  buf- 
falo in  a  herd  not  more  than  600  yards 
from  the  track.  Have  often  seen  lions 
crossing  the  track  at  night  by  the  head- 
light, also  in  daytime.  I  have  frequently 
shot  antelope  and  buck,  with  very  little 
delay  to  the  train.  Guinea  fowls  and 
other  feathered  game  are  also  plentiful. 
I  have  shot  as  many  as  eight  in  one  shot 
from  the  engine,  while  moving,  through 
the  front  cab  window.  Guinea  fowls  hap- 
pen on  the  track  a  great  deal  when  the 
grass  is  long.  I  always  carried  a  rifle  and 
shotgun  on  the  engine.  It  was,  in  fact, 
the   only    way   we    had    of   getting    fresh 


obscuring  vision  of  the  engineer  and  fire- 
man ;  also  condensation  from  waste  pipe 
flying  back  on  links  and  other  parts  of 
machinery,  stopping  up  oil  ways  and  cov- 
ering over  machinery  with  ice.  cutting 
link  and  saddle  pins  and  causing  them  to 
break  off  and  damaging  other  parts  of 
machinery.  In  above  cut  will  be  seen  a 
hole  is  tapped  into  steam  fountain  or 
boiler  head,  a  nipple  and  T  put  in  a  globe 
valve,  connected  on  each  side  of  the  T 
and  run  }^-inch  pipes  from  globe  valves 
down  near  footboard,  and  then  put  an- 
other T  extending  pipes  under  lagging  to 
near  check  valves,  connecting  them  to 
branch  pipes.  Bring  other  pipes  from  T's 
located  near  footboards  back  to  rear  of 
cab,  having  a  globe  valve  located  in  these 
pipes.  Attach  hose  at  rear  end  for  a  squirt. 
Now  it  will  be  seen  that  these  heaters 
can  be  put  on  or  shut  off  at  will  of  en- 
gineer while  running,  doing  away  with 
steam  flying  around  engine,  getting  all 
waste  steam  into  tank  where  it  belongs. 
and  no  damage  to  machinery.  Whichever 
injector  is  working  you  have  a  squirt  by 


Fort\'  Miles,  one  about  Seventy-five  Miles, 
and  another  at  about  One  Hundred  and 
Four  Miles.  They  are  called  the  Tsetse, 
or  blue  rty.  Their  sting  is  fatal  to  horses 
and  cattle.  From  the  terminus  of  the  roa  J 
ox  and  mule  teams  transport  the  freight. 
However,  the  rindepest  caused  the  loss  of 
nearly  all  cattle  in  the  country  in  1896  and 
1897,  and  merchants  and  shippers  again 
had  to  resort  to  Kaffir  carriers.  Many 
mules  were  imported  from  South  America 
about  that  time.  The  railway  now  is  so 
far  laid  and  in  operation,  and  a  number 
of  traction  engines  are  worked  from  dif- 
ferent points  along  the  line,  that  ox  and 
mule  teams  are  almost,  and  in  the  near 
future  will  be  entirely,  dispensed  with  for 
long-distance  hauling. 

There  was  one  grand  feature  connected 
with  railroading  on  the  Beira  line — the 
Pungive  fiats  are  literally  alive  with  im- 
mense herds  of  buffalo,  antelope  and 
other  large  game.  Lions  are  also  numer- 
ous. Herds  of  elephants  have  frequently 
been  seen  crossing  the  track  at  Twenty 
Mile  peg.    An  old  rhinoceros  kept  the  sec- 


meat.  .At  times  we  used  to  get  very  tired 
of  .-Armour's  tinned  Bully  Beef,  and  we 
were  accorded  the  privilege  of  shooting 
game  for  use  by  both  the  company  and 
the  government.  This  hunting  business, 
however,  is  stopped  now.  Last  January 
the  government  passed  measures  prohibit- 
ing the  killing  of  game,  under  heavy  pen- 
alty, without  purchasing  a  hunting  license, 
which  is  very  expensive. 

It  used  to  be  very  dangerous  for  a 
guard  to  go  back  at  night  to  flag,  on  ac- 
count of  lions,  especially  near  Eighty 
Miles,  where  an  old  lion  had  been  known 
to  kill  a  number  of  Kaffirs,  and  became 
very  bold.  He  went  through  the  kitchen 
at  the  hotel  at  Eighty  Miles  one  night,  and 
the  ne.Kt  night  killed  and  devoured  a  Kaffir 
at  the  section-huts  house.  A  few  nights 
after,  I  baited  him  with  a  goat,  and  was 
successful  in  killing  him.  The  general 
manager.  Mr.  Moore,  and  the  chief  engi- 
neer came  out  to  look  at  the  old  fellow,  as 
I  came  past  their  house  while  bringing 
him  to  the  station  on  a  hand  car. 

In  fact,  lions  are  still  dangerous  in  many 
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places  along  the  line.  As  game  becomes 
scarce,  they  become  more  bold  and  vicious. 
I  remember  one  night  at  Sixty-two  Miles, 
I  had  a  guard,  by  name  Wisdon.  an 
American.  While  I  was  taking  fuel,  he 
went  back  to  flag  the  following  train. 
When  about  fifty  yards  from  his  train,  a 
big  hyena  gave  a  yelp,  and  Wisdon  made 
a  run  for  the  train.  I  was  oiling  at  the 
time.  He  came  running  to  where  I  was — 
no  hat,  and  his  hair  all  seemed  to  be  stand- 
ing up  straight.  We  went  back,  but  were 
not  disturbed  again.  .\  hyena,  however, 
is  not  very  dangerous. 

I  have  had  nearly  eighteen  months  of 
continuous  hunting  since  I  left  the  Beira 
Railway — just  enough  to  make  one  wish 
to  discard  civilization  with  all  its  com- 
forts, and  take  up  his  abode  in  the  haunts 
of  wild  game. 

Everything    considered,    the    men    who 


Work  began  in  Beira  November,  1897. 
I  was  told  by  the  Governor,  in  Senna  in 
October,  1897,  that  the  company  were  then 
trying  to  float  bonds  in  Europe  in  order 
to  push  the  work  forward  as  soon  as  pos- 
sible. The  distance  of  the  survey  is  about 
230  miles.  I  have  traveled  over  the  greater 
portion  of  the  route.  It  is  fairly  level,  and 
there  will  not  be  any  great  amount  of 
grading.  It  will  pass  through  a  beautiful 
scope  of  country,  well  watered,  and  plenty 
of  timber,  easy  of  access,  and  a  dense 
Kaffir  population  at  the  Zambesi  end  of 
the  line,  where  the  company  will  be  able 
to  get  the  greater  part  of  their  labor. 
Malaria  and  black-water  fever  are  preva- 
lent and  form  one  of  the  great  drawbacks 
for  this  company. 

The  Pretoria  and  Pietersburg  line,  in 
the  Transvaal,  is  almost  completed,  which 
is  about   180  miles  in  length.     It  connects 


At  the  Lehigh  Valley  Railroad  shops, 
?.t  South  Easton,  it  is  a  common  sight  to 
see  cylinders  on  the  same  type  of  loco- 
motive, which  after  running  eighteen 
months  or  two  years,  have  worn  nearly 
%  inch,  cither  above  or  below,  as  the  case 
may  be;  and  sometimes  above  on  one  side 
and  below  on  the  other.  No  doubt  many 
erecting  shop  foremen  have  noticed  this; 
and  the  machinist  in  charge  of  the  port- 
able cylinder-boring  machine  is  also  prob- 
ably familiar  with  the  "ins  and  outs"  of 
the  phenomena. 

Of  course  the  cylinders  will  wear  some- 
where, and.  theoretically,  if  the  cross- 
heads  and  pistons  are  properly  aligned, 
this  wear  should  be  on  the  bottom  of  the 
cylinders  on  account  of  the  weight  of 
the  piston.  Is  then,  the  reason  for  the 
wear  sometimes  being  above  attributed  to 
any  of  the  following  causes? 


VAUCI..\IN    COMPOUND   ON    THE    FITCHBURG   RAILROAD. 


have  carried  forward  the  work  of  con- 
structing this  railway,  in  face  of  the  many 
almost  insurmountable  difficulties  to  be 
overcome,  when  all  materials  had  to  be 
shipped  a  great  distance  by  sea,  and  no 
transportation  facilities  on  land,  deserve 
the  highest  praise ;  especially  Mr.  A.  J. 
Lawley,  who  has  furnished  the  brain, 
push  and  energj'  in  the  construction  of  this 
line.  He  is  a  just  and  generous  man,  and 
highly  esteemed  by  all  the  men  on  the 
road.  It  is  to  be  hoped  that  Mr.  Lawley 
will  survive  the  ravages  of  that  formidable 
fever  for  many  years,  as  he  and  many 
more  of  his  stamp  are  needed  to  open 
that  vast  northern  region  to  civilization. 

Mr.  Arthur  M.  Moore,  who  was  for- 
merly general  manager.  I  may  also  add. 
is  one  of  the  best  of  men. 

Time  will  doubtless  improve  things  on 
the  Beira  Railway.  Guided  by  experience 
of  the  past,  the  management  will  no  doubt 
make  changes  that  will  be  a  benefit  to 
themselves  as  well  as  their  employes. 

A  survey  has  been  made  from  Beira  to 
Senna,  on  the  Zambezi  River,  for  theco.i- 
struction  of  a  new  railway  by  a  French 
syndicate. 


with  the  Netherlands  system  at  Pretorii. 
They  are  using  mostly  Netherlands  en- 
gines at  present,  but  will  probably  stock 
their  road  with  English  machinery  and 
rolling  stock,  as  it  is  an  English  syndicate. 
In  conclusion,  I  may  say  it  might  be  a 
boon  to  railroad  officials  in  this  country 
to  have  a  good  number  of  our  watchful 
eagle-eyes  drift  over  here  and  enlist  in 
their  service ;  but  I  may  also  add,  rail- 
roading is  not  the  best  paying  game  in 
this  country,  and  is  not  what  we  are  ac- 
customed to  in  the  States. 

P.  E.  Stellwagen. 


Wear  of  Cylinders. 

There  seems  to  be  a  difference  of 
opinion  in  regard  to  the  cause  of  the 
cylinders  of  a  locomotive  wearing,  the 
one  on  top,  and  the  other  on  the  bottom, 
when  presumably  the  working  conditions 
are  the  same  in  both  cylinders.  I  have 
observed  of  locomotives  of  the  same  class, 
while  in  the  shop  for  a  general  "over- 
hauling." including  re-boring  the  cylin- 
ders, that  the  wear  is  as  liable  to  be  on 
the  top  of  the  cylinders  as  on  the  bottom. 


F'irst — The  improper  lining  of  the 
guides.  The  probability  of  the  wear  on 
the  top  of  the  cylinders  coming  under  this 
head  is  a  minimum,  because  the  guides  at 
the  above  mentioned  shops  are  lined  a 
full  1-32  or  1-16  inch  high  in  the  back,  thus 
allowing  amply  for  their  lowering  into 
line  w-ith  the  center  of  the  cylinder,  which 
will  take  place  owing  to  the  boiler  settling 
back,  due  to  expansion  from  heating,  and 
thus  causing  the  guide  yoke  and  guides 
to  lower.  Hence  the  crosshead  is  not  too 
low,  and  the  piston,  the  stuffing-box  being 
fixed,  is  not  caused  to  "ride  high"  or  be 
forced  against  the  top  of  the  cylinder  on 
this  account. 

Second — The  unstability  of  the  cross- 
head.  The  wear  and  lost  motion  in  the 
crosshead  might  cause  "wobbling"  of  the 
piston  head,  and  a  consequent  uneven 
wear  of  the  cylinder. 

Third — The  inertia  of  the  reciprocating 
parts.  Is  it  possible  that  the  wear  on  the 
top  of  the  cylinder  is  caused  by  the  re- 
ciprocating parts  catching  up  on  and 
pushing  or  pulling  the  piston,  thus  causing 
a  change  of  stress  from  tension  to  com- 
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prc'ssion,  or  vice  versa,  in  the  main  and 
piston  rods,  and,  in  running  ahead, 
causing  a  change  of  pressure  (near  the 
ends  of  the  stroke)  from  the  top  to  the 
bottom  guide,  wliicit  would  cause  the  pis- 
ton to  jar  and  knock  against  the  top  of 
the  cyhndcr? 

There  are  doubtless  other  considera- 
tions which  I  have  not  mentioned,  but  in 
any  case  the  mere  existence  of  the  above 
facts  is  cause  for  an  investigation  into 
the  apparent  irregularity. 

O.  H.  Symington. 

317  Bushkill  Street,  Eastoit,  Pa. 

[Our  correspondent  names  all  the 
theories  which  we  are  acquainted  with  for 
causing  the  uneven  wear  of  cylinders.  If 
any  of  our  readers  are  familiar  with  other 
theories  we  shoidd  like  to  hear  from  them. 
—Ed.] 


lap  between  his  tram  marks  on  the  valve- 
stem.  According  to  the  above  he  gets 
twice  the  lap  and  lead  on  his  valve-stem. 
It  is  really  the  same  thing;  but  it  seems 
to  nic  a  little  more  simple. 

Hugo  Schaefer, 

M.  M..    Phila.,  R.  &  New  Eng.  R.  R. 

Hartford.  Conn. 


Not  the  "  Chicago  "  Great  Western. 

I  notice  in  your  January  issue  under  the 
caption  of  "Criminal  Wheel  Fitting"  a 
reference  to  a  derailment  of  a  passenger 
train  on  the  Great  Western  Railway, 
due  to  the  shitting  of  one  of  the  truck 
wheels  under  a  coach.  If  there  has  ever 
been  an  occurrence  of  this  sort  on  this 
railway  I  am  not  aware  of  it,  and  if  this 
refers  to  the  Great  Western  of  England, 
I  think  that  you  should  say  so. 

Tracy  Lyon, 
Master  Mechanic. 

St.  Paul,  Minn. 


panying  sketch  you  will  note  several  rows 
of  tubes  at  front  end  are  above  line  of 
crown  sheet.     Tubes  not  aflfccted.    Water 
used  is  fairly  good,  being  river  water. 
T.  McNaub, 
M.  M.,  Alberta  Rw.  &  Coal  Co. 
-     Lclhbridge,  Ala. 


Curious  Collapse  of  Boiler. 

I  enclose  naigli  sketch  of  statiunaryboiler 
in  which  firebox  collapsed  a  few  dayi 
ago.  This  boiler  was  installed  new  Decem- 
ber 15,  1897.  hence  was  in  operation  ju::t 
one  year.  Tested  to  carry  125  pounds 
steam  pressure,  but  owing  to  being  con- 
nected with  a  battery  of  seven  other  boil- 
ers, some  of  which  only  carry  80  pounds, 
this  pressure  has  never  been  exceeded,  ex- 


Keying  up  Main  Rod. 

While  reading  your  valuable  paper,  I 
saw  Mr.  I.  B.  Rich's  statement  in  regard 
to  keying  up  main  rod  on  a  locomotive. 
Mr.  Rich  says  that  a  main  rod  should  be 
keyed  up  on  the  quarter.  I  say  the  proper 
place  to  key  up  any  rod,  main  or  side  rod 
of  a  locomotive,  is  on  the  dead  center.  I 
must  say  that  Mr.  I.  B.  Rich  could  not 
have  had  much  experience  with  worn 
pins.     I   would   like  him   to  tell   me   how 


Valve  Setting. 

I  have  read  w-ith  considerable  interest 
Ira  A.  Moore's  article  "How  to  Set 
Valves,"  but  I  wish  to  take  the  following 
exceptions :  One  is  to  the  way  that  he 
gets  his  openings.  He  takes  his  point 
from  stuffing-box  of  steam-chest.  I  think 
that  in  practice  he  will  find  that  it  is  al- 
most impossible  for  him  to  get  his  steam- 
chest  cover  down  w-ithout  moving  his 
chest,  in  which  case  his  marks  on  valve- 
stem  would  be  wrong,  and  every  time  he 
took  oflF  steam-chest,  he  would  have  to 
take  points  on  valve-stem  again.  It  is 
preferable  to  take  the  mark  on  some  im- 
movable part  of  the  engine,  for  instance, 
the  cylinder,  right  below  the  steam-chest, 
and  use  a  tram  with  one  straight  end. 
This  would  avoid  trouble  from  this 
source.  Furthermore,  his  way  of  getting 
the  lead  is  not  quite  the  thing.  I  consider 
that  the  best  way  is  to  take  a  piece  of 
metal  of  the  same  thickness  as  the  amount 
of  lead  that  you  wish  to  give  engine,  insert 
it  in  the  ports,  and  bring  your  valve  up 
against  it  in  both  front  and  back  ports, 
marking  your  valve-stem  in  this  position. 
The  points  found  in  this  manner  can  be 
used  the  same  as  the  points  found  as  per 
his  article;  and,  in  getting  the  lead,  move 
the  eccentrics  as  stated  by  him,  until  the 
tram  falls  into  the  mark  on  valve-stem. 
According  to  his  article,  he  gets  twice  the 
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cepting  probably  this  one  case.  Gages, 
however,  on  all  boilers  only  indicate  80 
pounds.  Some  of  your  readers  would 
probably  like  to  give  an  explanation  as  to 
this  cause.  The  plates  are  not  fractured; 
some  of  rivet  holes  are  drawn,  but  in  no 
case  a  break. 

May  say  that  about  one  year  since  we 
had  a  return  tubular  boiler  (guaranteed 
for  125  pounds  pressure)  give  way,  or 
rather  drop  23^  to  3  inches,  starting  near 
brick  work  on  both  sides  directly  over 
fire,  taking  in  4  feet  6  inches  in  radius  of 
boiler  and  4  feet  lengthways  of  boiler. 
Carrying  only  80  pounds  pressure,  this 
boiler  showed  no  leak  after  depression  of 
plate.  There  was  a  little  soft  mud,  but 
not  enough  to  do  injury.  In  neither  case 
was  there  a  shortage  of  water.    In  accom- 


many  wearing  points  a  pin  has.  I  have 
run  a  locomotive  with  the  pin  worn  out 
of  round  over  half  an  inch.  Now  what 
would  you  do  in  case  you  keyed  the  pin 
on  quarter  with  half  an  inch  out  of  round, 
so  there  would  be  no  pound,  with  pin 
worn  as  much  as  this  one  was?  What 
would  be  the  consequence?  I  again  say, 
there  is  but  one  place  to  key  up  a  main 
rod  on  a  locomotive,  and  that  is  the  dead 
center.  I  would  like  Mr.  I.  B.  Rich  to 
tell  what  expansion  has  to  do  with  key- 
ing up  a  main  rod.  I  say  you  can  key 
up  a  main  rod  when  it  is  cold  just  as  well 
as  when  it  is  hot. 

F.    M.    DONNOR, 

An  engineer  of  over  thirty-five  years  ex- 
perience. 
Selma,  Ala. 
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Excess  Rating. 

It  may  not  strike  the  ordinary  observer 
that  an  old  engine  may  be  more  powerful 
than  a  new  one,  yet  such  may  be  the  case, 
and  it  is  the  purpose  of  this  article  to 
demonstrate  how  this  increase  of  power 
may  be  measured  and  taken  advantage  of 
in  tonnage  rating. 

With  new  cylinders  and  tires  the  en- 
gine is  capable  of  exerting  what  we  mav 
call  a  normal  amount  of  tractive  power, 
but  as  the  tires  are  worn  and  turned  down 
and  the  cylinders  are  bored,  there  is  a 
very  appreciable  increase  of  power  with 
the  same  steam  pressure.  After  each 
shopping  this  excess  power  can  be  calcu- 
lated and  e.=;tahlished,  so  that  engines  of 
the  .-^ame  class  may  be  equitably  loaded. 


per  cent.,  and  therefore  assign  that  engine 
10  per  cent,  excess  rating. 

If  the  ruling  grade  on  a  freight  division 
calls  for  a  rating  of,  say,  600  tons  between 
tender  and  caboose,  then  the  above  excess 
rating  would  add  60  tons  to  the  regular 
rating  in  order  to  load  the  engine  equit- 
ably with  others  that  may  be  normal  in 
their  dimensions.  C.  A.  Seelv. 

St.   Paul,  Minn. 


In  the  Navy. 

Oiling  one  of  the  old,  slow-running 
marine  engines  called  for  more  skill  and 
dexterity  than  is  required  in  one  of  the 
modern  high-speed  marine  engines  afloat, 
as  in  the  latter  case,  the  engines  are  most- 
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notwithstanding  their  varying  diameters 
of  cylinders  and  drivers. 

The  accompanying  illustration  shows 
how  this  information  can  be  charted 
graphically,  and  the  excess  ratings  read  at 
a  glance.  This  one  is  calculated  for  18- 
inch  cylinders  and  55-inch  drivers  when 
new.  The  lower  left-hand  corner  is  the 
base,  and  from  it  rise  the  driver  diameters 
in  regular  intervals,  depending  on  the  in- 
crease in  power.  On  the  lower  line  are 
the  increasing  cylinder  diameters,  ar- 
ranged in  the  same  rate  of  increase.  Diag- 
onals are  then  drawn  connecting  certain 
like  percentages  of  increase,  and  enclose  a 
field  of  combinations  that  may  for  con- 
venience be  grouped  as  taking  the  in- 
creased rating  denoted  by  the  lower  diag- 
onal boundary. 

Suppose,  for  instance,  an  engine  of  this 
class  is  turned  out  with  drivers  52  inches 
diameter  and  the  average  bore  of  the  cyl- 
inders iSj/^  inches.  By  following  the  lines 
which  these  dimensions  indicate,  we  find 
their  intersection  in  the  field  marked   10 
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ly  all  vertical  and  are  provided  with  a 
multitude  of  oil  pipes  leading  to  all  im- 
portant bearings.  Again,  hollow  screw 
shafts  and  cranks  are  an  important  factor 
in  cool  running.  The  almost  total  aboli- 
tion of  keyed  rods  is  another  help,  they 
being  replaced  by  the  present  T-head  rods. 
And  last,  though  not  least,  is  the  adoption 
of  well-fitted  babbitt  bearings  in  both 
crank,  thrust  and  main  bearings. 

The  new  crank  shaft  for  the  U.  S.  S. 
"Hartford"  has  bearings  13  inches  diam- 
eter, and  with  a  5-inch  hole  through  them. 
No,  the  hole  does  not  add  to  the  strength 
of  the  shaft.  The  great  drawback  to  the 
cool  running  of  solid  screw  shafts  is  the 
internal  heat.  The  bearing  may  get  hot. 
and  be  cooled  oflf  to  all  intents  and  pur- 
poses, so  far  as  we  can  tell  by  feeling  it 
on  the  surface;  but  the  internal  or  stored 
heat  soon  develops  itself,  and  things  are 
as  bad  as  ever.  With  the  hollow  shaft 
there  is  no  metal  in  the  center  to  retain 
heat. 

It   sometimes   happen?   that   in    time    >f 


hea\  y  weather,  or  when  the  ship  is  takinsf 
much  water  on  board,  it  is  necessary  to 
start  the  bilge  injections,  which  of  course 
calls  for  the  services  of  one  of  the  oilers 
to  look  after  the  strainers,  that  they  do 
not  get  stopped  up  by  waste  and  other 
flotsam  drifting  around  in  the  bilges.  The 
writer  has  a  very  unpleasant  recollection 
of  lying  down  between  the  main  cylinders 
and  reaching  down  into  the  bilge  water 
to  clear  the  injections.  Boys,  did  you 
ever  smell  "bilge  water?"  No  doubt  tb; 
S.  P.  of  Locomotive  Engineering  can  tell 
you  something  about  it.  I  speak  of  the 
bilge  injections;  and  no  doubt  some  may 
ask.  what  are  they?  They  are  valves  lo- 
cated close  to  the  bilges  (the  bilges  are 
the  spaces  in  the  bottom  framing  of  the 
ship),  and  connecting  them  with  the  con- 
denser. 

You  no  doubt  know  that  a  low-pressure 
or  condensing  engine  exhausts  into  a  con- 
denser. A  condenser  is  a  vessel,  cylindri- 
cal or  square  in  form,  and  contains  a  large 
number  of  brass  tubes  about  %  inch  out- 
side diameter  and  averaging  5  feet  long. 
The  number  of  these  tubes  runs  up  into  the 
thousands.  These  tubes  are  what  is  desig- 
nated cooling  surface.  The  cooling  sur- 
face in  the  main  condensers  of  the  ne  a 
"Maine"  is  over  9.000  square  feet.  Con- 
nected with  the  condenser  is  what  is  called 
a  circulating  pump.  The  interor  of  the 
condenser  is  so  constructed  that  the  cir- 
culating pump  keeps  a  continual  stream  of 
water  passing  through  the  tubes  to  keep 
them  cool.  This  is  called  injection  water, 
and  after  passing  through  the  tubes, 
passes  overboard  through  the  outboard  de- 
livery. The  exhaust  steam  coming  in 
contact  with  the  cool  surface  of  the  tubes 
condenses  and  falls  in  the  form  of  water 
to  the  bottom  of  the  condenser.  From 
there  the  water  is  picked  up  by  what  ma- 
rine engineers  are  pleased  to  call  the  air 
pump,  which  is  in  reality  a  water  pump, 
sometimes  of  the  single-acting,  bucket- 
plunger  type.  Any  steam  pump  that  will 
handle  hot  water  can  do  duty  as  an  air 
pump.  The  air  pump  delivers  the  water 
from  the  condenser  to  a  vessel  called  the 
"hot"  well,  from  which  place  the  feed 
pump  puts  it  into  the  boilers.  When  it  is 
necessary  to  do  so,  to  free  the  ship  from 
water,  the  bilge  injection  valves  are  opened 
and  the  sea  valves  closed,  using  bilgs 
water  through  the  condensers. 

I  am  surprised  to  find  men  at  this  late 
date,  and  who  are  working  on  marine  en- 
gines, think  that  the  air  pump  does  pump 
air.  I  have  told  you  that  the  exhaust 
steam  condenses  in  the  condenser;  and 
what  is  the  result?  The  condenser  being 
entirely  empty  of  everything  there  is  a 
vacuum  formed ;  and  the  nearer  air-tight 
all  joints  are  the  nearer  perfect  the 
vacuum.  You  know  that  when  a  high- 
pressure  engine  exhausts  into  the  atmos- 
phere the  air  rushes  into  the  cylinder  and 
creates  a  pressure  against  the  exhaust  side 
of  the  piston,  preventing  the  formation 
of  vacuum.     If  for  argument  sake  we  call 
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atmosphere  in  pressure  15  pounds  per 
square  incli,  then  there  must  be  that 
pressure  on  the  exhaust  side  of  the  high- 
pressure  piston  when  exhausting  into  the 
atmosphere.  In  the  low  pressure  engine 
by  forming  a  vacuum  in  the  condenser,  we 
gain  IS  pounds  on  the  steam  side  by  re- 
moving or  preventing  the  atmosphere 
having  access  to  the  exhaust  side  of  the 
piston.  If  we  were  to  change  the  name 
from  air  to  vacuum  pump  it  would  be 
nearer  the  thing ;  as  maintaining  a  good 
vacuum  in  the  condenser  a  great  deal  de- 
pends on  the  good  work  of  the  air  pump. 

Railroads  in  their  locomotive  practice 
are  not  making  the  rapid  strides  in  the 
working  boiler  pressure  that  obtains  in 
modern  marine  practice.  It  may  surprise 
some  when  I  make  the  assertion  that  the 
pressure  in  marine  boilers  has  jumped 
up  225  pounds  per  square  inch :  yet  such 
is  the  fact,  for  25  pounds  per  square  inch 
on  the  old  marine  boilers  was  a  whole  lot 
of  steam,  and  the  writer  has  blistered  his 
hands  trying  to  hold  20  pounds.  Yet  the 
working  pressure  of  the  boilers  of  the  new 
battleship,  Maine,  is  250  pounds  per 
square  inch,  and  no  doubt  that  pressure  is 
held  by  less  hard  work  than  under  the 
old  system ;  but  the  boilers  are  different. 
W.  DE  Sanno. 

Vallejo,  Cal. 


A  Young  Admirer  of   Locomotive 
Engineering. 

I  am  a  little  boy  thirteen  years  old.  I 
am  very  interested  in  locomotives.  I  am 
acquainted  with  Mr.  D.  D.  Briggs,  master 
mechanic  of  the  Louisville  &  Nashville 
Railroad,  of  this  city.  I  am  a  poor  boy, 
and  the  only  son  of  my  widowed  mother. 
I  thought  if  you  had  a  few  extra  copies 
of  Locomotive  Engineering  every  month 
would  you  please  send  them  to  me.  If  I 
had  the  money  to  get  it,  I  would,  but  I 
have  not.  Robert  E.  Little. 

3643  Camp  street,  Nezv  Orleans,  La. 

[Of  course,  Robert,  you  can  have  what 
you  ask  for.  You  may  be  a  celebrated  en- 
gineer some  day. — Ed.] 


An  Obscure  Scenic  Railroad. 

As  I  have  never  seen  anything  in  Loco- 
motive Engineering  in  regard  to  the  Buf- 
falo &  Susquehanna,  I  will  send  you  a 
short  description  of  it. 

The  motive  power  department  is  under 
the  management  of  Mr.  W.  A.  Brown, 
who  has  made  some  decided  improvements 
in  the  shop  equipment  since  his  appoint- 
ment. The  car  department  and  "cripple 
tracks"  are  equipped  with  air  jacks.  The 
paint  shop  does  all  plain  painting  with  air, 
and  the  boiler  and  machine  shops  also  have 
their  quota  of  modern  improvements.  We 
think  they  will  compare  very  well  with 
other  shops  of  the  same  size. 

We  have  ten  consolidated  engines,  rang- 
ing from  70  to  98  tons ;  four  ten-wheelers, 
about  65  tons — all  Baldwins  except  one,  a 


Brooks — and  five  eight-wheclers,  including 
the  Holman. 

In  connection  with  the  Buffalo  &  Sus- 
quehanna is  the  F.  H.  &  C.  W.  Goodyear 
Lumber  Company.  They  also  have  twelve 
Shay  gear  or  Lima  engines. 

As  a  scenic  route  the  Buffalo  &  Susque- 
hanna cannot  be  beaten,  and  at  some  fut- 
ure date  I  will  send  some  news  descriptive 
nf  its  curves,  grades  and  switchbacks. 
F.  V.  Balch. 

Galclon.  Pa. 


Peculiar  Plan  of  Tube  Setting. 

As  the  subject  of  this  article  is  likely  to 
be  of  interest  to  many  of  your  readers,  I 
send  you  herewith  sketch  showing  our 
method  of  laying  out  tube  sheets  and  a 
description  of  our  method  of  working 
tubes. 

In    wiprking    tubes    we    always    roll    all 
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tubes  tirst,  sectioning  them  afterward  ■■ 
Starting  at  either  of  the  sections  marked 
I  in  sketch,  we  roll  all  the  tubes  in  these 
sections,  proceeding  to  section  marked  2, 
and  finishing  the  rolling  with  sectioT 
marked  3.  We  then  section  them  with 
the  Prosser  expander,  taking  the  differ- 
ent sections  marked  I,  2  and  3,  in  the 
order  named,  as  in  rolling  them. 

By  this  method  we  find  the  tubes  in 
corners  of  section  i  are  perfectly  round 
after  the  work  is  done,  instead  of  the  old 
experience  of  finding  them  oval.  We  also 
find  by  rolling  first  and  sectioning  after- 
wards that  the  tubes  remain  tight  about 
three  times  as  long  as  when  sectioned 
first  and  rolled  afterwards.  This  we  at- 
tribute to  the  fact  that  the  roller  does  its 
proper  share  of  the  work,  the  tube  being 
rolled  tightly  back  against  tube  sheet  be- 
fore the  section  expander  is  used,  and  we 
only  use  it  for  its  proper  share  of  the 
work,  viz. :  the  putting  of  a  shoulder  on 
the  tube  inside  tube-sheet. 

I  have  read  quite  a  number  of  articles 


in  which  the  writers  have  given  their  ex- 
periences of  sheets  going  up  as  much  as 
■4  inch  in  some  instances,  in  the  process 
of  rolling  and  sectioning,  and  the  ex- 
panders have  been  blarned  for  the  trouble, 
whereas  1  think  the  principal  trouble  is 
in  the  method  of  using  the  expander 
rather  than  in  the  tool  itself.  I  have  tram- 
meled our  sheets  (before  and  after  roll- 
ing and  sectioning)  from  center  at  bot- 
tom to  center  at  top  and  from  center  at 
bottom  to  extreme  top  corners,  and  the 
greatest  difference  shown  after  the  work 
has  been  done  was  1-64  inch.  This  is  not 
sufficient  to  cause  any  trouble,  and  I  think 
goes  to  show  we  have  the  correct  method 
of  working  them.  We  have  done  our 
work  in  this  way  for  about  seven  years, 
which  should  be  a  long  enough  time  to 
prove  the  efficiency  of  the  system. 

You  will  notice  from  the  sketch  our 
method  of  laying  out  our  tube-sheet  holes. 
We  lay  them  out  with  the  centers  wider 
at  the  bottom  than  at  the  top,  and  find  we 
get  better  circulation  than  by  the  old  sys- 
tem. I  think  the  wider  space  at  the  bot- 
tom is  very  beneficial  in  preventing  the  ac- 
cumulation of  sediment,  which  is  a  pro- 
lific source  of  tube  trouble.  You  will  also 
notice  we  put  the  top  of  upper  row  jf 
tubes  2  inches  down  from  under  side  of 
crown  sheet,  and  this  2  inches  of  metal 
above  tubes  forms  a  strong  brace  against 
the  holes  going  oval  in  rolling  and  sec- 
tioning tubes,  as  also  does  the  leaving  out 
a  hole  in  each  of  the  top  corners. 

John  Tonge, 
Master  Mechanic. 

Minneapolis.  Minn. 


Home  Made  Metallic  Packing. 

It  has  been  said  that  the  development 
of  the  American  locomotive  has  largely 
been  in  the  line  of  perfecting  details, 
rather  than  changes  in  design.  Among 
those  who  have  labored  to  bring  about 
the  present  high  state  of  eflSciency,  and 
who  will  ever  be  remembered  with  a  feel- 
ing of  gratitude  by  locomotive  engineers, 
is  the  genius  who  first  successfully  applied 
metallic  piston  rod  and  valve  stem  pack- 
ing to  locomotives.  That  there  was  need 
for  something  of  the  kind  in  the  hard  ser- 
vice to  which  locomotives  are  often  sub- 
jected is  quite  clear,  and  the  readiness 
with  which  mechanical  superintendents 
take  hold  of  a  device  of  undoubted  value 
is  evidenced  by  the  fact  that  of  the  38,000 
locomotives  in  service  in  this  country  at 
least  28.000  of  them  are  fitted  with  metal- 
lic packing  of  some  sort. 

Many  of  your  readers  who  were  hand- 
ling locomotives  ten  or  twelve  years  ago, 
that  were  not  equipped  with  a  driver 
brake,  well  remember  the  task  it  was  to 
keep  valve  stems  and  piston  rods  in  such 
condition  that  a  pilot  bar  coupling  could 
be  made  with  some  degree  of  safety,  and 
particularly  so  after  valve  and  piston  rod 
bushings  had  become  worn.  It  was  not 
unusual  to  have  to  pack  a  rod  on  the  trip. 
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while  the  "screwing  up"  of  glands  was 
of  frequent  occurrence.  Some  of  the 
fibrous  packings  in  use  at  that  time  caused 
the  rods  to  wear  rapidly  on  account  of 
the  undue  friction  developed,  while  heat- 
ing and  consequent  scoring  of  pistons  was 
quite  common  on  hilly  roads  where  trains 
were  allowed  to  coast,  unless  a  small 
quantity  of  steam  was  passed  through 
the  cylinders  to  keep  down  the  tempera- 
ture of  the  rod.  That  this  result  should 
follow  was  to  be  expected,  when  we  con- 
sider that  each  runner  had  his  own  in- 
dividual idea  as  to  what  degree  of  tight- 
ness the  packing  should  stand,  together 
with  the  many  different  materials  em- 
ployed to  provide  against  leakage.  A 
few  of  the  worst  that  I  recall  were  old 
rubber  hose,  wet  and  partly  rotted  hemp, 
bell  cord  with  rubber  sleeve,  petrified  as- 
bestos, etc.  One  great  fault  with  most 
fibrous  packings  was  that  they  failed  to 
carry  the  weight  of  the  stem,  and  the 
bushings  soon  became  badly  worn,  and 
trouble  began. 

The  first  style  of  metallic  packing  with 
which  the  writer  had  to  do,  and  used  by 
a  number  of  roads  in  the  West,  was  one 
of  the  "male  and  female"  type,  and  con- 
sisted of  rings  triangular  in  section — 
nearly;  the  babbitt  rings  being  used  next 
the  stem  or  rod,  while  I  he  soft  lead  rings 
made  the  joint  next  the  stuffing-box;  the 
wear  of  the  rings  was  taken  up  by  ad- 
vancing the  gland.  Among  the  few  ob- 
jections to  this  type  of  packing  are  the 
following:  .Adjustment  to  wear  being  left 
to  the  judgment  of  enginemen,  often  re- 
sulting in  its  being  too  tightly  screwed 
up — in  an  effort  to  stop  leaks — causing 
rapid  wear  of  the  motion  work ;  and 
heating  and  melting  of  the  piston  rod 
packing  when  drifting  down  hiil.  To 
avoid  this  latter  tendency,  ana  to  some 
degree  take  up  the  wear  automatically,  a 
few  roads  applied  small  coil  springs  be- 
tween the  gland  and  the  nuts.  I  have 
found,  however,  in  my  own  e.xperience 
with  this  style  of  valve-rod  packing  that 
a  decided  improvement  resulted  from  the 
use  of  a  rubber  sleeve  in  a  plain  stuffing- 
box,  with  the  metal  packing  next  the 
stem ;  this  in  combination  with  the  springs 
on  the  studs  gave  a  somewhat  flexible 
packing  that  appeared  to  adjust  itself  to 
the  vertical  movement  of  the  valve  rod, 
and  would  frequently  run  eight  or  ten 
months  without  attention  other  than  an 
occasional  tightening  up  and  oiling.  An 
undesirable  feature  of  this  style  of  pack- 
ing as  applied  to  piston  rods  was  that  it 
required  crossheads  to  be  almost  free 
from  lost  motion  to  get  the  best  results, 
and  avoid  undue  strains  on  the  crosshead 
fit.  Again,  if  a  rod  of  smaller  diameter 
was  used  in  the  same  stuffing-box  it  re- 
quired thicker  packings  in  order  to  fill 
out,  and  a  size  of  ring  was  soon  reached 
that  did  not  yield  readily  to  the  screwing 
process.  Carefully  applied,  kept  well  lu- 
bricated, and  under  the  care  of  an  atten- 


tive engineer,  this  packing  gave  very  good 
results,  and  was  a  decided  improvement 
over  the  fibrous  packings  used  previously ; 
it  has  largely  given  way,  however,  to  the 
more  mechanically  correct  packings  that 
automatically  take  up  wear  and  utilize 
the  pressure  packed  against,  to  make  the 
joint  on  the  rods,  and  which  will  form 
the  subject  for  another  letter. 

C.  P.  C.\ss. 
Monctt,  ^[o. 


Strengthening  a  Cracked  Bridge. 

One  lot  of  locomotives  i)urchased  some 
years  ago  by  a  well-known  railroad  com- 
pany, developed,  after  a  comparatively 
short  period  of  service,  an  unexpected 
weakness  in  the  cylinders. 

They  were  designed  for  freight  service, 
and  were  of  a,  then,  heavy  consolidation 
type,  with  20  by  24-inch  cylinders.  The 
latter,  in  the  endeavor  to  make  the  weight 
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on  the  leading  truck  as  light  as  possibl  , 
were  as  thin  as  consistent  with  strength 
and  durability. 

The  designer,  in  his  effort,  neglected  "lo 
provide  proper  stays  for  the  bridges  be- 
tween the  steam  and  exhaust  ports,  and  ts 
a  consequence  they  soon  cracked  at  or 
near  the  inner  corner  of  the  port. 

The  area  of  the  section  exposed  is  fully 
as  much  or  more  than  120  square  inches, 
and  this  multiplied  by  90  per  cent,  of  a 
boiler  presure  of  160  pounds  to  the  square 
inch,  gives  a  total  pressure  not  far  from 
17,000  pounds  tending  to  force  the  bridge 
into  the  exhaust  cavity. 

The  constant  vibration,  while  working, 
consequent  to  the  change  at  every  stroke 
from  the  maximum  pressure  down  to  al- 
most nothing,  greatly  increases  the  lia- 
bility to  fracture,  and  it  was  not  long  after 
a  bridge  cracked  at  the  corner  that,  if  not 
repaired,  it  gave  way  entirely  and  ruined 
the  cylinder. 

The  scheme  of  drilling  and  tapping  a 
hole  through  from  the  steam  inlet  and  pur- 
ting  in  a  threaded  staybolt  was  tried,  with 
fair  success ;  but  the  vibration  by  wearing 
out  the  threads  in  the  thin  section  of  cast 
iron  of  the  bridge  soon  loosened  the  bolts 
and  rendered  them  useless. 

Finally,  the  simple  method  shown  in 
the  sketch  for  preventing  this  was  sug- 
gested and  adopted,  and  has  proven  so  far 
a  success. 

As  shown,  it  simply  consists  of  the  stay- 


bolt  C  and  the  chamfered  nuts  E  and  D 
on  each  side  of  the  bridge  B.  These,  wh;n 
backed  up  tight  against  the  bridge,  hold 
the  bolt  from  working  loose,  and  also 
present  enough  surface  to  insure  dura- 
bility. The  thicker  wall  of  H  gives  thread 
enough,  so  that  the  jam  nuts  are  unneces- 
sary. 

If  by  any  chance  the  nut  E  should  work 
off,  it  can  do  no  harm,  as  it  will  be  blown 
out  with  the  exhaust,  and  it  is  next  to  im- 
possible for  D  to  become  detached. 

Fred  E.  Rogers. 

Corning,  X.   )'. 


Rules  for  Calculating  Traction  Power. 

In  January,  1899,  number  of  your  most 
valuable  paper,  while  calculating  the  trac- 
tive power  of  a  locomotive,  in  your  second 
rule  you  use  the  area  of  piston  multiplied 
by  mean  average  pressure  of  steam,  the 
result  of  which  I  fully  understand  to  be 
the  aggregate  or  total  power  exerted  on 
piston  and  the  same  transmitted  to  crank 
pin.  In  first  rule  you  use  the  square  of 
the  diameter  of  pisto"n  multiplied  by  mean 
effective  pressure.  It  seems  to  me  there 
is  more  total  pressure  represented  here 
than  there  actually  is.  Will  you  please  ex- 
plain why  the  square  of  diameter  is  used 
in  the  one  rule  and  the  area  in  another? 
H.  G.  Alvord. 

[The  first  rule  is  an  abreviated  method. 
If  you  figure  the  area  of  both  pistons, 
length  of  stroke  and  steam  pressure,  divid- 
ing by  diameter  of  drivers,  the  result  would 
be  the  same  as  what  it  is  by  the  shorter 
method. — Ed.] 


Smokeless  Firing — A  Reminiscence. 

Reading  of  the  methods  pursued  on  the 
Burlington,  Cedar  Rapids  &  Northern 
Railroad  and  the  results  obtained,  reminds 
me  of  the  old  Boston  &  Providence  road 
under  "old  man  Griggs,"  as  the  boys 
called  him.  He  had  the  "one  shovel  at  a 
time  idea,"  and  worked  it  to  extremes. 

I  don't  remember  so  much  as  to  the 
smoke ;  we  were  not  bothered  by  smoke 
laws  in  those  days ;  but  he  went  so  far  as  to 
regulate  the  amount  of  coal  to  be  thrown 
on  at  each  shovelful.  He  found  a  fireman 
would  take  a  shovel  full  anyhow,  so  all 
new  shovels  went  to  the  blacksmith  shop 
first  and  had  about  four  inches  cut  off 
from  the  end  of  the  scoop.  This  abbrevi- 
ation the  boys  called  "taking  the  lead  off"' 
the  shovels,  and  he  practiced  it  for  some 
time. 

This  recalls  a  cranky  engineer  in  th-i 
days  of  the  old  wood-burners,  who  had 
an  over  ambitious  fireman.  The  fireman 
seemed  to  take  pride  in  being  able  to  keep 
the  firebox  packed  full  of  wood  at  all 
times,  whether  it  was  needed  or  not,  and 
instead  of  explaining  the  "whys"  of  the 
case  to  the  youngster,  the  engineer  gave 
him  an  object  lesson. 

They  had  got  the  train  rolling  nicely, 
and  the  fireman  started  to  pile  in  more 
wood.      "Heave    that    stick    out     on     the 
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ground,"  commanded  the  engineer,  and 
out  it  went.  This  was  repeated  until  he 
had  tlirown  out  a  dozen.  "Put  the  ne.>ct 
three  in  the  firebox,"  was  the  next  order, 
and  the  fireman  began  to  think  he  wis 
riding  with  a  lunatic.  This  performance 
occurred  several  times  during  the  trip,  and 
finally  the  fireman  demanded  an  e.xplana- 
tion. 

"Well,  son,"  said  the  engineer,  "the  fire 
•didn't  need  no  more  wood  them  times,  so 
I  had  you  fire  the  wood  out  where  the 
company  could  find  it;  if  it  had  gone  in 
the  firebox,  they  never  would."  The  fire- 
man learned  his  lesson,  but  he  thought 
thinks  (bat  were  not  all  complimentary  to 
the  engineer.  R.  E.  M.vrks. 

Camden,  A'.  J. 


Engine  Failures. 

What  are  the  causes  of  some  "engine 
failures,"  which  seem  to  be  more  fre- 
quent in  extreme  cold  weather  than  when 
it  is  milder? 

With  locomotives  in  good  order — that 
is,  no  waste  of  steam  by  reason  of  cylin- 
der packing  or  valves  blowing,  draught 
appliances  correctly  arranged — being  run 
and  fired  properly,  then  if  they  do  not 
"steam,"  where  shall  we  look  for  the 
trouble  ? 

A  question  arises  here :  When  no  good 
reason  can  be  seen  why  the  pressure 
should  not  be  maintained,  ■  is  it  that,  in 
some  instances,  the  boiler  is  being  drained 
beyond  its  steam-producing  capacity,  to 
meet  the  demands  upon  it?  Without 
doubt,  a  large  majority  of  firemen,  par- 
ticularly those  upon  fast  trains,  under- 
stand the  principles  of  coal  combustion 
in  locomotive  fireboxes.  They  may  not 
be  able  to  tell  the  names  of  the  different 
gases,  btit,  as  a  rule,  they  do  know  when 
a  fire  is  burning  with  a  clear  white  tlame, 
so  incandescent  that  only  experienced 
eyes  can  see  through  it  to  note  its  fur- 
ther needs. 

On  many  large  roads  at  the  present 
time  trains  are  composed  of  from  six  to 
ten  or  more  cars,  with  perhaps  several  of 
them  "Wagners"  (which  many  of  us 
know  "do  not  run  alone,"  especially  up 
the  grades),  which  at  this  time  of  year 
make  a  continual  and  ever-increasing  de- 
mand upon  the  boiler  to  heat  them  prop- 
erly ;  30  to  50,  and  sometimes  60.  pounds 
of  steam  heat  being  carried. 

With  exceedingly  fine  coal  and  this 
oftentimes  excessive  drain  upon  the 
boiler,  fast  time  to  be  made,  much  of  t 
over  heavy  grades,  make  it  a  difficult 
matter  even  for  a  skillful  fireman  to  prop- 
erly maintain  the  fire  in  condition  under 
the  requirements  of  our  modern  train  ser- 
vice. The  steam  gradually  falls  10.  20.  41 
pounds,  and  perhaps  lower :  time  is  lost 
and  an  engine  failure  recorded.  Should 
the  failures  be  charged  up  against  the  en- 
gine, when  apparently  it  is  a  combination 
of  circumstances  brought  about  bv  the 
conditions   surrounding   it.    in    which    the 


engine  is  only  one  factor?  What  are 
some  of  the   factors  ? 

1st.  The  writer  has  seen  Ihie-sheets 
where  as  many  as  one-third  of  the  flues 
were  plugged  .solidly.  Coal  should  lie 
upon  the  grates  and  be  consumed  in  the 
firebox,  but  we  know  that  it  is  sometimes 
carried  into  the  flues  when  the  engine  is 
worked  to  its  maximum  capacity. 

2d.  Has  the  grate  area  been  increased 
of  late  years  in  the  same  ratio  as  the  in- 
crease in  gross  tons  nf  train-load  and  the 
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quicker  time  schedules  that  are  in  force? 

3d.  How  much  of  this  drain  upon  the 
steaming  capacity  can  be  charged  to  what 
is  required  to  operate  injectors?  Can  the 
amount  taken  be  measured?  If  it  could 
be,  we  might  be  surprised. 

4th.  Is  the  quality  of  the  coal  such  as 
would  leave  nothing  to  be  desired  in  this 
respect.  Is  not  the  service,  with  all  its 
limitations  and  requirements,  entitled  to 
the  best  grades  of  coal  in  order  to  meet 
the  conditions  of  modern  train  service  as 
it  exists  to-day  upon  roads  in  northern 
latitudes?  J.  W.  Ch.\mberlain. 

Boston,  Mass. 

[Our  correspondent  is  in  error  in  his 


remarks  about  the  steam  needed  to  oper- 
ate injectors.  If  the  injectors  are  prop- 
erly located  and  the  piping  so  arranged  as 
to  give  the  best  results,  an  injector  can  hi 
operated  at  as  low  expense  for  power  sup- 
plied by  the  boiler  as  a  pump. — Ed.] 


Car  Journal  Turner. 

I  send  you  under  separate  cover,  blue- 
print of  car-journal  turner.  This  tool 
was  designed  and  built  at  the  Clinton, 
Chicago  &  Northwestern  Railway  shops, 
under  the  management  of  Mr.  Joseph 
Cockfield,  master  mechanic.  This  too!  is 
run  by  an  air  motor  and  does  very  rapid 
and  accurate  work.  It  is  adjustable  to  all 
diameters  and  lengths  of  journals.  You 
will  see  by  photograph  that  it  is  applied 
to  wheel  under  car,  which  is  a  big  saving 
in  time.  Before  this  tool  was  built  all 
journals  that  were  cut  or  worn  had  to  be 
taken  out  and  put  in  lathe.  As  there  was 
only  one  lathe  in  shop  to  do  this  work  on, 
and  it  always  was  busy  on  other  large 
v.ork,  there  were  many  delays  which  led  to 
the  making  of  this  tool.  You  will  see  by 
photograph  emery-wheel  on  air  motor  to 
grind  tools  with.  Chas.   Markel. 

C  tiiitoii.  la. 


End  of  the  Holman  Monstrosity. 

Noticing  in  a  late  issue  of  Locomotive 
E.\GiNEERi.N-G  a  cut  of  the  Holman  engine, 
I  think  it  would  be  of  interest  to  your 
readers  to  know  that  she  is  in  active  pas- 
senger service  on  the  Buffalo  &  Susque- 
hanna Railroad,  minus  her  Holman  trucks, 
which  makes  a  plain  simple  engine  of  her. 
Her  fancy  parts  are  in  the  scrap  heap  at 
Baldwin's.  As  she  is  now  she  gives  very 
good  satisfaction.  F.  V.  B.\lch. 

Galeton,  Pa. 


Several  letters  are  left  out  for  want  of 
room. 


A  steam  boiler  that  will  evaporate  more 
than  10  or  12  pounds  of  water  to  the 
pound  of  coal  is  not  often  met  with,  but 
they  have  in  the  na\-y  evaporating  ma- 
chines which  seem  to  have  extraordinary 
efficiency.  A  paragraph  in  the  report  of 
the  Chief  of  the  Bureau  of  Steam  Engi- 
neering, recommending  the  use  of  dis- 
tilling ships  for  the  na%-y,  says:  "A  mul- 
tiple-effect evaporating  machine  which 
would  be  able  to  give  more  than  20 
pounds  of  fresh  water  for  each  pound 
of  coal  burned  in  the  boilers  evidently 
was  the  most  satisfactory  solution  of  the 
question,  as  a  vessel  with  such  apparatus 
of  50,000  or  60.000  gallons  per  diem,  and 
with  a  coal  capacity  of.  say,  3.000  tons, 
would  be  able  to  supply  an  amount  of 
water  equal  to  a  large  number  of  tank 
vessels.  Such  a  vessel  would  also  have 
the  further  advantage  that  she  is  prac- 
tically a  collier  at  the  same  time,  and 
should  there  be  an  emergency  in  which 
coal  was  needed  more  than  water,  her 
large  supply  of  coal  could  be  utilized  for 
that  purpose  instead  of  distilling." 
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Tests  of  Boiler  Covering. 

It   is   a   long   time   ago   since   we    were 
forcibly   impressed   with   the   fact  that   in 
northern   latitudes   locomotives   burned   .\ 
great  deal  more  coal  in  winter  than  they 
did  in  summer,  and  that  during  the  col.l 
season  restricting  of  exhaust  nozzles  had 
to  be  practiced  to  enable  the  engines  to 
haul  their  trains  on  time.     There  were  a 
variety  of  reasons  given  among  practical 
enginemen  to  account  for  this  undesirable 
state  of  affairs,  which  mostly  turned  upoit 
the   effect   that   the   cold   wind   had   upon 
the  draft  and  upon  the  resistance  of  ths 
train.      To   us   that   did   not   account   for 
the   difficulty   in   keeping   up   steam.     We 
formed    a   theory   that   the    shortness    of 
steam    resulted     from     the     boiler   being 
robbed  by  the  cold  wind  of  a  great  part 
of  the  steam  generated,  the  wind  acting 
as  a  condenser  to  turn  a  considerable  part 
of  the  evaporated  steam  back  into  water. 
While  living  in  Chicago  a  good   many 
years  ago,   we  succeeded  in  interesting  a 
superintendent   of   motive   power,   of   one 
of  the   leading   railroads   with   headquar- 
ters in  that  city,  to  put  at  our  disposal  a 
locomotive    with    boiler    covering    of    the 
usual   loose   wooden   lagging   for   experi- 
mental   purposes.     The    engine    was    put 
on  an  exposed  side  track  when  a  bitterly 
cold   wind   was  blowing,   and   tests   were 
made  to  find  out  how  much  coal  per  hour 
was   consumed   in  keeping   the   steam   up 
to  a  pressure  of   140  pounds   gage  pres- 
sure.    The  quantity  of  coal  consumed  in 
keeping  up  the  loss  to  outside  condensa- 
tion  convinced   us  that   a   good   non-con- 


ducting boiler  covering  was  one  of  the 
most  profitable  improvements  that  a  rail- 
road company  could  invest  in.  The  tests 
made  were  somewhat  crude,  but  withal 
they  were  very  convincing,  and  since  that 
time  we  have  never  ceased  to  advocate 
a  better  class  of  boiler  covering  than 
the  inefficient  pine  board  which  becomes 
a  seive  for  the  admission  of  cold  air  as 
soon  as  the  heat  of  the  boiler  sheets 
effects  its  work  in  shrinking  the  wood. 

We  are  therefore  gratified  to  learn 
that  the  enterprising  mechanical  depart- 
ment of  the  Chicago  &  Northwestern 
Railway  have  recently  made  very  ex- 
haustive tests  to  ascertain  the  saving  of 
heat  effected  by  a  well  lagged  boiler,  as 
compared  with  one  that  was  bare,  and 
that  they  have  had  no  less  a  mechanical 
expert  than  Professor  Goss,  of  Purdue 
University,  to  aid  them  in  the  work.  The 
results  of  the  tests  have  been  described 
in  a  paper  presented  to  the  Western  Rail- 
way Club  by  Mr.  Robert  Quayle,  super- 
intendent of  motive  power  of  the  rail- 
way named,  and  facts  presented  are  of 
the  utmost  importance  to  railway  com- 
panies. The  plan  aidopted  was  to  supply 
an  experimental  locomotive  with  steam 
from  another  one,  the  experimental  loco- 
motive being  entirely  dependent  upon 
the  other  for  all  the  steam  conveyed  to 
the  boiler.  Then  careful  records  were 
made  of  the  weight  of  water  condensed 
per  minute.  That,  of  course,  would  show 
how  much  heat  was  required  to  com- 
pensate for  the  radiation  of  heat  due  to 
the  exposed  surfaces  of  the  boiler  under 
test. 

The  tests  were  made  in  the  month  of 
.■\ugust,  a  bad  season  for  indicating  th,; 
extent  of  heat  losses  due  to  radiation, 
but  it  was  easy,  by  calculation,  to  reach 
an  approximation  of  what  the  losses 
would  be  at  freezing  temperatures.  One 
set  of  tests  was  made  with  the  boiler  at 
rest,  and  others  while  it  was  pushed  for- 
ward at  a  speed  of  twenty-eight  miles  an 
hour. 

Under  the  standing  test,  the  uncovered 
boiler  lost  6.78  pounds  of  steam  per  min- 
ute, which  was  more  than  three  times  the 
average  loss  from  covered  boilers.  At  a 
speed  of  twenty-eight  miles  per  hour 
the  average  loss  from  uncovered  boilers 
was  14.27  pounds  of  steam  per  minute 
as  against  about  5.5  for  a  covered  boiler. 
Owing  to  commercial  considerations  the 
names  of  the  different  boiler  coverings 
employed  were  given  by  letters  which 
defy  identification,  but  there  is  a  very 
decided  difference  in  the  efficiency  which 
railway  companies  ought  to  be  informed 
about. 

We  are  not  informed  what  was  done 
to  indicate  the  shortcomings  of  wooden 
lagging  that  had  shrunk  until  the  air  of 
heaven  could  circulate  freely  between  its 
pine  boards  and  the  boiler  sheets.  If  the 
air  currents  impinged  at  the  angle  which 
would  pour  currents  to  the  best  advan- 
tage under  the  boiler  jacket  amidst  wood- 


en laggings,  we  are  persuaded  that  there 
would  be  very  little  difference  between 
that  form  of  boiler  covering  and  the  bare 
boiler.  With  a  boiler  that  had  only  61 
per  cent,  covered  by  insulating  covering 
the  saving  in  loss  of  heat  was  62  per  cent, 
of  that  due  to  an  uncovered  boiler.  The 
report  does  not  enable  us  to  estimate 
what  the  saving  in  dollars  and  cents  is 
likely  to  be  due  to  the  use  of  good  in- 
sulating covering  for  locomotive  boilers, 
but  it  leads  us  to  the  conclusion  that  it 
would  be  difficult  to  find  a  line  of  im- 
Iirovement  in  locomotive  details  of  main- 
tenance or  construction  where  better  rer 
suits  in  the  way  of  economy  could  be  ob- 
tained than  those  arising  from  well- 
covered  locomotive  boilers. 

Another  lesson  to  be  learned  from  the 
tests  is,  that  more  than  61  per  cent,  of 
the  exposed  surface  of  boiler  and  firebox 
ought  to  be  covered.  A  large  uncovered 
area  is  the  front  and  sides  of  the  firebox. 
These  flat  surfaces  give  the  wind  a  good 
hold  and  must  cause  serious  loss  of  heat. 
A  few  railroad  companies  cover  these 
•surfaces  and  experience  no  great  diffi- 
culty in  keeping  the  lagging  in  place. 


Tonnage  Rating  for  Locomotives. 

The  tonnage  rating  for  locomotives  has 
come  to  stay.  So  far  as  known,  no  one 
who  has  given  it  a  fair  trial  has  aban- 
doned it.  As  they  found  difficulties  in  the 
way  of  its  success,  they  have  gone  resol- 
utely at  work  to  see  how  the  trouble  couli 
be   remedied. 

What  is  now  necessary  is  for  the  roads 
to  get  together,  so  that  the  weight  of  a 
car,  whether  loaded  full,  partly  loaded  or 
an  empty,  will  be  so  stated  that  there  can 
be  no  confusion  in  the  minds  of  the  meil 
making  up  the  trains. 

No  matter  how  carefully  devised  any 
system  of  tonnage  rating  may  be,  the  final 
execution  of  it  must  be  left  to  the  yard 
master  who  makes  up  a  train  at  a  ter- 
minal point,  or  the  conductor  who  fills  out 
at  local  stations.  If  the  system  is  compli- 
cated, he  will  guess  at  the  weights,  instead 
of  figuring  them  up  closely,  so  as  to  get 
the  exact  amount  needed  for  a  full  train. 
If  less  than  a  full  train  is  taken,  it  is  a 
loss  to  the  railroad  company ;  if  too  much 
is  taken,  the  train  makes  poor  time  at  sta- 
tions, as  well  as  between  stations  or  stalls 
on  the  hills.  Therefore  to  be  a  success 
some  attention  should  be  paid  to  the  ease 
and  certainty  of  the  making  computations 
by  the  trainmen. 

If  the  loaded  cars  have  all  been  weighed 
and  the  correct  gross  weights  marked  on 
the  way-bills,  this  computation  is  easily 
made ;  but  when  one  road  uses  the  net 
weight  of  load  and  another  the  gross 
weight  of  car  and  contents,  it  makes 
trouble  at  interchange  points.  Then  the 
various  methods  of  rating  empties,  cars 
partly  loaded  and  merchandise  cars  is  a 
stumbling  block. 

It  is  now  pretty  well  understood  that 
we  cannot  draw  as  many  tons  of  empties, 
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by  actual  weight,  as  of  heavy  loads,  but 
the  proportion  is  not  yet  accurately  de- 
fined. 

The  matter  of  an  allowance  for  the 
manure  and  bedding  left  in  stock  cars 
should  receive  close  attention ;  it  will  prob- 
ably develop  that  it  costs  less  to  clean  out 
stock  cars  at  terminal  points  after  un- 
loading in  the  East  than  to  haul  the  extra 
load  back  to  the  loading  points  in  the  far 
West. 

Where  actual  tests  have  been  made  to 
determine  the  proper  load  by  pulling  trains 
of  a  known  weight  over  the  hills,  varia- 
tions have  been  found  on  account  of  dif- 
ferent conditions  of  rail  and  weather,  that 
have  not  always  been  worked  out  to  a 
clear  solution.  This  is  a  matter  of  a  good 
deal  of  importance,  and  it  is  hoped  that 
before  long  someone  will  hit  on  the  right 
■way  to  allow  for  it.  Making  a  lower  ton- 
nage for  a  lower  temperature  does  very 
well,  but  the  direction  and  force  of  the 
■wind  makes  as  much  difference  as  colder 
weather. 

Nothing  but  careful  dynamometer  tests 
will  determine  this  factor  with  any  cer- 
tainty. A  cross  wind  that  catches  the 
corner  of  every  car  in  the  train  and  in- 
duces extra  flange  friction  is  much  worse 
than  a  head  wind.  In  the  case  of  empty 
gondolas  the  rating  should  come  between 
that  of  box  cars  and  of  flats.  Some  en- 
gineers say  that  a  gondola  pulls  harder 
than  an  empty  box  car.  The  rating  should 
be  devised  so  that  it  can  be  used  for 
trains  made  up  of  heavy  loads,  light  loads, 
merchandise  cars  and  the  various  kinds  of 
empties  in  one  train.  More  than  half 
the  roads  in  this  country  pull  that  kind  of 
a  train. 

The  matter  of  excessive  friction  on 
side  bearings  of  cars  is  important.-  A 
few  loaded  cars  with  weak  bolsters,  allow- 
ing the  weight  on  side  bearings  instead 
of  having  the  center  bearing  take  its 
proper  share,  will  hang  back  on  curves  o.i 
account  of  the  flange  friction  almost  as 
bad  as  if  the  brakes  were  set.  The  tests 
made  by  Mr.  A.  M.  Waitt  by  setting  cars 
on  a  sharp  curve  with  a  down  grade 
showed  that  the  cars  with  the  weight  on 
side  bearings  would  not  curve  easily 
enough,  or  even  right  the  trucks  around 
square  after  getting  on  straight  track,  to 
run  down  hill  alone;  while  the  cars  with 
weight  carried  on  center  bearings  would 
run  around  the  curve  almost  as  easily  as 
on   straight   track. 

The  expense  of  making  careful  tests 
with  a  dynamometer  car  on  every  hill  on 
the  road,  under  varying  conditions,  will 
be  more  than  repaid  by  the  closer  rating 
which  can  be  given  the  locomotives  and 
get  the  trains  over  the  road  in  good  time. 
An  addition  of  I  or  2  per  cent,  to  the 
load  can  be  made  under  certain  conditions 
with  no  loss  of  time  in  transit.  That  2 
per  cent,  contains  just  as  much  profit  as 
any  other  2  per  cent,  of  the  train.  This 
is  the  time  to  take  account  of  small  profits. 
If  the  civil  and  mechanical  engineers  vjrho 


figure  out  the  ratings  will  insist  on  making 
pulling  tests  with  a  dynamometer  car  to 
prove  their  calculations,  as  well  as  to  es- 
tablish the  relations  between  the  varying 
conditions  and  the  proper  tonnage,  and 
spread  the  knowledge  thus  gained  where 
all  can  see  it,  through  the  technical 
journals,  it  will  be  an  important  addition 
to  the  stock  of  general  information  on 
this  subject.  Success  will  be  gained  by  a 
general  interchange  of  ideas  and  results 
of  actual  tests. 


A  Vicious  Pound  of  Flesh. 

A  wave  of  agitation  is  passing  over  the 
railroad  world  that  urges  improved  meth- 
ods of  firing  locomotives,  and  it  seems  to 
us  that  the  men  who  are  in  the  best  posi- 
tion to  carry  out  this  much-desired  re- 
form have  displayed  decided  willingness 
to  do  the  best  in  their  power  to  make  a 
pound  of  coal  perform  its  highest  possible 
efficiency  in  steam  making.  The  railroad 
companies,  as  a  rule,  who  are  agitating 
the  burning  of  soft  coal  without  smoke 
are  meeting  with  the  cordial  co-operation 
of  all  the  most  intelligent  and  progressive 
enginemen  in  their  employ.  Burning  coal 
without  smoke  means  important  reduc- 
tions in  the  fuel  bills,  and  reduced  ex- 
pense of  repairs  to  boilers  and  all  their  at- 
tachments. This  important  result  being 
admitted  as  true,  it  is  well  to  propose  that 
railroad  companies  should  make  some 
effort  to  give  back  something  of  an  equiv- 
alent to  the  enginemen,  for  the  increase 
of  labor  and  attention  they  are  willing  to 
devote  to  the  better  performance  of  their 
duties. 

Ever  since  the  first  locomotive  turned 
a  wheel,  there  has  been  a  steady  tendency 
towards  heavier  and  more  powerful  en- 
gines, but  this  tendency  has  never  been  so 
pronounced  as  it  has  been  on  the  Amer- 
ican continent  within  the  last  ten  years. 
Twenty  years  ago  the  most  common  size 
of  locomotive  was  17  x  2^-inch  cylinder, 
and  capable  of  exerting  about  13,000 
pounds  tractive  power;  to-day  the  pre- 
vailing size  has  cylinders  20  x  26  inches  u 
least,  and  has  a  hauling  capacity  of  about 
28,000  pounds.  The  power  of  the  engine 
has  been  more  than  doubled,  the  labor  of 
operating  has  been  increased  in  propor- 
tion to  the  greater  power,  and  yet  the 
enginemen  are  required  to  do  as  much 
extra  labor  as  was  required  of  them  when 
the  locomotives  were  small. 

The  practice  of  using  metallic  packing 
has  relieved  the  engineer  on  many  roads 
from  the  arduous  labor  of  packing  glands ; 
but  nothing  has  been  done  to  relieve  the 
fireman  from  the  labor  of  cleaning  and 
scouring  all  parts  above  the  running 
board,  which  is  a  traditional  inheritance. 
When  locomotives  were  small,  when  all 
engines  were  kept  on  regular  runs,  and 
when  the  mileage  made  was  comparatively 
short,  it  was  no  great  hardship  to  require 
the  fireman  to  keep  the  cab  equipment 
well  polished  and  the  boiler  jacket  shin- 
ing; but  with  modern  conditions,  adding 


these  requirements  upon  the  fireman  over- 
worked as  he  is,  is  an  intolerable  burden. 
This  burden  is  imposed  very  often  by 
thoughtlessness  on  the  part  of  the  officials, 
and  jt  leads  to  hard  feelings  between  em- 
ployers and  employed  that  costs  the  for- 
mer ten  times  what  the  outlay  would  be 
to  employ  cheap  labor  to  do  the  work. 

We  do  not  know  of  any  railroad  in  the 
world    where   there   is   so   much   genuine 
loyalty  towards  the  company  on  the  part 
of  the  enginemen,  as  there  is  on  the  Nash- 
ville, Chattanooga  &  St.  Louis,  and  there 
is  no   railroad   in  the  country   where  the 
operating    expenses    of    locomotives    are 
lower.     Yet  there  is  a  standing   rule  on 
that  road,  that  engineers  and  firemen  are 
not  permitted  to  go  to  the  engine  house. 
They   leave   their  engines  at   the  termini, 
and  do  not  go  near  them  until  they  go  to 
the  station  to  sUrt  on  their  next  trip.   The 
enginemen    have    no    more    responsibility 
for  keeping  the  locomotive  clean  and  in 
working  order  than  the   conductors   and 
brakemen   have  in   regard  to  cars.     And 
they  ought  not  to  have  more  responsibil- 
ity.   The  work  of  inspecting,  packing  and 
polishing  is  done  by  experts  on  inspection 
and   cheap   labor    for   cleaning   employed 
by  the  company.    The  general  manager  01 
that  company  has  been  a  fireman  and  lo- 
comotive engineer  himself,  and  he  under- 
stands  the   treatment   necessary   to    keep 
that  hard-worked  class    of    men    in    the 
humor  that  brings  forth  their  best  efforts 
for  the  interests    of    the    company  they 
serve. 

On  many  roads  it  is  quite  absurd  the 
demands  put  upon  enginemen  in  the  care 
of  the  locomotives  they  have  made  a  trip 
upon.      Engineers  who  do  not  expect  to 
make  two  trips  on  the  same  engine  in  a 
month  are  held  responsible  for  reports  be- 
ing made  of  all   defects   requiring  atten- 
tion and  that  of  machines  having  strata 
of  grease  and  dirt  on  every  part  that  has 
remained    unbroken    for    months.     These 
same  engines  that  are  never  wiped  under 
the  running  board  from  the  day  they  leave 
the  back  shop  until  they  return  to  it,  are 
supposed  to  be  kept  clean   in  the  upper 
stories  by  the  overworked  fireman,  whose 
periods  of  rest  must  be  broken  by  labors 
that  make  the  contrast  between  the  foul- 
ness of  the  lower  parts  and  the  sheen  of 
the  upper  parts  of  the  locomotive  some- 
thing   that    lovers     of     cleanliness     are 
ashamed   of.     We   have   always   believed 
that  the  practice  of  running  locomotives 
without  wiping  was  one  of  the  dearest  and 
worst  directed  efforts  at  cheapness  which 
railroads  ever  indulged  in;  but  we  think 
that   compelling  the   overworked   fireman 
to  devote  hard  labor  on  the  cleaning  of 
the  upper  parts  of  the  engine,   ■n'hen  the 
really  important  motion  is  left  untouched, 
is   merely   intimating  that   the   employers 
will  insist  on  taking  the  pound  of  flesh 
that  too  long  continued  custom   has  led 
them  to  believe  was  theirs  by  right.    Loy- 
alty to  an  employer  is  based  on  a  sense 
of  justice.     A  set  of  disloyal  enginemen 
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is  an  expensive  condition  that  no  railway 
company  can  afford  to  maintain. 
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How  Oil  May  be  Wasted. 

One  of  the  principal  troubles  met  when 
dealing  with  the  question  of  oil  economy 
on  locomotives  is  largely  out  of  the  hands 
of  the  engineers  to  remedy.  If  the  con- 
dition of  the  feeders  in  the  rod  cups  and 
on  the  guides  is  such  that  the  amount 
fed  through  cannot  be  regulated  very 
closely  to  the  actual  needs  of  the  bearing, 
it  will  exceed  the  limit  allowed. 

Where  a  plunger  feeder  is  used  in  the 
rod  cups  the  tendency  is  for  the  iron  pin 
to  wear  the  hole  through  the  bottom  of 
cup   oval,    and   they   also   wear   tapering, 
smallest    at    the   bottom.     The     pins     or 
plungers  also  wear  out  of  truth ;  when  in 
one  "position  they  are   so  loose  that  they 
feed  too  fast,  and  with  a  quarter  turn  in 
the  cup  they  may  stick  and  not  feed  at 
all.  These  holes  should  be  as  near  straight 
and  round  as  it  is  possible  to  miake  them. 
One  method  of  making  a  feeder  for  :. 
rod   cup  that   can   be   varied   to   suit   the 
diflferent   conditions   of   weather   and   the 
needs  of  the  bearing,  is  to  have  the  pin 
or  plunger  double  ended  with  a  collar  in 
the  middle.     One  end  of  the  feeder  is  a 
neat  fit  for  the  hole  in  cup.  so  it  will  feed 
slowly;   the  other   is   a   shade   smaller   in 
diameter;  it  will  feed  faster.     Either  end 
can    be    used     ^s     degired.  .    Quide     cups 
should  always  be  covered  to  keep  out  dut 
and     cinders,     those    which     have     screw 
feeds   need    particular    attention.      Where 
there    is    much    spring   to    the    guides   or 
pound   in  the  crosshead.  these  cuos   shut 
ofiF  entirely.     To  allow  for  this,  they  are 
set  at  the  beginning  of  the  trip   to   feed 
more    than    necessary.      If   they    are    run 
without  covers,  dirt  and  cinders  work  m. 
which  interfere  with  their  accuracy. 

The  chokes  or  nozzles  in  sight-feed 
lubricators,  if  worn  or  enlarged,  can 
waste  valve  oil  to  a  greater  extent  than  is 
generally  credited.  If  set  at  three  or 
four  drops  a  minute  when  working  steam, 
they  may  feed  three  times  that  amount 
when  the  engine  is  shut  oflf.  On  a  road 
that  is  up  and  down  hill  this  cuts  quite 
a  figure.  Besides,  the  excess  of  oil  that 
is  fed  when  the  engine  is  standing  still  is 
practically   wasted. 

The  steam  supply  pipe  from  the  turret 
to  the  top  of  lubricator  should  be  of 
ample  size;  a  contracted  steam  pipe  will 
stop  the  feed  of  oil  altogether  for  an  in- 
stant when  the  throttle  is  opened.  If 
the  oil  feeds  are  being  set  at  this  time. 
they  will  be  open  too  wide  at  other  times. 
To  secure  good  results  from  the  use  of 
supplies,  the  machine  using  them  must  be 
in  good  condition. 

We  would  suggest  that  this  matter  be 
given  close  attention  by  all  interested. 
They  will  be  fully  repaid  for  tlie  cxpen-.e 
of  inspection  and  repairs  by  increased 
mileage  per  pint  of  oil. 


"Engineer"  and  "Electrician." 

There   arc   certain   classes   of   so-called 
professional   men  who  claim  the  right  to 
use  a  certain  title  that  are  always  worry- 
ing themselves  because  the  world  accords 
to  others  the  same  title  when  they,  the 
other     fellows,     have     no     documentary 
evidence    to    produce    for    their    right   to 
share    a    name    considered    an    honor    to 
bear.        Certain     diploma-burdened      en- 
gineers have  been   terribly  harrassed  be- 
cause the  man  who  controls  the  destinies 
of  a  stationary  engine  in  an  evil-smelling 
cellar  has.  by  popular  voice,   the  title  of 
engineer;  and  no  small  amount  of  mental 
energy  has  been  wasted  in  teaching  the 
popular  voice  the  evil  of  its  ways.     But 
reform   goes   slowly   among   irresponsible 
people,   and  we  are  afraid  that  the  dip- 
loma engineer  will  have  to  go  on  enduring 
the   torture  of  hearing  plug  pullers   and 
scoop  operators  termed  engineers. 

Now  a  new  cause  of  dispute  has  arisen 
on  the  question  of  a  technical  title.  It 
has  become  customary  to  call  all  the  men 
electricians  who  possess  skill  or  knowl- 
edge concerning  electrical  apparatus.  Now 
The  Purdue  Exl'onent  thus  expounds  the 
Simon-pure  electrician: 

'■Linemen,  bell  fitters,   motormen,  lamp 
trimmers     and     dynamo     tenders     cannot 
properlv.   as    a   rule,  be  classed    as  'elec- 
tricians.'    An  electrician  is  a  person  who 
,s  well  versed  in  the  laws  of  electro-mag- 
netism in  addition  to  haVinfe  a  good  prac- 
tical training  in  the  use  of  electrical  ap- 
pliances.    He   will    usually   be   found    in 
the   position   of   a   designer   of    electrical 
machinerv,    the    directing   engineer    of  a 
city  electric   light  or   electric   street   rail- 
way plant,  the  engineer  of  a  department 
of  a  manufactory  of  electrical  machinery, 
a    consulting   electrical    engineer,   or     an 
electrical  engineer  holding  a  position  m  a 
college  faculty.     Our  latter  day  American 
electricians  are  usually  college  graduates 
in    electrical    engineering   who   have   sup- 
plemented their  college  training  with  good 
practical    work    in    commercial    electrical 
engineering." 
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iw.cn  connecting  roads;  to  classify  freight ;. 
to  apportion  transportation  charges  among, 
connecting  carriers;  to  require  the  con- 
struction and  maintenance  of  depots,  side 
tracks,  etc.;  to  compel  reasonable  train 
and  car  service ;  to  regulate  crossings ;  to- 
prescribe  rules  concerning  the  movement 
of  trains;  to  require  the  use  of  improved 
appliances  and  methods;  to  restrict  rail- 
roads and  the  powers  named  in  their 
charters  to  summon  jurors." 

Experienced     railroad     managers     have 
found  it  very  difficult  to  perform  all  these 
duties,  and  yet  the  "hay-seed"  legislators 
are  prepared  to  put  into  office  men  with 
no  railroad  experience  whatever,  to  teach 
something  they  are  entirely  ignorant  about. 
In  case  of  a  strike  on  a  railroad,  the 
court  may  take  up  the  case  and  compel 
the  railroad  to  explain  its  position,  telling 
wherein  the  acts  of  the  employer  led  to 
the  strike.    If  the  court  finds  that  the  road 
is  free  from  fault,  it  shall  be  unlawful  for 
the  strikers  thereafter  to  interfere  by  word 
or  deed  with  new  men  employed  by  the 
road;  but  if  the  court  shall  find  that  the 
road  has  failed  in  its  duty  or  has  been 
tyrannical,  oppressive  or  unjust,  and  the 
strike    resulted    therefrom,    it    shall    com- 
mand the  road  to  perform  its  usual  func- 
tions ;  then,  if  the  road  does  not  obey,  the, 
court  may  take  charge  of  its  property  and 
appoint  a  receiver. 

If  a  railroad  neglects  to  obey  an  order 
of  the  court,  the  court  may  order  the  se- 
questration of  its  property  and  appoint  a 
receiver  to  take  possessioii  of  it. 


Kansas  L.aw  Against  Railroads. 

When  we  read  about  the  doings  of  the 
Populist  Legislature  of  Kansas,  we  often 
wonder  if  organized  labor  has  lost  its 
voice  and  its  influence  in  that  State.  When 
anything  is  done  to  seriously  damage  the 
earning  power  of  a  corporation  such  as  a 
railway  company,  it  is  the  employe  that 
the  burden  eventually  falls  upon. 

It  looks  to  us  as  if  the  Kansas  Popu- 
lists have  attempted  to  ruin  the  railroad 
labor  of  that  State.  In  the  expiring  day.^ 
of  the  last  Legislature,  a  bill  was  passed 
establishing  a  Court  of  Visitation,  whose 
duties  are  principally  that  of  interfering 
with  railroad  managing.  It  creates  a  lot 
of  high-paid  officials,  and  the  Court  is 
clothed  with  powers  to  try  and  determine 
all  questions  as  to  "what  are  reasonable 
freight    rates;  to  apportion    charges  be- 


BOOK  NOTICES. 

"Transactions    of    the    American    Society 
of   Mechanical    Engineers,"    Vol.   XIX, 
1898.     Published  by  the  Society. 
This  is  a  volume  of  1.033  pages  which 
we  annually  receive  through  the  courtesy 
oi  Secretary  Hutton.    This  year's  "Trans- 
actions"   contain    a    great    many    useful 
papers     on     engineering     and     industrial 
topics  and  also  discussions  thereon.     The 
series    form    a    very    valuable    library    of 
reference  for  engineering  writers. 
"Repairs  of  Railway  Car  Equipment."    By 
H.   M.   Perry,  M.   C.   B.     Published  by 
the  Railway  Age,  Chicago. 
A  very  attractive  book  of  172  pages,  con- 
taining the  cost,  in  detail,  of  all  the  parts 
used  in  the  construction  of  coaches  and 
cars,  as  well  as  the  cost  for  repairs  of  any 
part.    There  is  also  a  large  amount  of  in- 
formation on  other  subjects,  which  is  tab- 
ulated and  indexed,  so  it  is  a  ready  refer- 
ence for  all  railway  officials. 
"Quick   and   Easy    Methods   of    Calculat- 
ing.     .^    Simple    Explanation     of     the 
Theorv    and    Use    of    the    Slide     Rule, 
Logarithms,   etc..   with   Numerous   Ex- 
amples Worked  Out."    By  Robert  Gor- 
don Baine.  M.  E.    London :  E.  &  F.  N. 
Spon,   Ltd..    I2S    Strand.     New   York. 
Spon     &     Chamberlain.     12     Cortlandt 
street.      1S98.     St.oo. 
The  caption  explains  fully  the   objects 
of  this  work  of  138  pages,  but  without  t 
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few  words  concerning  the  easy  steps  lead- 
ing up  to  an  undcrbtar.dnig  of  logarithms 
and  the  slide  rule  as  far  as  actually  neces- 
sary for  i)ractical  use,  the  actual  value  of 
the  l)0(il<  would  not  he  apparent.  Short- 
cuts in  calculation  familiar  only  to  the 
expert  mathematician ;  how  to  use  tables 
of  logarithms;  how  to  find  the  reciprocal 
of  a  number ;  powers  and  roots ;  reduc 
tion  and  conversion  of  one  quantity  to 
terms  of  another,  all  solved  by  practical 
examples  on  the  slide  rule;  survey  plot- 
ting; laws  of  falling  bodies;  kinetic 
energy;  hydraulic  problems;  technics  of 
electricity;  the  jirinciple  of  moments,  are 
a  few  of  the  subjects  brought  within  the 
scope  of  the  slide  rule.  The  simple  and 
concise  style  of  the  author  makes  the 
work  a  valuable  one  to  the  beginner  as 
well  as  to  the  busy  engineer.  The  booK 
is  bound  in  leather,  with  gold  inscrip- 
tions, and  is  4%  x  6'/2  inches,  a  size  con- 
venient for  the  pocket,  but  one  not  con- 
forming to  any  of  our  standards. 


In  its  recently  bubiuitlcd  report  to  the 
Legislature,  the  New  York  State  Railroad 
Commission  recommends  the  employment 
of  an  additional  man  on  each  locomotive 
engine  of  the  Wootten  firebox  or  "Mother 
Hubbard"  type,  or  some  other  practical 
device  which  shall  furnish  communica- 
tion at  all  times  between  the  engineer  and 
fireman.  This  particular  type  of  engine, 
on  accotint  of  its  peculiar  construction, 
isolates  the  engineer  from  the  fireman, 
and  frequently  the  two  do  not  see  each 
other  for  miles.  During  the  past  few  years 
there  have  been  instances  where  the  en- 
gineer was  killed  or  died  suddenly  at  his 
post,  and  the  train  ran  uncontrolled  until 
the  dead  engineer  was  discovered  by  the 
fireman.  The  Commission  seeks  to  avoid 
possible  disaster  in  such  perilous,  though 
infrequent,    instances. 


We  sympathize  with  the  complaint 
made  by  Mr.  Tracy  Lyon  in  our  Corre- 
spondence Department,  in  which  he  wishes 
our  readers  to  know  that  it  was  not  on 
the  Chicago  Great  Western  Railway  that 
a  case  of  heinous  wheel  fitting  took  place, 
which  was  described  on  page  7  of  our 
January  number.  Had  we  entertained  the 
least  suspicion  that  our  readers  would 
mistake  the  Chicago  Great  Western  for 
the  Great  Western  of  England,  we  should 
have  mentioned  the  country  where  the 
railway  was.  The  rule  we  follow  in  men- 
tioning railways  in  foreign  countries  is 
to  name  the  country  if  there  is  a  railway 
of  the  same  name  in  this  country.  For 
instance,  we  always  say  the  Great 
Northern  of  England,  because  it  might  be 
mistaken  for  Mr.  Hill's  great  property  of 
this  country. 


Malleable  iron  and  soft  steel  castings 
are  coming  so  much  into  use  for  railroad 
work  that  we  are  every  month  reading 
reports  that  certain  railroad  companies 
are  about  to  establish  plants  to  make  these 


kinds  of  castings  for  themselves  in  order 
to  save  the  manufacturer's  profit.  To 
those  considering  this  line  of  enterprise 
we  would  say  "don't."  Both  lines  of 
work  require  special  skill  which  can  only 
be  attained  or  employed  in  foundries  with 
a  large  output.  Sensible  railroad  managers 
confine  their  mechanical  operations  to  the 
repairing  of  locomotives  and  cars.  When 
manufacturing  operations  on  a  larger 
scale  are  attempted  it  always  results  in  in- 
creasing the  cost  of  keeping  the  rolling 
stock  in  running  order.  The  failures  that 
have  followed  every  attempt  at  branching 
into  the  line  of  manufacture  ought  to  be 
object  lessons  enough  to  point  to  the  path 
of  safety. 


every  time  he  goes  to  see  grandpa.  Then 
he  looks  over  the  paper  and  comments  on 
the  engines  and  illustrations.  He  evi- 
dently knows  a  good  thing  when  he  sees 
it,  even  if  he  is  a  youngster.  May  he  have 
the  same  feeling  when  he  grow>  up  and 
join  the  ranks  of  the  faithful. 


A  letter  frum  Mr.  1'.  E.  Stellwagen  in 
our  Correspondence  Department,  relat- 
ing to  railroading  in  Africa,  gives  a  very 
striking   idea   of   the   tremendous   difiicul- 


Part  14  of  J.  G.  A.  Meyers'  "Easy  Les- 
sons in  Mechanical  Drawing  and  Machine 
Design"  has  appeared,  and  has  several 
points  of  special  interest  to  railway  me- 
chanics. It  tells  of  lining  tender  truck 
brasses,  laying  out  boiler  work,  and  shows 
the  connection  between  the  firebox  and 
barrel  of  a  boiler,  also  laying  out  a  sheet 
to  connect  a  round  and  a  rectangular  pipe. 
The  parabola  and  hyperbola  and  their  us-;s 
are  shown,  while  the  practical  exercises 
include  pillow  blocks,  lubrication,  size  of 
journals,  line  shafts,  etc.,  etc.     It  is  pub- 


SaldA/in  Ten  Wliecl  for  Fitchburg  R.R.-Passenger. 


Firebox.  17;J  s^  ft. 
Tubes,  2570  "  ■• 
Tutal  H.S.,TJi3  •■ 

Steam.  200  lbs. 
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So  Tubes,  328 
Diuiii.,  *'  2" 
Leuflh,  ••   I5'l" 


Weight  on  Drivers,    111,000 

"         "    Truck,       21.000 

Total  Weight.  150,oC0 


Main  Journals,    t^  t  i3 
Truck       „  m'x  10 " 
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ties  that  stand  in  the  way  of  trains  o.i 
some  parts  of  the  dark  continent.  They 
have  a  fly  there  whose  sting  is  fatal  to 
horses  and  cattle,  and  the  fly  is  very 
numerous  in  some  places.  Rindepest 
seems  to  be  a  prevalent  disease  among 
cattle,  and  cleans  out  whole  districts  at  a 
time.  Railroad  men  have  their  own 
troubles  with  the  native  animals,  for  it  is 
no  uncommon  thing  for  men  who  go  out 
flagging  to  get  eaten  up  by  lions  or  other 
wild  b'easts  before  they  get  back  to  their 
trains.  Then  a  festive  rhinoceros  comes 
along  occasionally  and  sends  the  section 
gang  shinning  up  telegraph  poles,  or  a 
band  of  unruly  elephants  come  trumpet- 
ing through  station  yards,  frightening  the 
switching  hands  as  the  threats  of  no 
yardmaster  ever  did.  Verily  Africa  is  an 
exciting  continent  to  railroad   on. 


lished  by  the  Arnold  Publishing  House,  l6 
Thomas  street,  at  50  cents  a  part. 


A  great  company  has  been  formed  with- 
in the  month,  with  a  reputed  capital  of 
millions  of  dollars,  for  the  purpose  of 
building  and  running  compressed  air 
trucks  and  road  vehicles  in  New  York 
City.  Mr.  W.  J.  Fransioli,  general  man- 
ager of  the  Manhattan  Railway  Company, 
has  resigned  to  give  his  services  to  this 
company.  There  are  a  great  many  highly 
influential  people  connected  with  this  new 
organization,  and  we  have  no  doubt  that 
they  will  do  a  great  deal  to  push  the  auto- 
trucks into  popularity,  but  we  would  not 
like  to  invest  our  hard-earned  dollars  in 
a  company  that  has  so  little  behind  it  co 
entitle  it  to  be  capitalized  into  millions. 


Children  Cry  For  It. 

One  of  our  New  England  friends  writes 
us  that  his  little  grandson,  less  than  three 
years  old,  is  so  fascinated  with  the  "en- 
gine  book"   that   he   calls   for   the   paper 


Nearly  all  locomotives  used  for  passen- 
ger-train service  on  the  railways  on  the 
continent  of  Europe  have  automatic  speed 
indicators.  The  officials  do  not  have  con- 
fidence in  the  judgment  of  the  engineer  M 
guard  against  running  at  excessive  speeds. 
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QUESTIONS    ANSWERED. 

Concipoiiihiits  wishing  to  havf  giifs- 
tions  ansit'i-ird  in  //lesf  columns  should 
send  in  their  names  and  addresses,  not  for 
publication,  hut  for  evidence  of  good  faith. 
We  throw  all  anonymous  letters  into  the 
waste  basket. 

(16)  Learner,  Springfield,  Mass.,  asks: 
Which  is  the  front  end  of  a  stationary 

steam  engine  cyUnder  and  of  a  locomo- 
tive cylinder?  A. — The  front  end  of  a 
stationary  cylinder  is  that  nearest  the 
guides;  the  front  end  of  a  locomotive 
cylinder  is  farthest  from  the  guides. 

(17)  F.  H.  B.,  Brandon,  Vt,  writes: 
In  your  answer  to  question  No.  4  in  the 

January  issue  you  give  the  area  of  a  Vi- 
inch  pipe  as  .304  of  a  square  inch.  I  figure 
it  to  be  .19635  of  a  square  inch.  Where  is 
the  difference?  A.— The  difference  is  due 
to  the  fact  that  the  actual  inside  diameter 
of  a  ;/2-inch  pipe  is  more  than  a  Vi  inch. 
The  standard  tables  give  it  as  .622  of  in 
inch,  instead  of  .5.  This  makes  the  area 
.304  instead  of  .19635  square  inch,  as  you 
make  it. 

(18)  L.  H.  S.,  Brooklyn,  N.  Y.,  writes. 
I  had  a  discussion  a  few  days  ago  with 

some  brother  engineers  in  regard  to 
steam.  I  made  the  statement  that  steam 
is  a  gas.  but  they  did  not  agree  with  me, 
saying  that  it  is  a  vapor.  We  decided  to 
refer  the  matter  to  you  for  settlement. 
A. — K  gas  is  defined  as  a  rarefied  elast'.c 
fluid,  and  that  is  a  good  definition  of 
steam.  The  technical  world  holds  steam 
to  be  a  gas.  Vapor  is  defined  as  visible 
floating  moisture,  which  steam  certainly  is 
not  until  it  is  partly  condensed. 

(19)  B.  L.  T.,  Port  Jervis,  N.  Y.,  asks: 
When  my  engine  went  in  the  back  shop 

she  would  handle  the  train  in  the  6-inch 
notch  of  the  quadrant,  but  now  she  is  out 
new.  she  will  not  do  it  above  the  lo-inch 
notch.  Why  is  this?  A.— It  may  be  pos- 
sible that  taking  up  the  lost  motion  in 
the  bottom  end  of  reverse  lever  in  the 
reach-rod  connections  and  tumbling-shaft 
bearings  has  raised  the  links  up  so  that 
she  cuts  oflf  shorter  than  before  being 
overhauled.  Taking  off  the  lead  on  the 
backing  eccentrics  will  also  reduce  the 
port  opening  of  the  valve  when  near  mid- 
gear.  It  affects  the  travel  of  the  valve  so 
as  to  shorten  the  port  opening.  It  will  not 
affect  the  travel  of  the  valve  in  full  stroke. 
(20)  M.  A.,  Susquehanna,  N.  Y., 
writes : 

I  have  frequently  seen  mention  of  the 
Le  Chatelier  brake.  Can  you  give  me  par- 
ticulars about  it?  A.— The  Chatelier  brake 
is  known  in  our  mountain  regions  as  the 
water  brake.  It  acts  by  the  locomotive 
being  reversed,  and  consists  of  a  jet  of 
water  admitted  to  the  exhaust  passages 
to  prevent  the  suction  of  hot  air  and  cin- 
ders from  the  smokebox.  Only  so  much 
water  is  admitted  to  the  cylinders  as  can 
expand  into  steam,  which  forms  an  elastic 
cushion  for  the  piston  when  moving 
against  the  steam   chest  pressure.     Le  is 


superfluous  in  the  name,  as  it  is  merely 
the  French  article  "the." 

(2.\)  T.  L.  B.,  Columbia.  S.  C,  asks: 
Will  you  have  the  kindness  to  let  me 
know  the  rules  for  counterbalancing  lo- 
comotive driving  wheels  adopted  by  the 
American  Railway  Master  Mechanics' 
Association?  A. — First,  divide  the  total 
weight  of  the  engine  by  400,  subtract  the 
quotient  from  the  weight  of  the  recipro- 
cating parts  on  one  side,  including  the 
front  end  of  the  main  rod;  second,  dis- 
tribute the  remainder  equally  among  all 
driving  wheels  on  one  side,  adding  to  it 
the  weight  of  the  revolving  parts  for  each 
wheel  on  that  side.  The  sum  for  each 
wheel,  if  placed  at  a  distance  from  tho 
driving  wheel  center  equal  to  the  length 
of  the  crank,  or  a  proportionally  less 
weight  if  at  a  greater  distance,  will  be  the 
counterbalance   required. 

C22)  A.  M.  G.,  Fort  Plain,  Iowa,  asks- 
Is    it    actually    necessary    to    place    the 
engine   on   the   exact   center   on   the   dis- 
abled side  in  order  to  set  a  slipped  eccen- 
tric?    In  some  cases  it  is  a  hard  matter 
to  move  the  engine  to  that  position  after 
she   is  stopped.     A. — No,   it  is  not,  pro- 
vided you  are  able  to  replace  the  eccen- 
tric to  its  proper  position  using  the  other 
eccentrics     as   a   guide.       A    good     many 
bright     locomotive     men     have     got     the 
proper  position  of  an  eccentric  and  its  re- 
lation  to   the  crank   pin   on   that   side   so 
well  fixed  in  their  mind  that  they  "set  it 
by  the  pin."     Others  set  the  slipped  one 
by  its  relation  to  the  other  eccentric  on 
that   side.     If  both   of  them  are   slipped 
the  ones  on  the  other  side  of  the  engine 
can  be  used.     A  full  explanation  of  how 
this  is  done  is  too  long  for  this  column. 
(23)   Inquirer,  Lowell,  Mass.,  writes: 
I.  How  hot  would  you  dare  to  heat  the 
water  in  the  tank  for   Sellers   1876  self- 
adjusting    style    of    injectors,    which    are 
set  about  15  inches  above  the  tank  injec- 
tors   in    good   order?     A. — i.    The    Sell- 
ers   1876   self-adjusting   injector   will    not 
handle    water    under    these    conditions    at 
much   over   100  degrees.     The   1887   style 
will   work   water   as   hot   as    125   degrees, 
but   not  with   high    steam   pressures.     As 
a    rule,  a    low    pressure    of    steam    will 
handle   feed  water  of  a  higher  tempera- 
ture than  a  high  pressure  of  steam.    2.  Is 
an  engine  which  usually  runs  ahead  more 
likely  to  heat  if  run  backward  quite  a  dis- 
tance,  than   one  which   is   run   backward 
and    forward    regularly,    if    journals    are 
properly    packed.      If    so,    why?      A.— ^. 
When  an  engine  is  run  forward  only,  the 
packing   in   the   cellars   accommodates   it- 
self to  that  motion.     If  this  motion  is  re- 
versed the  packing  is  liable  to  roll  up  the 
other  way  and  get  hot.     Then  more  dust 
gets   on   the   journals   when    backing   up 
than  when  going  ahead  regularly. 


Folding  Car  Step. 

The  folding  car  step  here  shown  has 
been  patented  by  F.  P.  Darte,  of  Bangor, 
Pa. 

By  referring  to  the  print  you  will  see 
that  a  is  the  position  of  step  when  down 
or  unfolded  for  use ;  o'  is  steel  or  iron 
frame ;  e  is  point  of  suspension  tilting ; 
c  is  position  of  step  when  folded.  When 
in  this  position  it  is  the  same  as  an  or- 
dinary car  step ;  is  no  more  in  the  way, 
and  can  be  used  as  such  at  stations  where 


Locomotive  Engineering 
FOLDING  CAR  STEP. 

no  Stools  or  steps  are  used.  When  in  this 
position  it  is  held  from  tilting  down  by  a 
catch. 


Dr.  William  Estes,  of  Muncie,  Ind.,  has 
perfected  and  patented  what  he  calls  "a 
day  and  sleeping  passenger  car."  The  de- 
vice permits  of  an  ordinary  day  coach  be^ 
ing  converted  into  a  sleeper,  and  restored 
to  its  normal  condition  for  day  travelers. 
The  Pullman  Company  is  about  to  test  it. 
The  Wagner  Company  is  said  to  be  also 
interested  in  determining  whether  it  is 
practicable,  and  the  Big  Four  is  credited 
with  having  made  a  bid  for  the  purchase 
of  the  patent. 


Mr.  Henry  L.  Leach  informs  us  that  in 
1898  he  had  orders  for  2,188  sets  of  his 
Sanders,  and  that  of  this  number  75  per 
cent,  were  bis  new  type  "D." 


The  Falls  Hollow  Staybolt  Company, 
Cuyahoga  Falls,  O.,  have  just  received  a 
large  order  for  safety  staybolts  from  one 
of  the  leading  ship  and  engine  building 
companies  of  Philadelphia.  The  modern 
boilermakers  are  getting  to  appreciate  the 
value  of  hollow  staybolts  rolled  from 
good  iron. 
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Air=Brake  Department. 


CONDUCTED  BY  F.  M.  NELLIS. 


The  Old-Time  Brakeman. 

A  Pennsylvania  brakeman  at  Jersey  City 
writes  boxer  McCoy,  urging  him  to  exer- 
cise On  a  hand  brake  of  a  passenger  car,  is 
this  would  develop  the  muscles  of  the  legs, 
arms  and  back.  It  is  said  that  the  boxer 
has  the  suggestion  for  this  special  form  of 
exercise  under  serious  consideration. 

There  is  doubtless  much  good  in  tho 
suggestion,  which  calls  to  mind  the  athletic 
figure  of  the  old-time  brakeman  who 
swung  on  the  brake  wheel  to  stop  the 
train  before  the  air  brake  was  invented. 
Looking  back  we  can  see  him  rise  from  the 
front  seat  of  the  coach  as  the  train  ap- 
proaches the  station,  pulling  on  his  thick 
buckskin  gloves  as  he  passes  through  the 
door.  The  dog  clicks  sharply  in  the  ratchet 
wheel  as  he  swings,  and  we  feel  the  grind- 
ing of  the  brake  shoes.  He  peers  out  ahead 
along  the  train  to  judge  the  speed  and  dis- 
tance, and  finally  the  stop  is  made. 

He  really  assists  the  women  and  chil- 
dren aboard  instead  of  ordering  "Step 
lively,  there."  Next  we  see  him  entering 
the  door  with  a  basket  and  child  on  his 
right  arm,  while  with  his  left  hand  he 
leads  another  child  down  the  aisle  where 
he  finds  a  seat  for  the  mother  and  children. 
As  the  train  starts  up  he  walks  forward 
and  stands  looking  through  the  glass  door 
into  the  coach  ahead,  while  we  gaze  ad- 
miringly on  the  tall,  wide-shouldered, 
athletic  figure,  and  mentally  compare  his 
broad  back  to  a  locomotive  boiler  head  and 
his  long,  strong  arm  to  a  freight  car  axle 

That  was  many  years  ago.     Yesterday 

we  saw  on  the Railroad  a  short,  slight 

figure  in  a  brakeman's  uniform,  standing 
looking  through  into  the  next  car,  and  the 
whistle  of  the  releasing  air  brake  seemed 
to  spitefully  ask :  "What  has  become  of 
your  man  with  the  back  like  a  boiler  head 
and  arm  like  a  freight  car  axle?" 


A  Pointer  for  Air  Brake  Instructors. 

In  examining  a  man,  give  him  an  easy 
question  occasionally,  particularly  if  he  is 
not  doing  very  well.  Give  him  a  question 
you  know  he  can  answer.  Try  this  once 
after  the  man  has  wrongly  answered  ques- 
tions and  made  a  mess  of  things  generally, 
and  you  will  be  surprised  to  see  him  per- 
haps pick  up  and  pass.  A  little  encourage- 
ment is  a  great  thing  sometimes,  and  has 
even  turned  a  loser  into  a  winner. 


An  Important  Test. 

A  very  interesting  and  valuable  test  was 
recently  made  at  the  St.  Paul  &  Duluth 
shops,  St.  Paul,  Minn.,  by  F.  B.  Farmer, 
Geo.  R.  Parker  and  Jas.  Casey.  Two 
coupled  hose,  with  pressure  connection';, 
were  subjected  to  a  pull  which  was  grad- 
ually increased  until  the  hose  pulled  apart. 
The  pulls  required  to  separate  the  hose 
under  different  conditions  are  as  follows : 
With  new  packing  rings  and  coup- 
ling rotating  as  pulled 80  lbs. 

Same  test,  but  not  rotating 105 

Worn  rings,  coupling  rotating....  27 

Then  a  pressure  of  70  pounds  was  put  in 
hose. 
New  rings    (couplings  would    not 

rotate) 267  lb.=. 

Worn  rings   (couplings  would  not 

rotate) 230     " 

Worn     rings,     one    coupling    bent     • 

down  1-32  inch 356 

Worn    rings,    one    coupling    bent 

down  1-64  inch,  stuck  with 588     " 

In  the  latter  test  the  limit  of  the  testing 
machine  was  reached,  and  hammer  blows 
were  made  to  assist,  but  the  coupling  re- 
fused to  separate. 

The  damage  strains  1  '  ;  shown  to 
which  a  hose  is  subjected  when  pulled 
apart  should  be  a  sufficient  and  sensible 
reason  for  uncoupling  by  hand.  There  can 
remain  little  doubt  that  the  forcible  pull- 
ing apart  of  hose  causes  many  of  the  trair.- 
pipe  leaks  complained  of,  and  has  much  to 
do  with  the  early  deterioration  of  rubber 
hose,  especially  at  the  nipple  connection. 

These  tests  also  show  the  bad  results  of 
bending  the  coupling  to  make  a  tight  gas- 
ket joint,  as  is  sometimes  practiced  by 
thoughtless  trainmen. 

The  men  making  these  tests  find,  upon 
examination,  that  many  coupling  heads  are 
thus  bent,  and  recommend  that  inspector; 
and  repairmen  be  furnished  with  a  metal 
gage  that  the  standard  clearance  may  be 
maintained. 


C.  P.  Cass  has  resigned  his  position  as 
locomotive  engineer  on  the  St.  Louis  & 
San  Francisco  to  become  inspector  for  the 
W.  A.  B.  Co.  at  Kansas  City  vice  Ben 
Johnson,  resigned 


Oddly,  but  Well  Put. 

Scene — Air-brake  car. 

Instructor — Please  tell  me  how  you  un- 
derstand the  quick-action  triple  valve  op- 
erates. 

Pupil — Well,  you  see,  if  you  want  it  to 
work  slow  and  easy  you  let  the  air  out 
easy.  If  you  want  it  to  work  quick  and 
hard,  you  smash  her  on  hard  and  she 
works  straight  air  out  of  the  train  pipe 
into  the  brake  cylinder  first,  and  automatic 
out  of  the  aux;liar>'  reservoir  last. 

Instructor  goes  into  a  brown  study  over 
this  crisp  explanation. 


Cutting;  Out  Air  Brakes  to  Obtain 
Hand  Brakes. 

An  order  recently  issued  by  one  of  th: 
middle  Eastern  roads  is  to  the  effect  that 
during  brake  application  the  slack  of  the 
train  shall  be  held  stretched  by  hand 
brakes  on  the  rear  end,  and  air  brakes 
shall  be  cut  out  on  the  rear  end  until  suf- 
ficient hand  brakes  are  obtained  to  do  the 
holding. 

As  is  well  known,  this  method  of  train- 
holding  is  contrary  to  the  established 
practice  of  the  leading  railways  of  the 
country,  and  will  probably  give  way  to 
air-brake  handling  again  as  soon  as  the 
cause  of  the  trouble  is  found  and  cor- 
rected. Possibly  the  order  was  prompted 
by  the  rough  handling  of  trains,  in  which 
event  it  would  be  better  to  correct  or  in- 
struct the  operators,  rather  than  throw 
the  brakes  into  disuse  as  the  order  does, 
and  thereby  invite  possible  disaster.  This 
is  negative  progression. 

An  investigation  of  the  methods  em- 
ployed on  neighboring  roads,  and  roads 
all  over  the  country  where  enginemen  are 
given  full  use  of  the  air  brakes,  would 
doubtless  bring  results  more  economical. 
satisfactory  and  safe  than  those  of  trying 
to  hold  heavy  trains  from  the  hind  end 
with  hand  brakes,  or  from  both  ends  with 
air  and  hand  brakes  combined. 


Fearlessness  of  Newspaper  Reporters. 

The  ordinary  newspaper  reporter  who 
essays  to  describe  a  railway  accident,  usu- 
ally makes  about  the  same  mess  of  his  job 
as  does  the  green  German  who  attempts  to 
swear  in  English.     Here  is  a  sample: 

"He  (the  engineer)  didn't  lose  control 
of  his  machinery  (air  brakes).  He  had  it 
under  excellent  control.  The  express  mes- 
sengers and  all  the  crew  assisted  him 
nobly.  With  their  combined  efforts  they 
locked  the  wheels  of  the  entire  train. 
Huinan  effort  could  have  done  no  more. 
But  the  train  went  on  like  a  boat  going 
down  a  'shoot  the  chute.'  " 

Of  course  it  would.  If  this  reporter  had 
spent  a  short  apprenticeship  around  a 
brake  wheel,  he  would  have  known  that  a 
skidding  wheel  does  not  hold  nearly  as 
well  as  one  just  before  reaching  the  point 
of  skidding:  also  that  "assisting" -the  en- 
g- .leer's  air  brake  with  the  hand  brake  is 
a  good  deal  like  acting  frivolous  with  a 
buzz-saw. 


This  is  the  second  time  the  Westing- 
house  Air-Brake  Company  has  cut  off  the 
head  of  the  Air-Brake  Association  by 
taking  into  their  employ  its  president. 
C.  P.  Cass  goes  this  time. 
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The  New  Dummy  Coupling. 

Owing  to  legislative  action  taken  by  tho 
Master  Car  Builders'  Association,  permit- 
ting the  omission  of  the  coupling  hook  in 
connection  with  brake  apparatus  on  freight 
equipment  cars,  and  the  consequent  aban- 
donment of  the  device  by  a  number  of  rail- 


CORRESPONDENCE. 


Piston  Rod  Clamp. 

Editor: 

The  sketch  sent  herewith  is  of  a  steel 
grip,  or  strap,  which  the  writer  has  found 
very  effective  for  holding  the  release  spring 


lAhruiuotife  Engineerini/ 


FIG.    I.      THE   NEW   DtJMMY   COUPLING. 


way  companies  of  the  United  States,  the 
Westinghouse  Air-Brake  Company  has 
concluded  to  omit  the  "coupling  hook" 
from  its  schedules  of  freight  car  brake  ap- 
paratus, on  orders  received  after  Januarv 
I,  1899. 

The  principal  reasons  which  led  to  the 
discontinuance  of  the  coupling  hook  were : 
(a)  Being  attached  rigidly  to  the  car,  the 
hose  in  many  instances  kinked,  causing  its 
deterioration.  (b)  It  did  not  fit  suffi- 
ciently close  to  the  coupling  to  entirely 
exclude  foreign  matter. 

The  Westinghouse  Air-Brake  Company 
has  made  careful  investigations  where  the 
use  of  the  coupling  hook  has  been  discon- 
tinued, with  the  result  of  becoming  satis- 
fied that  some  device  to  perform  its  office 
satisfactorily  is  a  very  desirable  adjunct 
to  the  brake  apparatus,  and  they  have 
therefore  designed  a  dummy  coupling  (see 
Fig.  i),  and  which  being  suitably  ma- 
chined, enables  it  to  be  closely  joined  with 
the  air-brake  coupling,  entirely  excluding 
all  foreign  matter ;  and  being  properly  at- 
tached by  a  short  chain  (see  Fig.  2)  to  the 
car  structure,  will  enable  the  hose  to  take 
a  natural  curve. 


Locomottve  EngtnKrtng 
PISTON    ROU    CLAMP. 

The  Westinghouse  people  strongly 
recommend  the  use  of  the  new  device,  but 
will  furnish  either  form  for  use  in  connec- 
tion with  freight  car  brake  apparatus  at 
20  cents  per  pair. 


of  the  freight  brake  cylinder  in  its  posi- 
tion between  piston  and  cylinder  head 
when  removing  the  piston  to  clean  and  oil 
the  brake  cylinder. 

Its  form  prevents  crushing  or  injury  to 
piston  sleeve,  while  the  thumb-screw  (2^ 


"Well,"  he  says,  "if  you  would  just  pull 
her  over,  then  set  the  brakes,  it  would  be 
all  right." 

This  was  the  first  pointer  (worth  avoid- 
ing)- 

Going  down  on  the  branch  the  other  day 
he  was  riding  on  the  engine.  We  were 
late,  and  I  was  getting  over  the  rails 
pretty  lively,  when  the  train  parted  six 
cars  back  of  the  engine.  I  lapped  the 
brake  valve,  and  shut  off  as  quick  as  I 
could,  when  the  conductor  yelled  at  me: 

"Don't  stop  her !  Don't  stop  her !  Keep 
out  of  the  way  I" 

"Oh  I  I  won't  stop  her.  She  will  do  that 
without  any  help,"  I  answered. 

By  that  time  we  had  got  stopped  and 
the  conductor  dropped  off  and  started  to 
walk  back  to  the  rear  end  of  the  train,  and 
began  to  give  me  back-up  signals  before  he 
got  to  the  second  car.  I  would  like  to  ask 
how  far  I  could  have  got  with  those  six 
cars,  five  of  them  equipped  with  quick- 
action  triples,  and  a  set  of  driver  brakes 


m)     " 
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Dummy 
Coupling 


Position  olair.brake  appliances 
or  end  oTfreight  cars 
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H(i.     2.       THE     NEW    UUMMV    COUPLING    IN    POSITION. 


inches  width)  is  of  ample  size  to  tighten 
the  strap  so  that  it  would  be  impossible 
to  slip. 

The  special  form  of  lugs  to  strap  give 
the  thumb-screw  clearance  on  cylinder 
head.  C.  R.  Ord, 

Gen.  A.  B.  Insp..  Can.  Pac.  Ry. 

Toronto.  Out. 


on  the  engine  that  always  attended  strictly 
to  business,  if  I  had  not  shut  off. 

C.  W.  Green, 
Nor.  Pac.  Ry. 
South  Bend,  IVasli. 


How  the  Conductor  Qave  Some 
Pointers. 

Editor: 

I  was  switching  in   the  yard  at   C 

the  other  day,  and  trying  to  go  ahead, 
stop  and  back  up  as  fast  as  the  conductor 
and  two  brakemen  gave  me  the  signals.  I 
was  getting  some  four  or  five  signals  be- 
hind, when  the  conductor  got  up  on  the 
engine  and  asked  mc  why  I  did  not  pull 
her  over  when  I  got  a  signal  so  as  to  stop 
quicker.  I  told  him  that  I  did  not  want 
any  octagon  wheels  on  the  "old  girl."  and 
that  would  be  what  I  would  have  if  I  re- 
versed the  engine  with  the  driver  brakes 
set. 


A  Correction. 

Editor: 

In  making  the  plate  to  show  my  patent 
on  the  brake  valve,  which  appeared  in 
the  December  issue,  the  dart  which  should 
lead  to  port  15  leads  to  preliminary  port 
instead.  Several  readers  of  Locomotive 
Engineering  came  to  me  for  information, 
saying  they  could  not  understand  it,  and 
when  they  are  informed  it  is  a  mistake  in 
print,  it  is  very  plain  to  them.  Now,  if  it 
is  not  too  late,  and  you  can  find  space  in 
the  January  number,  will  you  please  cor-' 
rect  it,  as  there  may  be  many  readers  that 
will  not  be  able  to  understand  it  as  it  is' 
Would  you  please  correct  this  in  your  next 
issue?  W.  R.  Alter, 

P.  C.  C.  &  St.  L.  Ry. 


Dc 


O. 


February,   i8yo. 
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Special  Pipin>c  ArranRement  for  Coup- 
ling Main  Reservoirs  on  Double 
Header  Ungines. 

Editor: 

'I'he  conununcst  remark  mic  hearb  111 
conversation  with  railroad  men  lluough- 
out  llic  country  is  a  comment  on  the  won- 
.derful  strides  made  in  the  pa.it  decade,  and 
a  wonder  as  to  the  conditions  that  will 
exist  in  the  early  part  o£  the  coming  cen- 
tury. Progress  is  in  the  very  air  wc 
breathe,  and  everybody  seems  imbued  with 
-a  desire  to  be  in  the  lead.  The  Chesapeake 
A  Ohio  Railway  is  not  going  to  be  "left 
.at  the  post"  by  any  means,  and  with  those 
best  acquainted  with  it,  it  is  a  very  strong 
"favorite"  in  the  betting,  and  from  present 
.indications  will  be  "placed,"  if  not  a  win- 
ner in  the  race. 

They  are  handling  fifty,  sixty  and  some- 
times seventy  air-braked  cars  there  now, 
.and  their  mechanical  department  is  always 
trying  to  perfect  the  service  in  every  way 
it  can.  They  were  among  the  first,  if  not 
the  very  first,  of  the  Eastern  roads  to 
■establish  an  air-brake  test  plant  for  freight 
service,  and  the  wisdom  and  foresight  of 
doing  so  is  now  manifest.  Where  other 
roads  are  cutting  out  air  brakes,  due  to 
leakage  that  even  a  pK'-inch  pump  cannot 
supply,  they  are  coupling  up  and  operating 
.all  they  can  get.  Where  brakes  are  cut  out 
■it  is  done  for  some  cause  for  the  moment 
irremediable.  That  brake  is  chased  up  at 
the  first  inspection  point  and  made  to  do 
•its  share  of  the  work,  or  the  management 
•will  know  why. 

They  are  double-heading  on  their  long 
trains,  and  in  order  to  give  the  lead  engi- 
neer the  advantage  of  the  second  pump 
and  main  reservoir,  have  brought  into 
•existence  the  method  of  pipework  shown 
in  the  attached  blueprint. 

Large  main  reservoir  capacity  is  of  al- 
most vital  importance  in  handling  long 
•trains.  Mr.  W.  S.  Morris,  S.  M.  P.,  was 
quick  to  see  this,  and  is  now  equipping  his 
■  engines  with  two  reservoirs,  as  per  the 
print.  This  gives  each  engine  a  main 
reservoir  capacity  of  about  57.000  cubic 
inches,  which  is  pretty  good  in  itself.  But 
when  double-heading,  the  lead  man  has 
■the  advantage  of  the  second  engine's  reser- 
voir and  pump,  thereby  giving  him  a  main 
reservoir  capacity  of  114.000  cubic  inches 
and  two  g^-inch  pumps.  This  without 
•the  second  man  cutting  in  or  making  any 
movement  whatever  to  assist  him,  except 
cutting  out  hi^  brake  valve  at  the  terminal. 

The  drawing  shows  how  it  is  done.  A 
'line  of  i54-'nch  pipe  runs  from  the  small 
main  reservoir  back  under  the  footboard. 
It  is  teed  there  (no  golf  slang  intended') 
for  the  main  rc'servoir  connection  to  the 
'brake  valve,  and  passing  back  under  the 
tender  is  coupled  to  the  large  main  reser- 
voir on  top  of  the  tender.  On  the  left  side 
of  the  engine  a  i^-inch  pipe  runs  from 
the  small  main  reservoir  to  the  pilot,  and 
•from  the  large  reservoir  to  the  back  of  the 
tender.  In  doiible-heading,'  the  left  pilot 
'hose  on  the   second  engine  is  coupled  to 


the  li05C  i.n  the  lel'l  side  of  the  tender  on 
the  first  engine,  the  stop  cocks  opened,  the 
second  engineer  cuts  out  his  brake  valve, 
and  there  you  arc. 

But,  someone  says,  suppose  you  breaK 
in  two?  Well,  they  thought  of  that,  too, 
so  they  devised  an  automatic  closing  valve 
to  be  put  in  the  pipe  back  of  the  left  steam 
chest,  and  again  just  back  of  the  largj 
reservoir.  When  the  hose  parts,  or  bursts, 
between  the  two  engines,  the  valve  closes 
automatically.  When  coupled  up  again  it 
opens  automatically,  but  will  not  open  un- 
til the  hose  and  pipe  are  in  practically  per- 
fect order.  The  old-style  hose  with  a  check 
valve  will  not  do  for  this,  as,  if  a  hose 
burst,  or  the  pipe  was  broken  off  under  the 
tender,  the  valve  would  be  useless ;  so  a 
suitable  automatic  valve  had  to  be  de- 
vised. This  is  not  shown  on  the  drawing 
as  the  detail  drawing  of  it  had  not  been 
completed  when  they  had  to  make  prints 
from  the  drawing  shown. 

They  are  also  piping  the  air  pump  ex- 
haust into  the  cylinder  e.xhaust  cavity,  not 
a  novelty  by  any  means,  but  a  very  good 
idea,  nevertheless.  In  doing  this  they 
connect  the  handle  of  the  drain  cock  in  the 
air  pump  exhaust  to  the  cylinder  cock  rig- 
ging, so  that  this  drain  cock  cannot  be 
closed  until  the  cylinder  cocks  are  closed. 
Each  time  the  cylinder  cocks  are  opened 
this  drain  cock  is  opened  also.  This  effect- 
ually does  away  with  the  throwing  of 
greasy  water  on  the  jacket. 

Mr.  Morris.  S.  M.  P.,  and  Mr.  Huntley, 
air-brake  inspector,  deserve  a  great  deal 
of  credit  for  these  steps  in  the  right  direc- 
tion. "Ches.^peake  &  Ohio." 

Rtchmotid.   Va. 


Brake  Cylinder  Pressure. 

Editor: 

In  the  December  issue  I  asked  a  que-:- 
tion,  which  you  answered  for  me.  regard- 
ing the  pressure  obtained  in  the  brake 
cylinder  when  a  lO-pound  reduction  was 
made.  The  answer  was  very  satisfactory, 
but  did  not  convey  the  meaning  exactly 
as  I  would  like  it,  perhaps  on  account  of 
the  question  asked  not  being  plain  enough 
to  get  the  answer  required. 

The  information  I  desire  is  this :  When 
we  make  a  5-pound  reduction  in  train 
line  pressure  we  make  a  like  reduction  in 
auxiliary  reservoir  pressure,  and  obtain 
5-pound  pressure  in  brake  cylinder.  When 
we  make  a  lo-pound  reduction  in  train 
pipe,  a  like  reduction  is  made  in  the  auxil- 
iary reservoir,  and  'we  obtain  about  25 
pounds  in  brake  cvlinder.  When  we  make 
a  is-pound  reduction  in  train  pipe,  a  like 
reduction  in  auxiliary  reservoir  is  made 
and  we  obtain  about  37  pounds  in  the 
brake  cylinder.  When  we  make  a  20-pound 
reduction  in  train  pipe,  a  like  reduction  is 
made  in  auxilian,'  reservoir  and  we  obtain 
about  50  pounds  in  brake  cylinder. 

Now.  why  is  it  we  obtain  only  5  pounds 
in  cylinder  with  a  5-pound  reduction, 
while  with  a  lo-pound  reduction,  or  twice 


the  first  reduction,  wc  obtain  two  and  a 
half  times  more  pressure  than  the  reduc- 
tion made?  Why  is  it  the  pressure  in- 
creases so  rapidly  with  the  second  5- 
I)ound  reduction,  and  at  the  third  and 
fourth  reduction  it  falls  back,  thus: 

5-pound  reduction  =:    5  in  cylinder, 
lo-pound  reduction  =  25  pounds  in  cylin- 
der, or  an  increase  of  20  pounds. 
15-pound  reduction  ^  37  pounds  in  cylin- 
der, or  an  increase  of  12  pounds. 
20-pound  reduction  =  50  pounds  in  cylin- 
der, or  an  increase  of  13  pounds. 

E.  O.  Palmer. 
St.  Albans,  Vt. 

[The  figures  above  given  may  vary  a 
little  on  account  of  the  condition  of  the 
triple  valve  brake,  cylinder  piston  and  air 
gage,  and  the  figures  given  should  not  be 
accepted  as  being  absolutely  accurate. 

The  first  5  pounds  going  from  the  auxil- 
iary reservoir  to  the  cylinder  serves  only 
to  push  the  piston  out  and  make  room  for 
the  air.  In  other  words,  if  just  before 
admitting  the  first  5  pounds  to  the  brake 
cylinder,  a  force  had  been  applied  at  the 
end  of  the  piston  rod  to  pull  the  piston 
out  to  the  end  of  its  stroke  and  bring  thi 
brake  shoes  up  to  the  wheels,  a  vacuum 
would  have  been  formed  in  the  cylinder. 
Suppose  we  had  a  vacuum  gage  and  also 
a  pressure  gage  connected  into  the  cylin- 
der. With  this  condition  of  things  the 
vacuum  gage  would  show  about. 15  pounds 
and  the  pressure  gage  zero. 

Now  we  will  admit  the  first  5  pounds  of 
air  from  the  auxiliary  reser\'oir.  and  we 
will  observe  the  vacuum  gage  drop  back 
to  zero,  and  then  the  pressure  gage  will 
start  up  and  register  about  5  pounds,  say. 
Thus  we  will  see  that  pulling  out  the  pis- 
ton which  makes  a  vacuum,  and  then  ad- 
mitting pressure,  produces  the  same  re- 
sult that  admitting  air  to  push  out  the 
piston  does.  In  both  cases  there  is  ^ 
vacuum  to  be  destroyed  before  pressure 
can  be  had. 

Now  we  will  take  5  pounds  more  from 
the  auxiliary  and  put  it  in  the  brake  cylin- 
der, and  our  pressure  gage  will  run  up 
surprisingly.  This  is  because  the  auxil- 
iary reservoir  is  from  3V2  to  4  times  the 
volume  of  the  brake  cylinder.  If  great 
care  is  taken  to  make  a  5-pound  continu- 
ous reduction  each  time,  and  the  triple 
valve  is  worn  to  a  good  bearing,  does  not 
leak,  is  well  lubricated  and  moves  freely. 
the  increased  brake  cylinder  pressure 
will  be  about  the  same  in  each  case.  This 
is  difficult,  however,  to  do.  The  law  un- 
der which  compressed  air  works  in  this 
case  is  as  follows :  The  change  in  pres- 
sure in  the  auxiliary  and  brake  cylinder 
varies  inversely  as  the  volumes  of  the 
auxiliary'  and  brake  cylinder. — Ed.] 


Next  convention  of  Air-Brake  Men, 
Detroit,  Mich.,  April  nth.  12th  and  13th. 
Apply  early  for  your  transportation. 
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Slid-Flat  Wheel  Reports. 

Editor: 

I  am  sending  you  Iwo  blank  forms  of 
report  for  slid  flat  wheels — one  for  the 
train  conductor  and  the  other  for  the  car 
inspector^ — which  I  have  had  in  use  for 
some  time  and  have  found  of  considerable 
aid  in  locating  properly  the  blame  for 
wheel-sliding  where  cars  have  long  con- 
tinuous runs  with  different  crews  in 
charge.  The  conductor's  report,  I  think, 
tends  to  make  them  more  observing  for 
the  very  fact  that  they  know  that  such  a 
blank  must  be  filled  out  at  the  end  of  the 
run. 

Some  roads  of  which  I  know  make  it  a 
requirement  that  the  train  conductor  shall 
telegraph  from  the  first  station  out  of 
their  terminal ;  but  thi.s  seems  to  me  to 
place  upon  the  already  over-burdened 
wires  of  most  roads'  telegraph  system  an 
unnecessary  additional  tax. 

E.  W.  Pratt, 
Gen.  A.  B.  Insp.,  C.  &  N.  W.  Ry. 

Chicago,  III. 


mind  two  or  three  roads  which  have  good 
modern  air  compressors  in  their  shops, 
and  pipes  through  a  large  part  of  their 
yards  for  supplying  air  hoists,  motors  and 
car-cleaning  devices,  and  have  no  facilities 
for  testing  air  brakes.  These  same  roads 
have  in  a  dingy  corner  of  the  main  shop 
a  rheumatic  6-inch  pump,  wheezing  off  its 
mortal  coil  under  the  sympathetic  gaze  of 
a  sectional  lrii)Ie,  old-style  governor  and 
a  sectional  drain  cup.  from  their  dusty 
and  cobwebbed  pile  on  the  floor  in  the  op- 
posite corner. 

On  one  of  these  roads  the  air-brake  in- 
structor does  his  best,  which  is  his  worst, 
does  not  care  to  do  any  more,  and  is  not 
expected  to  do  any  more  unless  he  can  do 
it  at  no  expense  and  with  no  bother  to  his 
officials.     It  was  to  arouse  these  careless 


QUESTIONS  AND   ANSWERS 

On  Air  Brake  Subjects. 

(9)  E.  W.  F.,  Frankfort,  Ind.,  asks: 
Uo  you  think  Mr.  Blackall's  new  book 

on  "Air"  is  a  good  one  to  study  for  be- 
ginners? That  is,  does  it  "begin  at  the 
beginning?"  A.— While  it  does  not  name 
and  describe  all  the  parts  and  passages 
in  all  the  different  parts  as  minutely  as 
the  Westinghousc  instruction  book,  still 
we  think  it  is  a  good  book  even  for  be- 
ginners. 

(10)  A.  J.  B.,  Savannah,  Ga.,  writes: 

I  was  interested  in  the  story  of  Tom 
Jennings  last  month.  You  say  he  opened 
the  pump  throttle,  and  the  reversing  bush, 
piston  and  main  valve  shot  up.  Suppose 
the  bush  had  stuck  fast,  like  some  I  have 


The  Making  of  a  "  Tom  Jennings." 

Editor: 

Your  article  entitled  "Pretended  Instruc- 
tion Versus  the  Real  Thing"  reminds  me 
that  the  fault  is  sometimes  not  with  the  in- 
structor, but  with  the  instructed. 

If  Tom  Jennings  had  been  working  for 
the  X.  Y.  &  Z.  road,  and  had  gotten  his 
air-brake  knowledge  from  that  pretended 
instructor,  he  would  very  likely  have  had 
as  little  trouble  in  overcoming  his  diffi- 
culty as  he  did  on  his  own  road  with  the 
"true  thing." 

The  chances  are  that  Tom  Jennings  had 
a  little  natural  ingenuity  of  his  own,  and 
if  he  had  never  had  any  instruction  at  all, 
he  would  have  found  a  way  out  of  his 
difficulty ;  while  if  the  other  fellow  who 
lost  the  $1,600  for  his  road  had  been  work- 
ing in  the  office  or  somewhere  else  suitable 
for  his  talents,  and  another  Tom  Jennings 
had  been  running  that  horse  train,  he 
would  have  gone  through  all  right. 

The  successful  engineer  is  born,  not 
made. 

The  writer  of  the  above  article  evidently 
thinks  that  an  air-brake  instructor  can  in 
I  few  weeks  of  an  hour  or  so  a  day,  maki 
web-feet  grow  on  chickens,  or  in  other 
words  take  a  man  who  should  be  weighing 
out  sugar  in  a  grocery  store  and  make  a 
Tom  Jennings  out  of  him. 

Thomas  Jones. 

Waldwick,  N.  I. 

[As  we  wrote  the  story  ourselves,  we 
shall  be  obliged  to  take  the  blame.  We 
endeavored  to  show  the  poor  results  of  the 
tame  system  of  air-brake  instruction  fol- 
lowed by  some  roads,  and  not  to  lay  th.-- 
blame  for  the  whole  numerous  shortcom- 
ings of  mortal  railroad  man  to  the  door  of 
that  paragon  of  virtue,  the  air-brake  in- 
structor. 

There  are  too  many  roads  that  neglect 
or  misuse  their  facilities.     We    have    in 


Chicago  &  North-Western  Railway. 

Daily  Report  0/  Flat  Wheels  under  Passenger  Can  at Station. 

tB<i 


Initials 

Class 

Name 
orNo. 

Train 
No. 

Ener. 
No 

No.  Pairs 

Wheels 

Slid 

Steel     '    „::|         rt...      .Ej^ 

Siie        New         Tired       ||J         "IJ^       -gg 

of         or  Old    :         or           o^»         cfij         '^1% 

Spots  1   Spots    1  ^a«tj^     »i5^      SM.   ,  ^^^1 

1 

1 

1 

1 

::::::::::::::::::]:::: \ i i i 

.Inspector. 


Chicago  &  North-Western  Railway. 

CONDUCTOR'S     TRAIN     REPORT     OF     SLID     FLAT     WHEELS. 

Train  No Departed  front {date) iS^  . 


Car  No. 

or 

Name 

_     .              XT       «        Estimated     Where  was  the           Did           Where  did  you          Where  was 
?P"^       Tj-°Si.i      Size  of             Pounding            Damage               notice                     Ensinetr 
Wo.         fairs  flat        Spots          first  noticed  ?     1    Increase    Wheels  Sliding?          notified? 

1                                                                          '                                                    1 

1 

'                               ■ 

Name  of 

Engineer . .  1 1 ' 

This  Report  should  be  filled  out  at  Terminals  nad  forwarded  to  the  Ass't  Superintendent. 

NOTE.— Trainmen  must  pay  particular  attention 
to  the  Sliding  of  wheels  and  immediately  notify  the 
engineer  every  time  it  occurs.  •• 


and  lukewarm  persons,  and  not  to  require 
the  air-brake  instructor  to  turn  each  man 
under  instruction  into  a  Tom  Jennings, 
that  the  story  was  written. 

While  it  would  be  expecting  too  much 
to  ask  an  instructor  to  perform  such  an 
extraordinary  feat  of  grafting  mentioned, 
yet,  by  concentrated  and  continuous  effort, 
a  hard-working  instructor  has  effected 
equally  extraordinary  things,  so  say  th.; 
men  back  in  the  train. 

We  are  reminded,  by  our  correspon- 
dent's reference,  that  some  of  the  ver>- 
best  railroad  men  we  have  ever  seen  were 
certain  ex-grocery  or  lunch-stand  clerks 
who,  in  the  olden  days,  occupied  the  op- 
posite box  or  gave  us  signals  from  the 
little  red,  dinky  caboose  on  the  rear  of  the 
train. — Ed.] 


Conductor. 

seen,  what  would  Jennings  have  done' 
A. — The  story  was  to  tell  of  a  man  who 
knew  what  to  do,  and  not  so  much  how  it 
should  be  done.  Probably  a  little  tap- 
ping with  a  hammer  around  the  outside  of 
the  tapered  part  of  the  bush  would  have 
partly  loosened  it,  so  it  could  be  pulled 
out  with  a  packing  hook  or  some  other  tool. 

(ii)  J.  A.  T.,  Syracuse.  N.  Y..  writes: 
The  Air-Brake  Association  recommends 
metallic  packing  for  air  pumps.  I  would 
like  to  ask  if  it  is  used  on  many  roads, 
and  what  kind  do  they  use?  A. — Metallic 
packing  for  air  pump  piston  rods  is  now 
used  quite  extensively.  There  is  a  variety 
of  different  makes.  The  Jerome  seems  to 
give  as  good  satisfaction  as  any.  Some 
roads  make  their  own.  Care  should  be 
taken  to  have  the  rings  sufficiently  soft  so 
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as  not  to  wear  the  rod  unduly.  The  teinj)- 
tation  to  make  a  big  record  may  cause  tlio 
rings  to  be  made  too  hard,  and  they  will 
wear  the  piston. 

(12)  H.  D.  L.,  Columbus,  O.,  writes: 
The  1898  Proceedings  of  the  Air-Brake 

Association  shows  some  indicator  dia- 
gram cards  of  the  air  pump  on  pages  loj 
to  117.  Would  you  please  explain  them? 
A. — These  are  nearly  the  same  as  a  steam 
card,  except  that  they  are  reversed ;  i.  e  , 
in  the  steam  card  the  highest  part  of  the 
card  is  at  the  beginning  nf  the  stroke,  and 
gradually  tapers  down  as  the  steam  ex- 
pands. In  the  air  card  the  lowest  part 
jof  the  card  is  the  beginning  of  the  stroke, 
and  the  highest  part  is  the  finish.  It  would 
be  impossible  to  analyze  these  cards  in  de- 
tail here.  The  subject  will  be  taken  up  at 
length  by  the  Air-Brake  Men  next  April 
at  the  Detroit  convention.  Get  their  Pro- 
ceedings. 

(13)  H.  S.  R.,  Altoona,  Pa.,  writes: 

I  have  an  argument  with  a  man  who 
claims  the  proper  place  to  carry  a  West- 
inghouse  D-8  brake  valve  is  in  the  full  re- 
lease position.  I  say  running  position, 
after  train  pipe  is  charged.  He  says  there 
is  no  provision  for  an  excess  pressure 
with  this  valve.  I  say  valve  21  is  for  this 
purpose,  but  not  as  reliable  as  excess  valve 
attached  to  D-5  and  D-6  valves.  Who  is 
right?  A.— The  D-8,  or  1890  model,  has 
an  excess  pressure  valve,  21,  for  the  pur- 
-t)ose  of  holding  an  excess  pressure  in  the 
main  reservoir.  If  no  excess  can  be  ac- 
■cumulated  when  the  handle  is  carried  in 
running  position,  the  valve  21  is  leaking 
-or  is  held  off  its  seat  by  something.  Pos- 
sibly the  rotary  valve  leaks  main  reser- 
voir pressure  into  the  train  pipe.  Should 
1he  main  reservoir  pressure  run  up  and 
the  running  position  act  like  a  lap  posi- 
tion, the  valve  21  is  held  to  its  seat  by 
-gum  or  a  too  stiff  spring.  The  D-8  valve 
then  has  an  excess  feature,  but  not  the 
same  kind  of  one  as  the  E-6  or  1892 
model. 

(14)  G.  E.  C.  Moncton,  N.  B..  writes: 
When  the  engineer's  brake  valve  is  put 

in  emergency  position,  and  the  train  pipe 
■emptied,  30  pounds  train  pipe  pressure  go 
-to  the  cylinder  and  40  to  the  atmosphere. 
Now  if  quick  action  can  be  got  with  a 
S-pound  reduction,  does  the  same  amount. 
30  pounds  train  line  pressure,  go  to  the 
cylinders,  and  how  many  pounds  reduc- 
tion should  the  gaee  show?  A.^Wc 
can't  say  positively  that  30  pounds  go  to 
the  brake  cylinder  and  40  to  the  atmos- 
-phere.  At  the  instant  of  quick  action  ap- 
plication, the  train  pipe  pressure  drops  to 
about  39  pounds.  This  drop  is  caused  by 
the  amount  of  train  pipe  pressure  let  out 
at  the  brake  valve,  plus  that  which  goes 
to  the  brake  cylinder.  This  is  not  shown 
on  the  locomotive  gage,  which  is  too  far 
away  from  the  triple,  and  therefore  too 
slow.  An  ordinary  gage  connected  into 
the  bottom  of  the  triple  will  show,  how- 
ever, even  a  greater  reduction  than  any 
point  in  the  train  pipe  proper     Practically 


the  same  amount  of  train  pipe  pressure 
goes  to  the  brake  cylinder  whether  the 
quick  reduction  be  5  pounds  or  70,  with  a 
slight  advantage  in  favor  of  the  former. 
The  reason  of  this  is  that  the  brake  cylin  ■ 
der  takes  its  allowance  in  a  very  small 
fraction  of  a  second,  and  refuses  any  more, 
not  caring  whether  the  remainder  stays  in 
the  pipe  or  passes  out  at  the  brake  valve. 

(.15)  E.  W.  K.,  Frankfort,  Ind.,  writes. 

I.  In  using  the  extra  large  reservoir 
which  is  largely  in  vogue  on  many  rail- 
roads when  a  great  number  of  air-braked 
cars  are  pulled,  do  they  not  carry  higher 
pressure  than  90  and  70  in  main  reservoir 
and  train  line,  respectively?  A. — i.  No. 
2.  If  not,  what  is  their  idea  of  going  to  the 
extra  expense?  A. — 2.  Two  smaller  reser- 
voirs of  the  same  size,  or  one  larger  reser- 
voir twice  as  large  as  one  of  the  smaller 
reservoirs  will,  of  course,  hold  twice  the 
volume  of  air.  at  the  same  pressure,  as 
the  smaller  one,  and  consequently  will  g3 
twice  as  far ;  or  in  other  words,  will  sup- 
ply twice  as  many  cars.  On  the  other 
hand,  we  could  take  one  of  the  srnaller 
reservoirs  and  by  compressing  air  into  it 
to  180  pounds  pressure,  we  would  have 
the  same  volume  of  air,  and  could  supply 
the  same  number  of  cars  as  90  pounds  in 
the  two  smaller  reservoirs  or  the  one 
larger  reservoir.  According  to  the  laws 
governing  compressed  air,  the  pressure 
and  volume  vary  inversely.  That  means 
that  10  cubic  feet  of  air  at  50  pounds  is 
the  same  quantity  and  will  do  the  same 
work  as.S  cubic  feet  at  100  pounds  pres- 
sure. We  have  neglected  the  effect  of 
heating  and  cooling.  The  objections  to 
the  small  reservoir  at  180  pounds  are  that 
the  pump  heats  accordingly,  brake  valve 
works  stiff,  and  there  is  a  considerable 
loss  of  air  in  cooling  when  dropping  from 
high  pressure  to  low.  Also  many  engines 
carry  insufficient  steam  pressure  to  pump 
180  pounds.  Large  main  reservoir  capa- 
city is  a  very  desirable  thing.  3.  And  does 
not  the  governor  have  to  be  set  accord- 
ingly?    A. — 3.  No. 


M.  C.  Hammett,  Troy,  N.  Y.,  sends  us 
samples  of  new  grinding  compounds, 
named  "The  Trojan  Mineral  Grindint; 
Compound."  which  he  recommends  as 
first  class  for  all  kinds  of  air-brake  work. 
The  samples  are  graded,  medium,  fine  and 
extra  fine.  They  look  business-like,  and 
as  Mr.  Hammett  is  a  large  user  of  grind- 
ing stuffs,  having  experimented  much  to 
find  the  best,  we  feel  safe  in  recommending 
the  compound  to  users,  for  a  trial  at  least. 


Always  QIad  to  Get  Interesting  Facts. 

If  you  have  any  new  schemes  or  de- 
vices to  present,  or  opinions  to  give,  that 
you  think  would  be  of  interest  to  Loco- 
motive Engineering  readers,  send  them 
to  us  from  time  to  time.  We  pay  for 
good  things.  Don't  hesitate  because  you 
perhaps  fee!  you  are  not  a  skilled  writer. 
What  we  want  is  good,  interesting  facts. 
We  will  do  the  touching  up  if  there  is  any 
needed. 


Chesapeake  &  Ohio  Officials'  Meeting. 

The  regular  bi-monthly  meeting  of  the 
master  mechanics,  general  foremen,  road 
foremen  of  engines  and  car  department 
officers  of  the  Chesapeake  &  Ohio  Rail- 
way was  held  at  Huntington,  W.  Va.,  jn 
January  loth. 

Superintendent  of  Motive  Power  W. 
S.  Morris  presides  at  these  meetings  and 
appoints  the  committees  to  take  charge 
of  and  report  on  such  subjects  as  are 
selected.  On  this  occasion  there  were 
thirty-four  present,  which  included  some 
of  the  transportation  department  officers, 
two  Galena  Oil  Company  experts  having 
charge  in  this  district  and  a  representa- 
tive of  Locomotive  Engineering.  All  the 
reports  submitted  were  discussed  and 
criticised  in  a  very  practical  manner, 
making  it  a  sort  of  experience  meeting. 

Reports  were  made  on  the  ton-mile 
base  as  a  foundation  for  the  computa- 
tions on  the  monthly  locomotive  perfor- 
mance sheet,  which  outlined  a  very  com- 
plete system ;  on  rules  for  air-brake  oper- 
ating, which  took  up  the  question  of 
double-heading,  which  is  a  vital  question 
on  this  .system  on  the  mountain  divisions; 
and  in  connection  with  this  matter  it  was 
recommended  that  it  was  better  to  have 
the  second  engine  take  the  slack  out  of 
the  train  when  starting  up  and  have  the 
leading  engine  work  steam  next,  as  it 
was  found  that  the  train  was  started  with 
less  shock. 

This  is  contrary  to  the  time-honore-1 
practice  of  having  the  leading  engine  take 
the  slack  out  ot  the  train,  and  the  fol- 
lowing engine  then  begin  her  work. 

The  report  of  General  Foreman  Elvin, 
of  the  Huntington  shop,  on  the  relative 
expense  of  steel-tired  wheels  versus  cast- 
iron  wheels  gave  very  conclusive  figures 
showing  that  for  engine,  tender  and  coach 
service  the  steel-tired  wheels  cost  con- 
siderably less  per  thousand  miles  rui 
than  the  best  cast-iron  wheels.  This  re- 
port will  appear  in  these  columns  later. 

A  number  of  large  systems  follow  this 
plan  of  getting  the  men  in  charge  of 
maintenance  and  operation  of  the  rolling 
^tock  together  at  regular  intervals,  with 
good  results.  It  is  only  a  question  of 
time  when  this  practice  will  also  be 
adopted  by  the  smaller  roads. 


"Book  of  the  Royal  Blue"  for  January, 
iSqo.  has  reached  our  table.  That  is  a 
publication  of  the  Baltimore  &  Ohio  Rail- 
road Company's  intended  to  adverti.se  the 
attractions  of  that  great  railroad.  The 
January  number  is  very  handsomely  illus- 
trated and  shows  a  variety  of  insides  of 
cars,  besides  numerous  attractive  bits  of 
scenery  on  the  road.  There  are  so  many 
beautiful  scenes  traversed  by  the  Haiti 
more  &  Ohio  that  it  will  take  a  long  time 
for  the  magazine  to  exhaust  them.  The 
publication  is  got  up  in  first-class  style  !n 
engraving,  printing  and  paper,  and  is  in 
every  way  a  credit  to  the  publishers. 
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Japanese  Suburban    Double  Ender. 

1  liu  liuublc-cudcd  buburbau  locomo- 
tive  shown  is  one  of  twenty-six  recently 
built  for  ihc  Nippon  Railway  of  Japan 
by  the  Sclicucclady  Locomotive  Works. 
The  gage  is  42  inches,  and  the  engine 
weighs  86.700  p(junds  in  working  order, 
51, 700  pounds  of  which  rests  on  the  driving 
wheels.  An  unusually  short  rigid  wheel 
base  of  5  feet  6  inches  provides  a  very 
flexible  machine.  The  total  wheel-base 
is  21  feet.  The  cylinders  are  14x2? 
inches,  and  the  driving  wheels  56  inches 
diameter.  The  principal  dimensions  of 
the  engine  will  be  found  on  the  skeleton 
diagram  on  page  97. 

Amonsj;  iho  ciiniiiiiiont  and  attachments 
arc  Jerome  metallic  gland  packing.  Amer- 
ican   balanced   valves,    Nathan   non-lifting 


which  Mr.  Wcslinghouse  made  an  esti- 
mate of  the  cost  of  equipping  the  road 
with  electricity.  We  all  agreed  that  the 
estimated  cost  was  too  high,  and  Mr. 
Gould  asked  if  he  could  get  an  expert  of 
his  from  the  Union  Pacific  to  study  the 
question.  We  said  he  could — it  was  unani- 
mous. The  expert  is  still  at  work,  and 
we  have  a  committee  of  the  board  lookinij 
into  the  matter.  We  have  had  several 
meetings  of  the  board  to  talk  the  thing 
over  and  we're  still  at  work  on   it. 

"You  see,  we  don't  want  to  expend 
eight  to  fifteen  million  dollars  on  this 
thing  unless  we  know  just  what  we're  go- 
ing to  get.  Now,  Westinghouse  is  an  ex- 
pert and  a  friend  of  mine,  and  he  ought 
to  know  something  about  it,  but  he  isn't 
very   sure   about   the    thing.      Four   years 


might  be  killed,  and  that  might  bankrupt 
the  road." 

There  has  been  a  great  deal  of  loose 
talk  about  the  advantages  of  operating 
railroads  by  electricity,  but  the  increase  of 
experience  with  electricity  where  steam 
has  previously  been  used  decreases  the 
tendency  of  steam-operated  roads  to 
cliange.  It  is  now  admitted  that  the  sav- 
ing of  fuel  effected  by  changing  from 
Incomotives  to  electric  motors  is  trilling, 
and  the  principal  claim  now  made  is  that 
the  acceleration  of  trains  into  speed  could 
l)e  made  more  rapid  by  the  use  of  an 
electric  motor  than  the  locomotive  is  capa- 
ble of.  That  is  merely  a  case  of  adding 
power,  and  locomotives  could  easily  be  in- 
creased in  power,  if  the  structure  is  heavy 
enough  to  carry  them.     After  a  very  care- 
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injectors,  Coale  safety  valves.  Smith's 
automatic  vacuum  brake,  magnesia  sec- 
tional lagging  for  boiler  and  cylinders, 
and  Crosby  chime  whistles. 


Not  Sure  that  Electricity  is  Cheaper 
than  Steam. 

The  small  locomotives  employed  haul- 
ing the  trains  on  the  elevated  railroad  of 
New  York  do  their  work  as  regularly,  as 
cleanly  and  as  quietly  as  any  kind  of  mo- 
tive power,  and  yet  there  are  constantly 
rumors  afloat  that  electricity  is  about  to 
be  substituted.  It  is  very  difficult  getting 
the  officials  of  the  company  to  talk  abon; 
the  real  status  of  the  motive-power  ques- 
tion, but  Rusell  Sage,  one  of  the  directors 
of  the  Manhattan  Railway  Company,  re- 
cently talked  freely  to  a  reporter  of  the 
AUw  York  Sun.  The  most  important  part 
of  the  interview  reads: 

"We   had   a   meeting   of   the   board,    at 


ago  he  came  to  me  and  said  we  could 
save  $600,000  a  year  by  using  electricity — 
and  $600,000  a  year  is  tempting.  I  asked 
him  to  look  into  it.  .  He  kept  me  waiting 
a  couple  of  years  and  then  he  wasn't  so 
sure  about  it. 

"  'Hold  on  to  your  steam  for  a  while." 
lie  said. 

"So  you  see,  there's  nothing  sure  about 
this.  I  don't  know  anything  about  elec- 
tricity, and  they  all  seem  a  little  in  the 
dark  about  it.  You  see  a  man  climb  a  pole, 
and  the  next  thing  he  comes  down  flop — 
dead.  We  run  trains  under  two  minutes' 
headway  in  the  rush  hours  on  Third  ave- 
nue and  under  two  minutes'  headway  on 
Sixth  avenue,  and  we  carry  500.000  people 
a  day.  We  can't  have  any  delays  or  acci 
dents.  I  am  proud  of  the  fact  that  we 
have  never  killed  a  passenger,  and  with 
some  new  arrangement,  if  two  trains 
should   run   into  each   other,   fifty  people 


ful  study  of  the  situation,  we  doubt  very 
much  if  electric  motors  will  ever  be  used 
to  operate  the  train;  on  the  New  York 
Elevated  railroads. 


The  Newton  Machine  Tool  Works  of 
Philadelphia  report  that  their  recent  ship- 
ment of  a  large  armor  plate  saw  to  the 
Bethlehem  Iron  Company.  South  Bethle- 
hem, Pa.,  was  so  satisfactorj'  that  they 
have  since  received  additional  orders  from 
this  company.  They  also  have  an  order 
fiom  the  Carnegie  Steel  Company  for  an 
armor  plate  cold-cutting  saw  which  is 
highly  'satisfactory.  The  Carnegie  Com- 
pany have  tried  several  makes  of  cold 
saws,  both  foreign  and  domestic,  but  have 
placed  their  order  direct  with  the  Newton 
Machine  Tool  Works  for  this  large  cold 
saw.  They  also  advise  the  receipt  of  large 
foreign  contracts,  and  are  rushed  with 
olher  orders  as  well. 
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Black  Diamond  Express  Cars 

The  very  handsome  cars  illustrated  in 
the  following  photographs  constitute  the 
Black  Diamond  Express  of  the  Lehigh 
Valley  Railroad.  They  are  all  very  beau- 
tifully finished  inside,  and  form  one  of 
the  handsomest  trains  to  be  found  in  this 
or  any  other  country.  All  the  cars  were 
built  by  the  Pullman  Company,  and  are 
very  creditable  productions  of  the  high- 
est car-building  art. 


Where    Economy    of  Oil   is  Not 
Considered. 

"Economy  of  oil"  in  train  service  has 
not  yet  become  a  source  of  torture  and 
annoyance  to  the  enginemen  of  Mexico. 
In  fact,  instead  of  curtailing  the  supply, 
the  tendency  is  to  demand  that  locomo- 
tive bearings  shall  receive  a  certain  very 


you   are   pouring    on    the    ground     costs 
money  ?" 

"I  don't  know  anything  aliout  tliat,"  re- 
marked tlic  oil-pourer,  "but  I  know  that 
if  I  break  that  eccentric  strap  it  will  cost 
me  $16,"  and  he  continued  to  pitch  the  oil 
towards  the  oil  hole. 


C    &  O.   Drafting  School  Room. 

During  a  recent  visit  of  a  representa- 
tive of  Locomotive  Engineering  to  the 
Chesapeake  &  Ohio  shops  at  Huntington, 
a  call  was  made  at  the  drafting  school- 
room. 

There  we  found  about  forty  of  the  ap- 
prentices hard  at  work  under  the  charge 
of  Instructor  E.  C.  Fisher.  This  school 
was  started  in  July  1896,  in  a  room  fitted 
up  over  one  of  the  shops,  and  is  the  espe- 


given  to  the  sons  of  old  and  trusted  em- 
ployes, who  have  had  the  benefit  of  a 
good  education.  As  there  are  always  more 
applicants  than  positions  open,  the  best 
material  can  be  selected.  A  point  of  some 
value  in  this  educational  course  is  that 
when  a  workman  is  thus  perfected,  he 
naturally  works  into  a  place  aS  a  jour- 
neyman in  the  service  of  the  Chesapeake 
&  Ohio. 

Drafting  is  the  language  of  mechanics, 
and  it  pays  to  learn  it  right  in  the  first 
place,  so  that  you  can  read  it  plain,  as 
well  as  be  able  to  write  and  speak  it  so 
others   will   understand   your  meaning. 


In  an  interesting  article  published  in  the 
"Bulletin  of  the  International  Railway 
Congress."  M.  Maurice  Dumoulin,  a 
famous  French   engineer  and   author,  en- 
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liberal  supply  per  hundred  miles  run.  Thi-j 
has  cultivated  habits  of  carelessness  among 
the  enginemen,  and  they  waste  oil  in  a 
fashion  that  would  seem  outrageous  to 
people  in  the  United  States.  While  al- 
lowing a  very  liberal  oil  supply,  the  offi- 
cials are  very  strict  about  applying  dis- 
cipline when  any  part  of  the  motion  gets 
damaged  for  want  of  lubrication.  The 
usual  plan  is  to  fine  the  man  responsible 
a  sum  equal  to  the  value  of  the  damage 
done. 

An  engineer  was  oiling  round  one  day 
in  Mexico,  and  he  was  using  an  oil  can 
with  a  broken  spout  which  did  not  nearly 
reach  the  cups  on  the  eccentric  straps.  To 
put  the  necessary  supply  into  the  cups,  he 
kept  jerking  the  oil  can  to  and  fro,  mak- 
ing it  squirt  its  contents  over  the  cup, 
pouring  on  the  ground  about  one  hun 
dred  drops  for  one  that  went  into  the  oil 
cup.  As  he  was  engaged  on  this  opera- 
tion the  superintendent  of  motive  power 
appeared,  and  after  looking  for  a  minute 
at  what  was  going  on.  remarked : 

"My  man,  don't  yoij  know  that  the  oil 


cial  pride  of  Master  Mechanic  Stewart 
and  Instructor  Fisher,  who  say  that  about 
10  per  cent,  of  the  pupils  will  make  ex- 
pert draftsmen,  and  the  others  who  do 
not  follow  up  the  business  as  a  profes- 
sion are  better  mechanics  all  their  life 
for  the  drill  in  the  elementary  principles 
in  machine  work  and  construction  whicii 
they  learn  here ;  the  education  which  the 
eye  and  hand  get  here  is  valuable. 

The  school  is  open  after  the  regular 
hours  of  work  in  the  shop  are  over ;  none 
of  the  time  needed  for  work  in  the  shop 
is  taken  up  by  the  lessons  or  work  in  the 
school,  so  no  machines  that  are  operated 
by   the   apprentices   are   idle. 

The  progress  made  by  some  of  th; 
pupils  is  marvellous.  In  addition  to  edu- 
cating the  apprentices,  so  that  they  will 
be  more  valuable  workmen  when  they 
finish  their  course  in  the  machine  shop, 
they  are  encouraged  by  the  idea  that  so 
much  i?  done  for  them.  Of  course,  some 
are  more  proficient  than  others,  some  try 
harder:  natural  aptitude  helps  out  most. 

In    starting    apprentices     preference    is 


deavors  to  forecast  the  principal  features 
of  the  locomotives  which  will  be  needed 
to  draw  the  heavier  trains  of  the  future 
at  the  constantly  increasing  speeds  de- 
manded by  the  public.  Owmg  to  the  limi- 
tations imposed  by  the  gage,  and  clear- 
ances necessary,  the  writer  thinks  that  the 
number  of  different  types  must  decrease 
as  the  power  of  the  engine  increases.  To 
obtain  more  powerful  locomotives  it  will 
be  necessary  to  increase  the  size  of  the 
boiler,  and  in  particular  that  of  the  fire- 
grate. The  size  of  the  cylinders  can  easily 
be  greatly  augmented,  though  it  will  be 
necessary  to  place  them  outside  the  frames, 
but  it  is  much  more  difficult  to  obtain 
larger  grates  and  fireboxes  for  the  boiler. 


We  are  informed  by  Mr.  J.  R.  Gould, 
general  foreman  of  the  Chesapeake  i 
Ohio  shops  at  Richmond,  Va.,  that  the 
pump  described  on  page  61  of  our  Janu- 
ary number  is  not  used  to  wash  out  boil- 
ers, but  for  the  purpose  of  testing  boilers 
after  they  have  been  repaired. 
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Safety  Appliances. 

The  following  t-xlracl^  arc  taUcn  from 
advance  sliocts  of  the  coming  annual  re- 
port of  the  Interstate  Commerce  Commis- 
sion: 

"As  stated  in  tlie  last  annual  report,  the 
Commission  granted  numerous  competi- 
tive carriers  an  extension  of  two  years 
from  January  i,  1898,  within  which  to 
comply  with  the  ref|uirements  of  sections 
I  and  2  of  the  Safety  Appliance  Act,  and 
required  the  companies  whose  equipment 
was  incomplete  to  make  semi-annual  re- 
ports showing  the  progress  thereafter 
made.  On  May  19th  the  carriers  were 
notified  to  file  such  a  report  for  the  six 
months  ending  June  i,  1898.  Returns  re- 
ceived from  283  of  the  294  carriers  which 


year,  hut  comparatively  few  were  found 
not  to  be  in  conformity  with  the  law  in 
respect  to  drawbars  and  handholds.  With 
regard  to  a  suggestion  that  the  Commis- 
sion should  increase  the  maximum  hight 
of  drawbars  from  34^^  to  35  inches,  the 
Commission  says  that  the  standard  hight 
of  34]/2  inches  was  designated  by  the 
American  Railway  Association  under 
authority  expressly  conferred  by  the 
Safety  Appliance  Act,  and  having  been  so 
fixed,  in  conformity  with  the  act,  it  can 
only  be  changed  by  the  action  of  Con- 
gress. 

"Since  the  enactment  of  the  law  in  1893 
there  has  been  a  decreasing  number  of 
casualties.  There  were  1,034  fewer  em- 
ployes killed  and  4,062  fewer  injured  dur- 


watch  to  see  how  the  work  was  done.  If 
he  filled  the  can  carefully  and  permitted 
no  useless  waste,  then  I  would  say  there 
is  something  in  that  man.  If  he  kept 
pouring  oil  out  of  the  big  can  until  he 
permitted  a  big  stream  to  spread  over  the 
end  of  the  tank,  then  I  would  say  to 
myself,  that  man  is  a  natural  slouch. 
That  method  of  judging  never  failed  to 
prove  correct." 

These  and  other  small  things  deserve 
attention.  If  a  young  man  is  ambitious 
to  achieve  success  as  a  fireman  or  as  a 
superintendent  of  motive  power,  for  in- 
stance, we  advise  him  to  start  out  by 
giving  the  details  all  the  attention  which 
they  deserve. 
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were  granted  an  extension  of  time  show 
1,156.616  freight  cars  owned,  an  increase 
of  20,611  over  the  number  reported  on 
December  i,  1897.  During  the  six  months 
119.938  freight  cars  were  equipped  with 
automatic  couplers  and  67,400  were  fitted 
with  train  brakes,  inaking  a  total  of  79S.- 
253,  or  69  per  cent.,  having  automatic 
couplers,  and  511,666,  or  44  per  cent., 
equipped  with  train  brakes,  up  to  June  i, 
1898.  On  that  date  29.175,  or  90  per  cent., 
of  the  total  number  of  locomotives  owned 
by  these  reporting  carriers  were  equipped 
with  driving-wheel  brakes. 

The  return?  for  the  six  months  ending 
December  1,  1898,  are  not  yet  filed,  but 
it  is  believed  that  they  will  show  reason- 
able progress  and  indicate  the  probability 
of  full  provision  of  automatic  couplers 
and  the  required  number  of  train  brakes 
on  January  i,  1900,  the  date  when  the 
extension  order  will  expire.  Thousand.^ 
of   cars   have   been    inspected    during   the 
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ing  the  year  ending  June  30,  1897,  than 
during  the  year  ending  June  30.  1893.  In 
the  Spanish-American  war  298  men  were 
killed  and  1,645  were  wounded.  In  1897 
there  were  1,693  men  killed  and  27,667  in- 
jured from  all  causes  in  railway  service. 
In  coupling  and  uncoupling  cars  alone 
219  less  men  were  killed  and  4.994  less 
were  injured  in  1897  than  in  1893.  The 
number  of  such  employes  killed  has  been 
reduced  one-half,  and  the  number  of  in- 
jured also  practically  reduced  one-half. 
The  reduction  in  the  number  of  accidents 
from  all  causes  largely  exceeded  in  1 
single  year  the  entire  casualties  during  the 
late  war." 


Don't  Neglect  Trifling  Details. 

Very  small  straws  indicate  how  the 
current  flows.  Very  small  characteristics 
indicate  how  the  habits  of  a  young  man 
turn.  Talking  on  this  subject  a  well- 
known  road  foreman  of  engines  re- 
marked :  "When  I  got  a  new  fireman  I 
always  judged  his  usefulness  and  ability 
by  what  may  seem  trifling  tests.  I 
would    tell   him    to   fill    the   oil   cans   and 


Discussing  Signaling. 

At  the  meeting  of  the  New  Vork  Rail- 
way Club  on  January  19th,  Mr.  Chas. 
Hansel  gave  a  very  interesting  talk  in  con- 
nection with  his  paper  on  "Railway  Sig- 
naling," which  was  the  subject  for  discus- 
sion. This  talk  was  illustrated  by  stere- 
opticon  views  of  the  cuts  shown  in  the 
printed  report.  A  small  working  model 
was  shown  and  passed  around  among  the 
members,  of  a  two-blade  signal  which 
could  be  set  for  block  with  both  blades, 
clear  with  both  blades,  or  at  a  permissive 
block  which  Mr.  Hansel  names  "Caution." 
by  clearing  the  full  end  blade  and  hold- 
ing the  fish-tailed  blade  at  block. 

This  signal  was  criticised  by  several 
members,  who  spoke  of  the  construction 
of  the  actuating  devices  on  the  semaphore 
post  allowing  the  signal  blade  to  go  to  or 
remain  at  clear  when  the  lever  in  the  cabin 
had  been  placed  at  block. 

Another  point  in  the  report  which  was 
criticised  was  the  proposal  to  change  the 
term  "Supplementary  block"  used  in  the 
code  of  rules  adopted  by  the  American 
Railroad  Association  to  the  term  "Yard 
limits."    This  as  was  shown  would  catise 
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confusion,  as  the  term  "Yard  limits"  is 
universally  used  for  another  and  quite  dif- 
ferent purpose.  It  is  not  good  practice  to 
change  the  use  of  standard  terms  and 
apply  them  to  new  conditions  which  are 
totally  different. 

This  report  was  commended  by  some  and 
criticised  by  other  speakers.  As  the  hour 
was  late,  the  president  gave  notice  thir 
Mr.  Hansel  could  reply  in  the  printeil 
Proceedings  of  the  meeting. 


prophecy  is  dangerous,  we  shall  look  for 
the  electric  locomotive  on  trunk  lines  be- 
fore the  advent  of  the  Seymour  rotarj'  en- 
gine. 

There  are.  of  course,  the  u-ual  large  or- 
ders, the  opinion  of  experts  as  to  its  great 
value,  offers  of  millions  for  State  rights, 
etc.,  etc. ;  but  we  fear  we  have  grown 
hardened  by  experience,  and  must  be  con- 
sidered doubting  Thomases 
inthis  case. 


ance,  expense  and  delay.  So  far  as  wc 
have  learned,  the  consensus  of  opinion 
blames  the  spindle  drawbar  for  most  of 
the  trouble.  When  the  application  of  the 
yoke  becomes  general  the  annoyance  from 
parted  trains  will  be  greatly  reduced 
Meanwhile  it  would  be  interesting  to 
know  what  railroad  companies  are  order- 
ing new  cars  and  specifying  that  the  coup- 


The  Seymour  Rotary  Engine. 

Chicago  and  vicinity  .seem  to  be  getting 
stirred  up  over  a  rotary  engine  which  i- 
going  to  revolutionize  steam  engines  gen- 


We  are  mdebted  to  Mr. 
Tait,  manager  of  the  East- 
ern   lines    of    the    Canadian 
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erally.  from  the  small  yacht  engine  to  the 
locomotive.  It  is  called  either  a  turbine 
or  a  rotary,  depending  on  who  is  talking 
about  it,  but  the  drawings  we  have  seen 
show  it  to  be  a  rotary,  and  rather  an  ex- 
pensive construction  at  that. 

It  is  very  similar  in  idea  to  one  of  the 
leading  air  motors,  and  will  probably  an 
swer  very  well  in  cases  where  a  compact 
motor  is  needed  and  economy  is  not  a 
serious  question.  In. spite  of  all  claims  to 
economical  steam  consumption,  based  on 
cutting  off  steam  with  a  rotary  valve,  it 
does  not  seem  probable  this  can  approach 
even  an  ordinary  high-speed  engine,  to 
say  nothing  of  the  Corliss  or  similar  type ; 
and  if  an  engine  of  this  kind  can  be  kept 
even  ordinarily  free  from  leakage  of  steam 
past  the  pistons  (or  wings),  it  would  seem 
as  though  we  were  over  anxious  in  this 
respect  with  the  ordinary  engine.  It  is 
also  talked  of  applying  this  to  the  loco- 
motive, and  wonderful  results  are  prom- 
ised— as  usual.  There  is  the  usual  talk  of 
doing  away  with  reciprocating  parts,  side 
rods,  etc.,  etc..  all  of  which  would  be  de- 
sirable if  it  was  not  necessary  to  intro- 
duce more  objectionable  features  in  their 
place.  In  this  case  we  fear  the  medicine 
is  more  fatal  than  the  disease,  and  whil>: 


Pacific,  for  a  copy  of  quite  an  elaborate 
method  of  tonnage  rating  used  on  the  On- 
tario and  Quebec  divisions.  The  haulage 
capacity  of  nearly  all  the  locomotives  is 
given,  and  also  estimated  empty  weight  of 
all  classes  of  cars.  Then  tables  are  ar- 
ranged showing  the  tonnage  to  be  hauled 
by  every  size  of  locomotive  under  different 
conditions  of  weather.  For  fast  freights 
a  deduction  of  lo  per  cent,  is  made  from 
the  load  of  ordinary  freight  trains,  and 
other  deductions  are  made  for  all  trains 
for  bad  rail,  temperature  32  degrees  above 
zero,  temperature  zero  to  20  degrees 
below  zero,  and  for  temperature  colder 
than  20  degrees  below  zero.  Superin- 
tendents may  in  special  cases  authorize  d 
special  rating.  Five  tons  is  added  to  the 
stenciled  weight  of  an  empty  car.  The  ar- 
rangement seems  calculated  to  promote 
harmony  between  trainmen  and  yard 
masters. 


lers  shall   be   secured  by  the  disreputable 
spindle. 


The  reports  sent  out  monthly  by  Mr. 
J.  B.  Thomas,  general  manager  of  the 
Nashville,  Chattanooga  &  St.  Louis,  about 
the  causes  for  trains  parting  have  stirred 
up  many  other  railroad  companies  to  keep 
notes  of  what  causes  this  form  of  annov- 


"Kilburn's  Standard  Hand-Book  for  Rail- 
road Men,"  By  A.  Kilburn.  Illustrated. 
$1.  Published  by  Laird  &  Lee,  Chi- 
cago, U.  S.  A. 

This  book  has  131  pages  of  reading  mat- 
tfit,  3J4  x  6  inches,  a  convenient  size  for 
the  pocket.  It  contains  condensed  infor- 
mation on  the  care  and  operation  of  loco- 
motives, valve  setting  and  break-downs. 
While  this  information  is  brief  on  account 
of  the  small  size  of  the  book,  and  in  some 
points  is  open  to  criticism  as  to  its  cor- 
rectness, yet  it  is  valuable  to  anyone  in 
charge  of  a  locomotive.  Pages  43  to  109, 
inclusive,  relate  to  the  automatic  brake 
and  its  operation. 


Intimation  has  been  given  that  on  the 
6rst  of  the  year  the  Nashville,  Chatta- 
nooga &  St.  Louis  will  share  the  pros- 
perity it  is  enjoying  by  raising  the  pay 
of  some  of  its  employes  5  per  cent.  This 
will  raise  the  pay  to  the  point  it  was  at 
*hree  years  ago  when  a  reduction  was 
made. 
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Friction  of  Slide  Valves. 

A  great  many  cxpcrinieius  have  been 
made,  especially  in  this  country,  to  try 
and  find  out  the  amount  of  power  re- 
quired to  move  slide  valves  under  dif- 
ferent conditions,  but  the  apparatus  em- 
ployed was  never  entirely  satisfactory 
until  lately,  and  consequently  the  figures 
obtained  were  not  considered  entirely  re- 
liable. Three  years  ago  a  committee  ap- 
pointed by  the  Railway  Master  Mechanics' 


whose    readings    were    influenced    by    the 
way  it  was  handled/ 

A  variety  of  other  engineers  had  made 
tests  on  the  friction  of  slide  valves,  among 
them  Mr.  J.  A.  F.  Aspinall,  of  the  Lan- 
cashire &  Yorkshire  Railway,  who  in 
1889  read  a  paper  before  the  Institute  of 
Civil  Engineers,  giving  particulars  of  ex- 
periments made  on  the  friction  of  loco- 
motive slide  valves.  At  that  time  he  was 
not    entirely    satisfied    with    the    dynamo- 


friction  diagrams  were  taken  from  the 
dynamometer,  were  of  the  ordinary 
length,  the  motion  being  obtained  by  suit- 
able mechanism  from  the  piston  cross- 
head  ;  but  in  the  present  experiments  the 
motion  was  obtained  from  the  valve 
spindle  crosshead,  this  being  considered 
a  more  accurate  method  of  ascertaining 
the  steam  pressure  at  any  known  position 
of  the  valve.  It  then  became  easy  to  ob- 
tain a  simultaneous  record  giving  a  friction 


APP.\RATUS    USED   IN    MEASURING   THE    FRICTION    OF   SLIDE   VALVES. 


Association,  of  which  Mr.  G.  R.  Hender- 
son was  chairman,  made  an  exhaustive 
series  of  tests  on  the  experimental  loco- 
motive at  Purdue  University,  and  they 
were  aided  in  the  work  by  Professor 
Goss.  The  results  of  a  great  many  tests 
went  to  show  that  valves  balanced  60  per 
cent,  of  their  area  were  moved  with  less 
than  half  the  power  required  to  move  an 
unbalanced  valve.  There  was,  however, 
considerable  doubt  about  the  accuracy  of 
the  tests,  for  the  dynamometer  employed 
to  measure  the  extent  of  resistance  to 
valve  movement  was  a  rather  crude  affair. 


meter  employed,  but  he  kept  working  at 
the  problem  and  in  time  perfected  an  ap- 
paratus which  seems  entirely  reliable. 
With  that  new  apparatus  he  made  some 
tests  on  slide  valves  that  are  described  in 
a  paper  recently  presented  to  a  meeting  of 
the  Institute  of  Civil  Engineers.  A 
general  view  of  the  apparatus  employed 
is  shown  in  the  annexed  engraving,  lent 
us  by  the  American  Machinist. 

The  paper  tells  that  in  the  1889  experi- 
ments the  indicator  diagrams  which  were 
taken  to  show  the  work  done  in  the  engine 
cylinder    at    the    same    moment    that    the 


diagram,  a  steam-chest  diagram  and  a 
steam-cylinder  diagram,  thus  eliminating 
any  error  that  might  have  been_  present 
had  these  diagrams  been  taken  one  after 
another. 

The  valve-spindle  was  so  packed  as  to 
be  easily  moved  up  and  down  in  its 
position  by  hand.  The  speeds  at  which 
the  diagrams  were  taken  varied  between 
6  miles  and  18  miles  per  hour.  Two  kinds 
of  valves  were  experimented  with ;  one. 
an  ordinan.'  D  valve  made  of  phosphor- 
bronze;  and  the  other  of  Richardson 
type,    with    an   open   back,    made   of   cast 
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iron,  the  strips  and  the  fixed  plate  against 
which  the  valve  slides  being  also  of  cast 
iron. 

Thirty-one  sets  of  diagrams  were  taken 
with  the  D  phosphor-bronze  valve,  the 
average  coefficient  of  friction  being 
0.0878.  and  six  diagrams  were  taken  with 
the  cast-iron  Richardson  valve,  the  aver- 
age coefficient  of  friction  being  0.0919. 

The  good  results  obtained  with  the 
Richardson  valves  have  caused  the  author 
to  modify  the  views  he  previously  ex- 
pressed as  to  the  advantages  to  be  ob- 
tained from  balancing.  As  a  sight-feed 
lubricator  was  used  in  the  experiments, 
it  was  ea.sy  to  watch  the  result  of  increas 
ing  the  number  of  drops  of  lubricant  per 
minute,  and  it  was  found  that  there  was 
a  perceptible  improvement  in  the  ease  of 
movement  of  the  valve  when  the  lubricant 
was  increased. 

The  steam  pressure  during  the  37  tests 
averaged  154  pounds  per  square  inch.  The 
average  power  required  to  move  the  un- 
balanced valve  was  1946.18  pounds;  the 
average  power  required  to  move  the  bal- 
anced valve  was  854.3  pounds. 

The  experiments  show  that  the  frictio'i 
of  slide-valves  is  somewhat  greater 
against  a  horizontal  than  against  a  ver- 
tical face ;  the  coefficient  of  friction  found 
in  the  1889  experiments  for  valves  on  a 
vertical  face  was  0.068,  while  in  the  ex- 
periments dealt  with  in  the  present  paper, 
the  average  coefficient  was  found  to  be, 
for  the  unbalanced  valve  0.0878.  There  is 
a  considerable  advantage  in  having  In 
overcome  a  force  of  only  854.3  pounds  for 
the  balanced,  as  against  a  force  of  1946.18 
pounds  for  the  unbalanced  valves. 

In  connection  with  the  1889  experi- 
ments, opinions  have  been  expressed  that 
the  use  of  the  whole  of  the  area  of  the 
back  of  the  D-valve,  when  estimating  the 
coefficient  of  friction,  was  erroneous;  on 
the  ground  that  the  only  area  affected  by 
the  pressure  in  the  steam-chest  was  an 
area  equivalent  to  that  of  the  steam- 
ports.  The  argument  is  that  if  a  flat  plate 
of  the  same  superficial  area  as  the  back  of 
the  valve  were  moved  over  another  plate 
of  the  steam-chest,  there  would  be  no 
friction ;  but  if  the  lower  plate  had  a  hole, 
say  2  inches  in  diameter,  bored  into  it, 
the  force  required  to  move  the  flat  plate 
would  only  be  that  due  to  the  pressure 
of  steam  multiplied  by  the  area  of  the 
hole,  and  as  this  opening  became  greater, 
so  the  force  required  to  move  the  valve 
would  also  become  greater.  In  order  to 
test  this  question,  an  experiment  was 
made  on  another  engine  of  the  same  class. 
A  cast-iron  plate  was  laid  upon  the  or- 
dinary valve  face,  and  through  it  a  2-inch 
hole  was  bored.  An  ordinary  phosphor- 
bronze  unbalanced  D-valve  worked  upon 
it,  and  the  same  dynamometer  and  record- 
ing arrangements  were  used  for  these  ex 
periments  as  for  those  recorded  in  the 
first  part  of  the  paper.  With  this  arrange- 
ment, it  was  found  that  a  force  of  2,195.9 
pounds   was   required   to   move  the   valve 


with  a  pressure  of  160  pounds  per  square 
inch  in  the  steam-chest.  The  plate  was 
then  taken  out  and  the  2-inch  hole  was  en- 
larged to  4  inches,  and  five  i-inch  holes 
were  drilled  over  each  of  the  steam-ports. 
The  dynamometer  recorded  exactly  the 
same  force  of  2,195.9  pounds  under  these 
conditions.  The  intermediate  plate  was 
then  removed  and  the  valve  was  dropped 
upon  the  ordinary  cylinder  face,  with  the 
result  that  exactly  the  same  force  was 
found  to  be  necessary  to  give  movement 
to  the  valve.  The  author  is  of  opinion 
that  this  experiment  disposes  of  the  view 
that  the  area  of  the  steam-ports  only 
should  be  taken  into  account. 

In  the  discussion  that  followed  the  read- 
ing of  the  paper,  Mr.  Aspinall  said  that 
with  all  balanced  valves  an  important 
point  occurred  in  locomotive  work  which 
did  not  apply  in  stationary  or  marine  en- 
gines. With  an  ordinary  valve  when  an 
engine  was  running  down  hill  or  ap- 
proaching a  station  with  the  steam  shut 
off,  the  little  pressure  at  the  end  of  the 
cylinder  when  the  piston  reached  the  end 
of  the  stroke  lifted  the  valve  off  its  seat 
With  an  ordinary  valve  the  rise  of  pres- 
sure at  the  end  of  the  stroke  was  very 
slight ;  with  the  Richardson  valve  it  was 
3;/2  pounds  per  square  inch.  The  same 
thing  happened  with  piston  valves.  A  per- 
ceptible retardation  was  found,  and  to 
that  extent  it  was  a  disadvantage  to  bal- 
ance the  valves. 

Mr.  F.  W.  Webb,  London  &  North- 
western, expressed  pleasure  at  learning 
that  Mr.  Aspinall  had  come  to  recognize 
the  advantages  of  the  balanced  valve.  He 
had  considerable  experience  with  the 
Richardson  valve,  and  as  an  experiment 
he  took  the  strips  out  of  ten  engines  and 
immediately  an  outcry  came  from  the 
drivers,  and  the  consumption  of  coal  ran 
up  lyi  pounds  per  mile.  He  uses  vacuum 
valves  on  the  steam-chests,  which  prevents 
the  smoking-in  of  hot  air  and  dirt  from 
the  smokebox.  It  also  received  the  re- 
tarding effect  due  to  partial  vacuum  in  the 
cylinder  when  engine  was  running  with 
steam  shut  off. 

Several  other  speakers  expressed  them- 
selves in  favor  of  balanced  and  piston 
valves.  

The  Populist  Legislatures  of  the  United 
States  do  not  have  a  monopoly  in  try- 
ing to  harass  railroad  corporations  and 
put  all  possible  burdens  upon  them. 
On  a  route  between  Berlin,  Germany, 
and  Zurich,  Switzerland,  607  miles  long, 
a  buffet  car  runs  through,  and  it  was  in- 
tended that  its  occupants  should  be  able 
to  get  refreshments  anywhere  on  the 
route.  But  the  managers  had  not 
reckoned  with  the  canton  of  Aargan,  be- 
tween Basel  and  Zurich,  across  which  fcr 
thirty-nine  miles  the  train  runs.  The  can- 
ton had  no  objection  to  the  car,  but  levied 
a  tax  of  1,000  francs  per  year  on  the  lessee. 
Wherefore  the  latter  has  his  car  kitchen 
sealed  up  during  the  passage  through 
.A  argon,  and  the  canton  gets  no  tax,  and 


the   passengers   satisfy   their   hunger   and 
thirst  before  or  after  such  passage. 

President  Stackhouse,  of  the  Cambria 
Steel  Company,  has  issued  the  following 
announcement:  "The  Cambria  Steel 
Company,  having  leased  the  Cambria 
Iron  Company's  works,  has  consolidated 
its  New  York  offices  (heretofore  at  100 
Broadway  and  33  Wall  street)  at  the  new 
Empire  Building,  71  Broadway,  rooms 
1705  and  1706.  We  have  appointed  Mr. 
H.  L.  Waterman  our  general  sales  agent 
for  New  York  City  and  vicinity,  but  he 
will  give  special  attention  to  the  sale  of 
structural  steel,  steel  bloomers,  billets 
and  slabs.  Mr.  W.  A.  Washburne  will 
give  attention  to  negotiations  for  steel 
rails  and  railway  track  fastenings.  Mr. 
L.  R.  Pomeroy  will  give  attention  to 
steel  axles  and  our  other  forging  special- 
ties. Mr.  Thomas  F.  Russell,  102  Cham- 
bers street.  New  York,  will  sell,  as  here- 
tofore, the  special  products  of  our  Gautier 
department." 


C.  E.  Hall,  a  switchman  on  the 
Chicago,  Rock  Island  &  Pacific,  recently 
obtained  a  verdict  in  a  Des  Moines,  Iowa, 
court  for  $23,000  for  the  loss  of  an  arm, 
but  a  motion,  for  a  new  trial  was  made 
on  the  grounds  that  brakemen  had  been 
allowed  to  give  evidence  as  expert  testi- 
mony. Judge  Conrad,  before  whom  the 
pase  was  tried,  granted  a  new  trial,  ad- 
mitting it  was  a  mistake  for  the  brake- 
men  to  be  considered  experts.  We  cer- 
tainly cannot  agree  with  the  opinion  of 
Judge  Conrad.  If  a  brakeman  is  not  an 
expert  on  coupling  cars,  we  would  like 
to  know  where  one  can  be  found. 


"The  Manning  Improved  Rail"  is  the 
name  of  an  illustrated  pamphlet  which  we 
have  received.  It  describes  an  improve- 
ment in  the  form  of  rail  heads,  designed 
by  Mr.  William  Thurston  Manning, 
C.  E.,  for  the  purpose  of  prolonging  the 
life  of  the  rail.  It  is  the  very  sensible 
and  common-sense  plan  of  enlarging  the 
section  of  the  rail  at  the  point  where  it 
wears  most,  and  this  is  done  without  en 
hancing  the  cost.  Persons  interested  in 
reducing  the  cost  of  permanent  way 
should  send  for  this  pamphlet.  It  may 
be  obtained  from  Mr.  J.  H.  Maddy,  Balti- 
more &   Ohio   Railroad,   Baltimore. 


'J'lic  Railway  Times  of  India  is  a  new 
weekly  journal  published  in  Bombay,  the 
annual  subscription  price  being  six  rupees, 
or  a  little  more  than  two  dollars.  It  is 
published  in  the  interest  of  the  European 
railway  employes  of  India,  and  they  seem 
to  be  in  need  of  an  organ  that  will  stand 
up  and  insist  that  white  men  in  India  are 
entitled  to  humane  treatment.  Bureau- 
cracy is  the  most  heartless  tyrant  the  world 
knows  to-day.  That  is  the  kind  of  rule 
that  manages  the  railways  in  India,  and 
it  goes  without  saying  that  the  mass  of  the 
employes  are  treated  unfairly.  The  paper 
is  well  edited  and  is  fairly  well  printed. 


February,   1899. 
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PERSONAL. 

Mr.  Frank  Hunt  lias  been  appoinlcd 
general  foreman  of  Ibe  Port  Arthur  route 
at  Stanberry,  Mo. 

Mr.  Henry  S.  Carroll  has  been  appoint- 
ed general  manager  of  the  Litchfield,  Car 
rollton  &  Western. 

Mr.  Frank  Sherman  ha.s  been  appointed 
instructor  on  the  Louisville  &  Nashville 
air-brake  instruction  car  at  Louisville,  Ky. 

Mr.  John  S.  Lane,  auditor  of  the  Dar- 
ien  &  Western,  has  been  appointed  gen- 
eral manager,  with  headquarters  at  Dar- 
ien,  Ga. 

Mr.  Edward  Worman  has  been  ap- 
pointed master  mechanic  of  the  Louisville, 
Evansville  &  St.  Louis  shops  at  Prince- 
ton,  Ind. 

Mr.  F.  F.  Whitney  has  been  appointed 
general  foreman  of  the  Wabash  shops  a' 
St.  Thomas.  Ont,  vice  Mr.  J.  E.  Mulfield. 
resigned. 

Mr.  T.  E.  Harwell,  general  foreman  of 
the  Mobile  &  Birmingham,  at  Mobile. 
Ala.,  has  been  appointed  master  mechanic 
at  that  place. 

Mr.  G.  E.  Mulfell  has  been  appointed 
master  mechanic  of  the  Grand  Trunk  at 
Fort  Gratiot,  Mich.,  vice  Mr.  R.  Patter- 
son, transferred. 

Mr.  A.  Branin  has  been  apointed  assist- 
ant superintendent  of  the  Bellingham  Bay 
&  British  Columbia,  with  headquarters  .at 
New  Whatcom,  Wash. 

Mr.  Karl  Zink.  assistant  engineer  of  the 
Pittsburgh  &  Lake  Erie,  has  been  honored 
by  being  elected  second  lieutenant  of  the 
Seventeenth  Regiment,  N.  G.  P. 

Mr.  Edward  D.  Seitz  has  been  ap- 
pointed purchasing  agent  and  secretary  jf 
the  Louisville,  Evansville  &  St.  Louis, 
with  headquarters  at  Louisville,  Ky. 

Mr.  R.  Patterson,  master  mechanic  of 
the  Grand  Trunk  at  Fort  Gratiot,  Mich., 
has  been  transferred  to  Stratford,  Ont., 
to  succeed  Mr.  J.  D.  Barnett,  resigned. 

Mr.  J.   H.   Hamilton,  superintendent  of 
the   Ohio   River   Railroad,   has   been   pro 
moted  to  the  position  of  general   superin- 
tendent with  office  at  Parkersburg,  W.  Va. 

Mr.  J.  E.  Irwin  has  been  promoted  to 
the  position  of  general  foreman  of  the 
Toledo  &  Ohio  Central  Railway  shops  at 
Kenton,  Ohio,  vice  Mr.  J.  M.  Dow,  re- 
signed. 

Mr.  Douglas  Stewart  has  been  ap- 
pointed master  mechanic  of  the  Rio 
Grande  Sierra  Madre  &  Pacific,  v/iVn 
headquarters  at  El  Paso,  Tex.,  vice  Mr. 
H.  P.  Olcott. 

Mr.  V.  A.  Riton  has  been  appointed 
superintendent  of  the  Scioto  Valley  Divi- 
sion of  the  Norfolk  &  Western,  with  head- 
quarters at  Kenova,  W.  Va.,  to  succeed 
Mr.  Joseph   Robinson,   resigned. 

Mr.  John  McManis,  traveling  conductor 
on  the  Oregon  Short  Line,  has  been  made 
superintendent   of  the   Montana   division. 


with    headquarters     at     Pocatello,    Idali  1, 
vice  Mr.  C.  A.  Boies,  resigned. 

Mr.   F.    E.   Dewey,   heretofore  superin- 
tendent of  the  New  York,  New  Haven  ft 
Hartford,     has    been     appointed     general 
manager  of   the    Detroit   &   Lima   North 
em,  with  headquarters  at  Detroit,  Mich. 

Mr.  S.  T.  Fulton,  chief  clerk  to  the  pres- 
ident of  the  Kansas  City.  Fort  Scott  & 
Memphis,  has  been  appointed  assistant  to 
the  president  of  the  roads  comprising  that 
system,  with  office  at  Kansas  City,  Mo. 

Mr.  C.  N.  Woodward,  assistant  super 
intendent,  has  been  appointed  superin 
tendcnt  of  the  Midland  division  of  the 
New  York.  New  Haven  &  Hartford,  vice 
Mr.  F.  E.  Dewey;  headquarters,  Boston, 
Mass. 

Mr.  J.  D.  Clark,  superintendent  of  the 
Mobile     &     Birmingham,     has     been     ap- 


gcncral  superintendent  of  the  BuflFalo  & 
Suvquchanna,  with  headquarters  at  Buf- 
falo, N.  Y. 

Mr.  S.  P.  Hutchinson,  assistant  engi- 
neer of  the  Philadelphia  division  of  the 
Pennsylvania  Railroad  has  been  pro- 
moted to  the  position  of  superintendent 
of  the  Lewistown  division  at  Lcwistown, 
Pa.,  in  place  of  Mr.  Victor  Weirman, 
transferred. 

Mr.  Charles  Sheldon,  general  manager 
and  treasurer  of  the  Consolidated  Car 
Heating  Company,  Albany,  N.  Y..  has  re- 
signed to  accept  the  position  of  general 
manager  of  the  Chihuahua  &  Pacific,  with 
headquarters  at  Chihuahua,  Mex.,  vice 
Mr.  E.  S.  Safiford. 

Mr.  F.  O.  Melcher  has  been  appointed 
acting  general  superintendent  of  the  Fitch- 
burg  Railroad,  vice  Mr.  C.  L.  Mayne,  re- 
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pointed  general  superintendent.  with 
headquarters  at  Mobile.  Ala.,  and  the 
position  of  superintendent  has  been 
abolished. 

Mr.  E.  C.  Manson,  chief  train  dis- 
patcher of  the  Idaho  division  of  the  Ore- 
gon Short  Line,  has  been  appointed  super- 
intendent of  that  division,  vice  Mr.  H.  E. 
Van  Housen.  resigned ;  headquarters  at 
Pocatello,  Idaho. 

Mr.  L.  W.  AUibone,  assistant  engineer 
of  the  New  York  division  of  the  Penn- 
sylvania Railroad,  has  been  appointed 
superintendent  of  the  Bedford  division  at 
Bedford.  Pa.,  succeeding  Mr.  F.  P.  Aber- 
crombie,  transferred. 

It  is  reported  that  Mr.  Ben  Johnson,  for 
several  years  agent  for  the  Westinghouse 
Air-Brake  Company  in  the  district  around 
Kansas  City,  has  been  appointed  master 
mechanic  of  the  Atchison,  Topeka  &  Santa 
Fe,  with  headquarters  at  Tokepa.  Kan. 

Mr.  J.  H.  Goodyear,  chief  clerk  to  the 
master  mechanic  of  the  Chicago  Great 
Western,  whose  writings  our  readers  are 
familiar  with,  has  been  appointed  assistant 


signed.  Mr.  Melcher  recently  resigned 
the  position  of  chief  engineer  of  that  road 
and  was  appointed  superintendent  of  the 
Fitchburg  division. 

The  Chicago.  St.  Paul.  Minneapolis  & 
Ohio  Railroad  has  appointed  the  follow- 
ing instructors  on  the  use  and  economy  of 
fuel:  J.  J.  O'Neil.  Eastern  division:  W.  L. 
Works,  Northern  division ;  W.  L.  Kellogg, 
St.  Paul  &  Sioux  City  division,  and  J.  F. 
Wallace,    Nebraska   division. 

Mr.  T.  J.  English,  superintendent  of  the 
Cincinnati  &  Sandusky  division  of  the 
Cleveland,  Cincinnati.  Chicago  &  St. 
Louis,  at  Springfield,  Ohio,  has  been  ap- 
pointed superintendent  of  the  Chicago 
division  of  the  Baltimore  &  Ohio,  vice  Mr. 
P.  C.  Sneed.  resigned ;  headquarters  at 
Garrett.   Ind. 

Mr.  P.  D.  Plank  has  been  appointed 
master  mechanic  of  the  Louisville.  Hen- 
derson &  St.  Louis  Railway  at  Cloverport. 
Ky.,  succeeding  Mr.  David  Van  .Alstine. 
resigned  to  accept  the  position  of  master 
mechanic  of  the  Chicago  &  Great  West- 
ern at   St.   Paul.   Minn.     Mr.   Plank  was 
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formerly  an  engineer  on  the  road,  and  we 
believe  that  a  very  judicious  selection  has 
been  made  for  that  position. 

Our  associate  editor,  Mr.  Clinton  B. 
Conger,  will  be  permanently  located  in 
Chicago,  where  he  will  devote  himself  to 
keeping  in  touch  with  Western  railroad 
men  and  matters.  His  address  will  be  in 
the  Rookery  Building,  where  he  will  be 
glad  to  see  friends  of  Locomotive  En- 
gineering. 

Mr.  D.  C.  Courtney,  division  master  me- 
chanic of  the  Middle  division  of  the 
Baltimore  &  Ohio,  at  Cumberland,  Md.. 
has  resigned  to  take  a  position  with  an- 
other road.  A  large  number  of  the  em- 
ployes presented  him  with  a  handsome 
diamond  ring  and  silk  umbrella  as  a  mark 
of  their  appreciation. 

Mr.  James  McDonough  has  been  ap 
pointed  road  foreman  of  engines  of  the 
Gulf,  Colorado  &  Santa  Fe,  with  head- 
quarters at  Galveston,  Texas.  He  was 
traveling  engineer  and  assistant  master 
mechanic  of  that  road  from  1890  to  1896, 
when  the  office  was  abolished,  and  since 
then  he  has  been  engineer. 

Mr.  C.  P.  Cass,  of  the  St.  Louis  &  San 
Francisco  Railway,  has  been  appointed  in- 
spector for  the  Westinghouse  Air-Brake 
Company,  with  headquarters  at  Kansas 
City.  We  congratulate  both  the  Westing- 
house  Company  and  Mr.  Cass  on  this  ap- 
pointment, which  will  be  for  their  mutual 
advantage.  Mr.  Cass  is  president  of  the 
Association  of  Railway  Air-Brake  Men, 
in  which  he  has  a  host  of  friends. 

Mr.  John  K.  Lencke,  the  well-known 
Q  &  C  engineer,  is  traveling  in  Europe, 
and  expects  to  visit  Great  Britain, 
France,  Germany,  Norway,  Sweden  and 
Russia.  His  mission  is  to  introduce  to 
railroad  officials  in  the  countries  visited 
the  various  devices  made  by  his  com- 
pany. As  Mr.  Lencke  is  a  good  linguist 
and  a  man  of  alluring  address,  we  e.xpect 
he  will  return  loaded  with  orders. 

The  business  associates  of  Mr.  C.  F. 
Quincy  have  presented  him  with  a  loving 
cup,  a  very  handsome  "silver  tassie"  with 
a  man  shown  in  the  act  of  trying  to  hit  a 
golf  ball.  We  have  a  misty  recollection  of 
Mr.  Quincy  telling  us  about  his  experi- 
ence as  a  golf  player,  and  if  we  mistake 
not,  he  said  that  his  friends  accused  him 
of  trying  to  dig  potatoes  when  he  was 
merely  making  vigorous  efforts  to  hit  the 
ball,  the  club  insisting  of  its  own  volition 
in  digging  up  a  foot  or  two  of  earth.  We 
presume,  however,  he  must  be  an  expert 
by  this  time. 

Among  recent  changes  among  Pennsyl- 
vania officials  is  one  which  brings  our 
genial  friend,  Mr.  Frank  L.  Sheppard, 
from  Altoona  to  be  general  superintendent 
at  Jersey  City.  Mr.  Sheppard  was  born 
within  smell  of  salt  water,  and  like  many 
others  who  enjoyed  aquatic  amusements 
in  their  youth,  he  never  was  satisfied  with 
the  landlocked  life  of  Altoona.     There  he 


passed  from  machinist  apprentice  to  gen 
eral  superintendent,  and  was  a  decided 
success  on  every  rung  of  the  up-going 
ladder :  but  he  feels  more  at  home  in  an 
office  with  windows  looking  upon  the 
Hudson  River. 

Mr.  John  F.  Mcintosh,  locomotive 
superintendent  of  the  Caledonian  Rail- 
way, who  is  known  to  our  readers  on  ac- 
count of  various  locomotives  of  his  de- 
sign having  been  illustrated  in  our  col- 
umns, has  received  a  great  many  high 
compliments  as  a  locomotive  designer. 
The  Belgian  Government  invited  him  to 
design  locomotives  suitable  for  different 
lines  and  different  kinds  of  services,  and 
his  designs  were  made  standard.  Now 
a  railway  company  in  London  has  se- 
cured one  of  the  engines  built  by  Mr. 
Mcintosh  to  make  experiments  in  run- 
ning fast  express  trains  between  London 
and  Dover. 

Mr.  F.  D.  Underwood  has  resigned  as 
general  manager  of  the  Minneapolis,  St. 
Paul  &  Sault  Ste.  Marie,  to  accept  the 
position  of  general  manager  of  the  Balti- 
more &  Ohio.  He  has  been  in  railway  ser 
vice  since  1868,  when  he  went  with  the 
Chicago,  Milwaukee  &  St.  Paul  as  a  clerk. 
He  remained  with  that  road  for  eighteen 
years,  where  he  worked  his  way  up  from 
brakeman  to  division  superintendent,  re- 
signing that  position  to  become  general 
superintendent  of  the  Minneapolis  &  Pa- 
cific, which  road  was  consolidated  with 
the  Minneapolis,  Sault  Ste.  Marie  &  At- 
lantic in  June.  1888,  under  the  name  of 
the  Minneapolis,  St.  Paul  &  Sault  Ste. 
Marie. 

Mr.  J.  W.  Duntley,  president  of  the 
Chicago  Pneumatic  Tool  Company  writes 
us  from  Europe  that  his  London  house 
has  sold  several  large  plants  of  pneumatic 
tools  to  go  to  India,  and  also  an  outfit  of 
the  Boyer  tools  for  work  in  the  diamond 
fields  in  Africa.  He  states  also  that  last 
month  they  received  a  large  order  from 
Egypt  for  equipment  for  a  railroad  shop 
there.  The  English  railroads  report  to 
him  that  while  labor  there  is  very  much 
lower  than  in  America,  yet  they  are  able 
to  show  a  great  saving  in  their  work  bv 
the  use  of  the  Boyer  pneumatic  tools. 
While  this  saving  has  long  been  realized 
by  the  American  railroads,  it  is  especially 
complimentary  to  the  Boyer  tools  to  meet 
with  such  favor  among  the  English  roads. 

The  following  appointments  have  been 
made  on  the  Colorado  &  Southern  Rail- 
way: Mr.  J.  J.  Cavenaugh  has  been  ap- 
pointed division  master  mechanic,  in 
charge  of  Denver  shops,  and. Pueblo,  Clear 
Creek,  Fort  Collins  and  Wyoming  dis- 
tricts, with  headquarters  at  Denver,  Col. ; 
Mr.  D.  Leonard  has  been  appointed  divi- 
sion master  mechanic,  in  charge  of  Como 
shops,  and  Platte  Canon,  Leadville  and 
Gunnison  districts,  with  headquarters  at 
Como.  Col. ;  Mr.  T.  M.  Gibb  has  been  ap- 
pointed division  master  mechanic,  in 
charge   of  Trinidad    and    Gulf    Junction 


shops,  and  Trinidad  and  New  Me.xico  dis- 
tricts, with  headquarters  at  Trinidad,  Col. 
All  motive  power  employes  will  report  to 
and  receive  their  instructions  from  the 
division  master  mechanic. 

Mr.  Edmund  Pennington,  general  super 
intendent  of  tlie  Minneapolis,  St.  Paul  & 
Saulte  Ste.  Marie,  has  been  appointed  gen- 
eral manager  of  that  road,  with  headquar- 
ters at  Minneapolis,  Minn.,  to  succeed 
Mr.  F.  D.  Underwood,  resigned.  Mr. 
Pennington  has  been  in  railway  service 
since  1869,  and  was  for  fifteen  years  with 
the  Chicago,  Milwaukee  &  St.  Paul  as 
warehouseman,  brakeman,  conductor, 
roadmaster,  superintendent  of  construc- 
tion, general  roadmaster  and  assistant 
superintendent.  He  was  then  until  June, 
1888,  superintendent  of  the  Minneapolis  & 
Pacific,  and  in  July  of  the  same  year  was 
appointed  .superintendent  of  the  Soo  Line, 
which  position  he  held  until  he  was  made 
general  superintendent  on  April  15,  1898. 
It  is  understood  that  the  office  of  general 
superintendent  will  be  abolished. — Railway 
Age. 


Senator  Depew. 

A  dinner  was  given  at  the  Republican 
Club  in  New  York,  last  month,  in  honor 
of  Mr.  Chauncey  M.  Depew,  who  had  a 
few  days  before  been  elected  Senator  for 
the  State  of  New  York.  A  great  many 
influential  friends  of  Mr.  Depew  were 
there,  and  eloquent  addresses  of  respect 
were  paid  to  the  newly  elected  Senator. 
Among  the  speakers  was  Mr.  George  H. 
Daniels,  general  passenger  agent  of  the 
New  York  Central  Railroad,  who  said ; 

"It  is,  to  my  mind,  peculiarly  fitting  that 
just  as  this  time,  when  transportation  is 
occupying  so  large  a  place  in  the  public 
mind,  not  only  in  this  country,  but  in 
every  country  on  the  globe,  the  Empire 
State  of  the  Union  should  elect  as  its  rep- 
resentative in  the  most  important  legisla- 
tive body  in  the  world  a  man  whose  whol'i 
life  has  been  spent  in  the  closest  associa- 
tion with  the  transportation  interests  of 
the  country,  and  that  notwithstanding  the 
prejudice  which  has  so  long  existed  in  the 
minds  of  many  otherwise  fair-minded  men 
against  railroad  officials  as  such,  the  rep- 
resentatives of  his  party  have  paid  a  rail- 
road man  the  unprecedented  compliment 
of  a  unanimous  vote  for  the  most  import- 
ant position  within  tneir  gift. 

"From  my  boyhood  I  have  been  identi- 
fied with  transportation  interests,  and  for 
the  past  ten  years  I  have  been  intimately 
associated  with  Senator  Depew  as  chief  of 
one  of  the  departments  in  the  great  cor- 
poration of  which  he  has  so  long  been  the 
head,  and  having,  like  thousands  of  others, 
struggled  up  from  the  very  bottom  round 
of  the  ladder,  I  think  I  may  be  qualified 
to  speak  as  one  of  the  rank  and  file  of  the 
great  army  of  transportation  employes  on 
the  significance  of  this  event ;  and  when  I 
say  that  I  believe  it  marks  a  new  era  in  the 
history  of  our  country,  an  era  of  better 
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undtTstandiiig  and  closer  and  more  amic- 
able relations  between  tlie  great  commer- 
cial, agricultural  and  industrial  interests 
and  tbe  transportation  interests  of  the 
United  States,  I  am  sure  I  voice  the  senti- 
ment of  hundreds  of  tlinusands  of  em- 
ployes of  the  transportation  lines,  citizens 
of  this  republic,  who  are  doing  everything 
in  their  power  to  sustain  our  government 
and  its  institutions,  and  are  assisting  in 
making  possible  the  continued  expansion 
of  Amerirnn  commerce." 


Ten  Wheeler  for  New  Zealand. 

The  tendency  of  foreign  railway  gov- 
ernments and  companies  to  favor  the 
American  style  of  locomotive  is  well  il- 
lustrated by  the  engraving  on  this  page, 
which  pictures  one  of  the  most  recent  lo- 
comotives built  by  the  Baldwin  Locomo- 
tive Works  for  the  Government  railways 


'I'he  I'iltsburg  &  Lake  Eric  will  get  five 
consolidated  engines  from  the  Pittsburg 
Locomotive  Works. 

The  Intercolonial  Railway  have  ordered 
five  eight-wheel  engines  of  the  Kingston 
Locomotive  Works. 

Brooks  are  getting  out  one  six-wheel 
connected  for  the  Mexican  National  and 
fifteen  consolidations  for  the  BufTalo, 
Rochester  &  Pittsburg. 

The  Fitchburg  Railroad  expect  four 
eight-wheel  passenger  engines  from  the 
Manchester  Works ;  two  ten-wheel  pas- 
senger and  six  twelve-wheel  freight  en- 
gines from  Schenectady. 

The  Chicago,  Burlington  &  Quincy  are 
getting  1, 600  new  cars,  apportioned  500 
to  the  Illinois  Car  &  Equipment  Company, 
600  to  Wells  &  French  and  500  to  the 
Michigan -Pen  insular  Company. 


teen  at  Schenectady.  This  company  also 
will  soon  have  1.500  cars  apportioned,  500 
to  the  Union  Car  Company,  500  to  thi 
Murray.  Dougal  &  Co.  and  500  to  Jackson 
&   Woodin   Manufacturing  Company. 

The  Baldwin  Works  have  orders  for 
five  six-wheel  connected  engines  for  the 
Chicago  &  Northwestern,  seven  consoli- 
dated engines  for  the  Nashville,  Chatta- 
nooga &  St.  Louis  Railway,  three  six- 
wheel  connected  for  the  Mexican  National, 
and  it  is  understood  that  they  build  forty- 
five  engines  for  the  Baltimore  &  Ohio 
Soirthwestern  Railway. 


Messrs  Gregg  &  Barrell.  Standard 
Buildings,  Joubert  street.  Post  OflSce  Box 
938,  Johannesburg.  South  African  Repub- 
lic, desire  to  obtain  catalogs,  with  prices 
f.  o.  b.  New  York,  of  all  kinds  of  goods 
of  American  manufacture. 


SIX-COUPLED  DOUBLE-ENDER    FOR    NEW     ZE.\l„\ND. 


ot  New  Zealand.  The  engine  is  for  a 
3j/2-foot  gage  and  has  cylinders  16  x  20 
inches.  The  boiler,  which  is  52  inches 
diameter,  provides  1,320  square  feet  of 
beating  surface  and  a  grate  area  of  16 
square  feet.  These  dimension  which  rep- 
resent the  steam  generating  capabilities 
of  the  engine  are  remarkably  high.  We 
predict  that  this  type  of  locomotive  will 
be  a  grand  object  lesson  to  the  people  in 
the  British  colonies  who  see  nothing  good 
i'.  the  locomotives  turned  out  of  the 
L'nited  States. 


EQUIPMENT  NOTES. 

The  Manchester  Works  will  supply  fou'- 
passenger  engines  to  the  Bangor  &  Aros- 
took. 

The  Maine  Central  have  ordered  tw5 
ten-wheel  passenger  engines  from  Schen- 
ectady. 

The  Rogers  Locomotive  Works  are  to 
build  thirty-nine  engines  for  the  Great 
Northern. 

The  Richmond  Works  are  to  build  fif- 
teen ten-wheelers  and  Rogers  five  for  the 
Erie  Railway. 


The  Central  Railroad  of  New  Jersey 
are  to  have  fifteen  heavy  locomotives  sup 
posed  to  be  the  heaviest  road  engines  east 
of  the  Rocky  Mountains,  carrying  about 
165.000  pounds  on  drivers.  The  Brooks 
Locomotive  Works  build  them  on  an  efii- 
ciency  guarantee. 

It  is  reported  that  the  Chicago  &  North- 
western Railway  have  ordered  thirty  en- 
gines from  Schenectady.  The  same  works 
have  orders  for  twelve  engines  for  th-; 
Kiushiu  Railway  of  Japan,  two  six-wheel 
connected  engines  for  the  Rutland  Rail- 
road and  six  consolidations  for  the  South- 
ern Pacific. 

The  Long  Island  Railroad  are  making 
quite  an  addition  to  their  coach  equipment, 
having  ordered  thirty  coaches  an<I  twenty 
combination  cars  of  standard  pattern  and 
thirty  coaches  for  elevated  service  from 
the  Wason  Car  Company.  They  will  also 
soon  have  eight  parlor  cars  from  the  Bar- 
ney &  Smith  Company. 

The  Delaware  &  Hudson  Canal  Coni- 
pany  are  getting  twenty-five  locomotives 
built ;  ten  by  the  Dickson  Works  and  fif- 


Tlic  Locomotive  Magazine  for  January, 
published  by  F.  Moore.  9  South  Place 
Finsbury.  E.  C.  London.  England,  is  a 
particularly  attractive  and  interesting 
number  of  that  publication.  Along  with  ii 
comes  a  beautifully  colored  supplement  of 
the  historical  locomotive.  "The  Lord  of 
the  Isles."  There  is  a  fine  half-tone  of  a 
four-coupled  bogie  express  engine  belong 
ing  to  the  Midland  of  England,  an  excel- 
lent engraving  of  a  Baltimore  &  Ohio  ex- 
press locomotive  and  a  variety  of  other  at- 
tractions that  practical  railroad  men  like 
to  look  upon. 


We  have  received  a  letter  from  Mr.  P. 
M.  Kilroy,  secretarv'  of  the  Association  of 
Railroad  Air-Brake  Men,  saying  that  the 
Proceedings  of  the  convention  held  it 
Baltimore  last  year  are  selling  very  slow- 
ly. He  says  if  each  member  will  take  it 
upon  himself  to  dispose  of  at  least  two  ar 
three  copies,  he  can  readily  do  so.  There 
are  Proceedings  of  other  years  that  are 
still  on  hand,  and  anyone  who  can  stimu- 
late the  demand  for  these  will  do  a  good 
turn  to  the  Air-Brake  Men's  Association. 
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Elgin,  Joliet  &   Eastern  Baldwin  Con- 
solidated Engine. 

This  is  a  very  powerful  and  well  de- 
signed heavy  locomotive  without  any  pe- 
culiarities which  enginemen  denominate 
a::  frills.  The  boiler  is  straight,  a  good 
sensible  form,  and  is  72  inches  diameter 
in  front.  The  working  pressure  is  200 
pounds  to  the  square  inch.  The  driving 
wheels  are  51  inches  in  diameter.  Figured 
by  the  ordinary  rules  the  engine  has  with 
cylinders  21  x  26  inches  and  driving 
wheels  51  inches  diameter,  about  39,000 
pounds  tractive  power.  The  engine 
weighs  160,500  pounds,  of  which  147,000 
pounds  is  on  the  drivers.  This  gives 
a  ratio  of  adhesion  of  3.07,  and  the  co- 
eflScient  of  adhesion  is  0.32. 


Oil    Fuel   Clears   Atmosphere  of   Long 
Tunnel. 

In  the  Austrian  State  Railways  there  is 
a  very  long  tunnel  in  the  Austrian  Tyrole. 
near  Arlberg,  which  was  found  very  dif- 


University  of  the  air  in  the  tunnel  it  has 
been  ascertained  that  when  the  percentage 
of  oxygen  in  the  atmosphere  outside  the 
tunnel  is  20.9  per  cent,  it  is  only  reduced 
to  19.9  per  cent,  inside  during  the  con- 
tinued passage  of  liquid  fuel-burning  en- 
gines, but  it  drops  to  18.2  per  cent,  whan 
coal  burners  are  used. 


Potentialities  of  Pittsburg. 

In  the  course  of  a  recent  speech,  Mr. 
.Andrew  Carnegie  said : 

"There  is  not  a  district  in  this  world  to 
which  the  Pittsburg  district  cannot  to- 
day send  steel  and  pay  the  freight  and 
deliver  that  steel  as  cheap  or  cheaper  than 
it  can  be  made  at  the  point  of  delivery,  if 
we  except  Colorado,  to  which  the  freiglit 
is  greater  than  the  difference  in  cost  of 
manufacture  at  the  two  points.  Should  the 
South  be  successful  in  its  present  attempt 
to  manufacture  steel,  we  may  have  to  ex- 
cept another  point.  Colorado  excepted, 
the  Pittsburg  district  has  the  whole  world 


cussion  says:  "The  driver  has  nothing 
whatever  to  do  with  the  punctuality  of  the 
train.  His  duty  is  to  start  from  one  sta- 
tion and  stop  at  the  next  in  exactly  the 
time  allowed  in  the  working  time-book." 
That  appears  to  be  the  consensus  of  opin- 
ion of  sensible  people,  but  yet  there  is  a 
tendency  to  blame  the  drivers  when  the 
train  is  late.  From  the  experience  we 
have  had  riding  on  those  trains,  we  believe 
that  the  real  cause  of  trains  being  late  is 
what  seems  to  be  useless  delays  at  sta- 
tions  wrestling   with   baggage. 


Jerry  Jackson,  the  midget  engineer  of 
the  Chicago  &  Northwestern  Railroad, 
made  a  record-breaking  run  in  the  first 
heat  of  the  great  fast  mail  contest  between 
the  Northwestern  and  the  Chicago,  Bur- 
lington &  Quincy  roads  for  the  right  to 
carry  the  through  mails  between  Chicago 
and  Omaha.  Jerry  weighs  but  115  pounds, 
and  is  less  than  5  feet  in  hight,  but  the 
midget   drove   the   giant   engine   over   the 
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ficult  to  ventilate.  We  do  not  know  exact- 
ly its  length,  but  we  were  about  twenty 
minutes  in  passing  through  it. 

As  the  traffic  over  the  line  increased  i 
was  found  absolutely  necessary  to  guard 
against  the  dangers  to  the  men  employed 
on  the  trains  whilst  passing  through  the 
tunnel  at  the  summit,  arising  from  the 
fumes  and  smoke  given  off  by  the  loco- 
motives burning  large  quantities  of  poor 
coal,  and  numerous  experiments  were  con- 
ducted a  few  years  back  to  ascertain  the 
effect  of  burning  coal  and  coke,  coke 
alone,  and  coal  with  oil  fuel.  The  oil- 
burning  apparatus  tried  was  that  of  Mr. 
Holden,  as  used  on  the  Great  Eastern 
Railway  of  England,  and  the  results  were 
so  satisfactory  that  all  the  engines  hauling 
trains  through  the  Arlberg  Tunnel  are 
now  equipped  with  it. 

Since  the  introduction  of  oil  fuel  the 
atmosphere  of  the  tunnel  has  been  per- 
fectly clear,  for  the  exhaust  steam  is  gen- 
erally soon  condensed  by  its  contact  with 
the  cool  walls  and  roof,  and  there  is  no 
smoke  or  unpleasant  fumes  from  the  fire. 
Prom  careful  tests  made  by  the  Innsbruck 


to-day  at  its  feet.  Pittsburg  is  indeed  the 
steel  city.  I  believe  Pittsburg  to  be  the 
best  distributing  point  in  the  United 
States.  She  sits  here,  with  one  wing  cover- 
ing the  East,  the  other  the  West,  her  beak 
dipping  into  the  lakes  upon  the  North, 
and  her  tail  flapping  in  the  Gulf  of  Mex- 
ico in  the  South.  All  points  of  the  com 
pass  are  within  her  easy  reach  and  all 
tributary  to  her.  She  has  that  surest  ele- 
ment of  all  for  success,  an  enormous  home 
market  for  her  raw  products  and  the 
largest  army  of  the  most  efficient  skilled 
labor  in  the  world." 


Railway  passenger  trains  of  the  British 
Isles  are  notorious  for  their  want  of 
punctuality  in  reaching  their  destination, 
and  a  somewhat  impassioned  discussion 
has  been  going  on  in  the  engineering 
papers  about  the  cause  of  trains  being 
late.  It  appears  there  is  a  Board  of  Trade 
rule,  known  as  145A,  which  prohibits  en- 
gine drivers  from  making  up  time  by  run- 
ning faster  than  that  laid  down  in  the 
schedule.     One  of  the  writers  in  the  dis- 


tortuous  track  that  winds  among  the  hills 
and  bluffs  skirting  the  Missouri  river,  in 
the  phenomenal  time  of  two  miles  per 
minute.  This  record  was  made  for  the 
twenty-four  miles  between  siding  X  and 
.Arion.  just  before  the  train  dashed  into 
Council  Bluffs.  This  is  at  the  rate  jf 
120  miles  an  hour,  faster  than  the  fastest 
fast  record  on  the  rails  in  this  or  any 
other  country.  It  was  faster  than  the 
Pennsylvania  Railroad's  famous  perform- 
ance of  August,  1895,  when  it  sent  a  tram 
5.1  miles  in  three  minutes,  or  102  miles  an 
hour.  The  New  York  Central  speed  rec- 
ord for  a  short  distance  is  one  mile  in  -j2 
seconds,  or  112.5  miles  an  hour,  made  ia 
May,  1893,  at  Grimesville. 


French  railways  used  to  be  noted  for 
slow  speed  of  passenger  trains,  but  they 
have  been  making  great  acceleration.-; 
lately.  A  writer  in  the  Railway  Herald 
says:  "Some  of  the  French  railways  are 
pressing  us  close.  The  Northern  Rail- 
way of  France  has  no  fewer  than  twenty - 
five   express    runs   timed   at   50   miles   an 
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hour  or  more  from  start  to  stop,  includ- 
ing one  at  57.7,  one  at  56.3.  one  at  55.3. 
one  at  54.8,  and  one  at  54.5  miles  an  hour. 
In  England  we  have  now  no  run  timed 
as  fast  as  56  miles  an  hour,  but  in  Scot- 
land the  Caledonian  gives  us  one  at  59.  r 
one  at  56.5,  and  one  at  55.6.  Admirable 
time  is  kept  by  both  these  progressive 
lines— French  and  Scottish.  Would  that 
we  had  more  of  this  sort  of  thing!" 


twcen  the  doors,  as  can  be  seen  from  the 
small  half-tone  showing  Locomotive  Fore- 
man Price  operating  the  table.    We  under- 


operating  is  on  the  end  of  the  table  instead 
of  from  the  side  of  the  roundhouse. 


Turntable  Operated  by  Air. 

At  the  Grand  Trunk  roundhouse  in 
Toronto  the  writer  found  a  rather  novel 
application  of  compressed  air  in  the  form 
of  a  turntable  operated  by  this  means. 

The  line  drawing  makes  the  operation 
quite  clear,  as  it  shows  the  16-inch  air 
cylinder  which  is,  of  course,  underground 
and  in  line  with  the  8-foot  drum  on  the 
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AtR-OPERATED    TURNTABLE. 

Stand  the  valve  was  designed  or  modified 
by  Mr.  William  Price,  son  of  the  locomo- 


Chan^es  in  the  Mechanical^Department 
of  the  Erie. 

Mr.  W.  Lavcry,  assistant  superintendent 
of  motive  power  at  Cleveland,  O.,  has 
been  transferred  to  New  York  City,  as  as- 
sistant superintendent  of  motive  power. 
Mr.  Geo.  Donohue,  master  mechanic  at 
Mcadville,  Pa.,  has  been  promoted  to  be 
assistant  superintendent  of  motive  power, 
with  headquarters  at  Cleveland,  O.  Mr. 
Willard  Kells,  master  mechanic  at  Hunt- 
ingdon, Ind.,  has  been  transferred  to 
Meadville,  Pa.  Mr.  John  J.  McLaren,  in 
charge  of  the  motive  power  at  Chicago, 
has  been  promoted  to  be  master  mechanic 
at  Huntingdon,  Ind.     Mr.  Wallace  Maca- 


Drum 


turntable  itself.  This  cylinder  is  a  trifle 
over  13  feet  6  inches  long,  and  the  multi- 
plying device  for  the  chains  at  each  end 
of  the  cylinder  enables  it  to  handle  the 
table  nicely  and  give  any  desired  move- 
ment. 

It  will  be  seen  that  the  operating  valve 
at  the  left,  in  addition  to  being  connected 
with  the  air  cylinder,  also  controls  the 
small  3-inch  cylinders  at  each  end  of  the 
turntable  which  form  the  latches  for  lock- 
ing the  table  in  any  desired  position. 

The  operating  valve  stands  upright  be- 


AIR-OPERATED    TURNTABLE. 

tive  foreman,  who  is  a  bright  boy  of  about 
fourteen  years.  Mr.  Price  also  opens 
some  of  his  roundhouse  doors  by  com- 
pressed air,  and  seems  to  be  looking  for 
more  worlds  to  conquer  in  this  direction. 
The  turntable  itself  was  designed  by 
Master  Mechanic  W.  D.  Robb,  who  was. 
unfortunately  for  us,  away  during  our 
visit.  We  are  indebted  to  him  for  the 
blue-print,  and  also  for  the  information 
that  he  is  equipping  two  more,  one  for 
York  and  the  other  for  London.  The 
only    change  is   that    the   air  valve    for 


doris,  roundhouse  foreman  at  Brier  Hill, 
Youngstown,  O.,  has  been  moved  to  Chi- 
cago, to  take  charge  as  general  foreman. 
The  roundhouse  foreman  at  Niles  has 
been  transferred  to  Youngstown,  and  a 
machinist  from  Cleveland  shop  takes  his 
place.  Mr.  Geo.  H.  Goodell.  mechanical 
engineer  of  the  Erie,  has  resigned  to  ac- 
cept a  similar  position  with  the  Northern 
Pacific.  Mr.  Howard  E.  Williams  has 
been  appointed  mechanical  engineer  of  the 
Erie,  with  headquarters  at  Susquehanna, 
Pa. 
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Baltimore  &  Ohio. 

From  lime  to  time  articles  appear  in 
various  i>apers  about  the  so-called  "Hill 
control"  of  Baltimore  &  Ohio,  together 
with  exhaustive  details  of  various  strug- 
gles which  are  suppo.-ed  to  be  in  progress 
between  Mr.  Hill  and  other  people  in  the 
Baltimore  &  Ohio  board.  The  details  of 
these  struggles  are  very  interesting,  but 
are  open  to  the  criticism  tliat  they  have 
no  existence  in  fact.  The  plain  facts  of 
the  matter  are,  first,  that  Mr.  Hill  does 
not  control  Baltimore  &  Ohio,  nor  has  he 
at  any  time  expressed  any  desire  or  taken 
any  steps  in  that  direction ;  second,  that 
there  has  at  no  time  been  any  difference 
of  opinion  between  Mr.  Hill  and  the  Balti- 
more &  Ohio  people  with  regard  to  a  se 
lection  of  general  manager,  the  selection 
of  Mr.  Underwood  being  satisfactory  to 
everybody;  and  third,  that  the  delay  in  re- 
gard to  Mr.  Underwood's  acceptance  of 
the  general  managership  of  Baltimore  & 
Ohio  was  due  to  matters  connected  with 
the  Soo  Line  more  than  anything  else. 

It  is  pretty  well  understood  here  thai 
Mr.  Hill  was  invited  to  interest  himself  in 
Baltimore  &  Ohio,  on  the  theory  that  hj 
could  be  of  great  set  vice  to  the  property 
as  an  adviser,  and  to  this  end  he,  with 
some  of  his  friends,  purchased  a  substan- 
tial interest  in  the  preferred  stock  of  the 
company.  This  interest  is  nowhere  near  a 
controlling  interest,  but  is  still  very  large. 
It  may  be  said  without  fear  of  contradic- 
tion, that  there  is  entire  harmony  in  Balti- 
more &  Ohio  circles  from  top  to  bottom. 


after  the  train,  which  was  startinj;.  and 
suddenly  tlie  man  darted  ahead  and  caught 
the  last  car  as  it  was  pulling  out,  leaving 
the  woman  yelling,  crying,  and  probabl) 
swearing,  in  a  vain  endeavor  to  catch  the 
train  also.     She  didn't  get  it,  however,  ani 


SCOTCH    ni.OCKS   IN    POSITION   ON    THE  Glf.NNl) 
TRUNK    R.MLWAY. 


Three  Canadian  Views. 

There  is  a  difference  in  little  things  be- 
tween railways  in  various  sections  of  the 
country,  and  the  three  snapshots  accom- 
panying this  show  bits  of  Canadian  prac- 
tice. The  Scotch  block,  or  "Scotch,"  as 
it  is  commonly  called,  is  simply  a  heaw 
cast-iron  block  or  buffer  connected  with 
the  signaling  apparatus.  When  the  signal 
is  at  danger,  the  "Scotch"  is  thrown  on 
the  track  as  shown,  and  drops  out  of  the 
way  when  the  line  is  clear.  It  is  sur.- 
punishment  to  hit  a  "Scotch,"  and  the 
men  fight  shy  of  them.  The  view  is  taken 
in  Toronto,  just  outside  the  new  station. 

The  line  car  is  of  the  Canadian  Pacific 
build,  and  the  writer  saw  others  in  course 
of  construction  in  the  shop  at  Toronto 
Junction.  It  thoroughly  protect;  the  line. 
and  is  substantial  in  every  way.  The  de- 
sign of  the  truck  is  rather  peculiar,  is 
close  inspection  will  show. 

Neat  station  grounds  are  very  attrac- 
tive to  the  traveler  who  has  to  change  cars 
and  wait  for  his  train.  Tho'^e  at  Hamil- 
ton, Ontario,  on  the  Grand  Trunk  Rail- 
way are  very  neat  and  pleasing,  as  shown. 
They  were  appreciated  more  by  the  writer 
than  bv  an  Italian  woman  who  misled  the 
train  for  Toronto  shortly  after  the  pictup" 
shown  was  taken. 

The  woman  and  her  husband  fanpar- 
ently')    were  hurrying  down  the  platform 


A  NEAT  STAT10.\   SIGN  ON  THE  GRAND  TRUNK 
RAILWAY. 


C.-\NADIA.\    r_v^i:i'.    L1.\1EC.\K, 

was  finally  pacified  by  the  station  officials. 
It  looked  like  a  plain  case  of  "shake,"  and 
it  is  hoped  she  carried  at  least  half  of  the 
funds. 


Reminiscences  of  Train  Service. 

Mr.  H.  11.  \'reclaiid,  president  of  the 
New  York  Railroad  Club  and  president  ot 
the  Metropolitan  Railway  Company,  is 
not  exactly  an  orator,  but  he  is  one  of  the 
most  interesting  and  humorous  speaker-. 
we  have  ever  listened  to.  In  the  course  of 
a  discussion  on  travel,  punctuality  >f 
trains,  smoke-prevention,  etc.,  Mr.  Vree- 
land  remarked : 

"Mr.  West's  remarks  about  the  neces- 
sity of  making  time,  recall  to  me  an  anec- 
dote of  my  early  days  on  a  railroad  not 


many  miles  from  here,  vvlien  1  was  con- 
ductor. Trains  were  not  accustomed  tD 
making  schedule  time,  and  there  was  a 
change  in  the  management.  The  new  gen- 
eral superintendent  came  to  the  engineer 
when  we  got  into  the  terminal.  We  were 
late  and  he  said,  'Can't  }'Ou  make  the  time 
of  this  train  ?'  "I  can't  without  tearing 
my  engine  all  to  pieces,  sir,'  said  the  engi- 
neer. 'Well,'  said  the  superintendent,  'you 
tear  "your"  engine  to  pieces,  and  we  will 
give  you  one  that  belongs  to  the  company 
I  want  this  time  made.' 

"I  remember  an  incident  that  happened 
to  me  a  few  years  ago.  I  was  engaged  in 
>uperintending  the  construction  of  a 
very  large  overhead  trolley  system  near 
here,  and  the  manager,  who  was  very 
anxious  to  have  the  syndicate  see  how 
rapidly  he  was  pushing  the  work,  asked 
them  to  come  and  take  a  ride  over  the  re- 
constructed line.  He  said  it  was  recon- 
structed in  part,  but  they  could  get  along 
nicely.  We  all  got  into  a  private  car.  We 
rode  about  half  a  mile  and  got  out  anj 
walked  some  distance ;  there  were  no  spe- 
cial horse  cars  in  the  intermediate  points, 
and  this  was  kept  up  all  the  morning.  We 
rode  probably  one-third  of  the  time  on  thi 
electric  road,  another  third  of  the  time 
on  horse  cars  and  walked  the  other  third ; 
and  one  of  the  gentlemen  at  lunch  that 
day,  speaking  of  the  experience,  said  it  re- 
minded him  of  the  story  of  the  Irishman 
who  was  in  a  foreign  country  and  they 
wanted  to  show  him  some  consideration, 
so  they  invited  him  to  take  a  sedan  chair, 
carried  by  a  couple  of  coolies.  It  was 
richly  adorned,  but  as  he  stepped  in  the 
bottom  fell  out.  Off  they  started,  and  he 
ran  along  with  the  coolies  the  whole  dis- 
tance. When  he  arrived  at  his  destination. 
they  asked  him  how  he  liked  that  method' 
of  transportation.  He  said  if  it  wasn't 
for  the  style,  he  would  a  great  deal  rather 
have  walked. 

"Tlie  only  experience  your  Chairman 
has  had  in  connection  with  foreign  rail- 
roads was  the  Intercolonial.  I  had  occa- 
sion a  few  years  ago  to  go  to  the  extreme 
end  of  the  Dominion  in  connection  with 
some  coal  interests  we  had  there,  and  l 
traveled  on  the  Intercolonial  road,  which, 
as  you  know,  is  run  by  the  Government. 
We  had  very  fine  equipment.  There  were 
the  various  classes  of  carriages.  The  man- 
ager of  the  properties  was  a  member  of 
the  Provincial  Parliament,  and  was  with 
my  party.  We  had  a  buffet  lunch  in  the 
regular  American  style  of  drawing-room 
car.  When  it  came  near  night,  he  asked 
me  if  I  would  not  like  to  take  my  wife 
out  and  have  dinner.  We  accepted,  and  at 
a  place  near  Grand  Narrows  stopped.  He 
said,  'You'd  better  put  on  your  wraps.' 
We  assumed  we  were  going  into  the  sta- 
tion restaurant,  but  rode  a  mile  down  to 
Grand  Narrows  to  a  hotel,  went  in  and 
were  compelled  to  register.  We  took  off 
our  things  and  sat  down  to  a  regular  din- 
ner. We  had  scarcely  seated  ourselves 
comfortably  when  they  tried  to  hustle  us 
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off  again.  This  gentleman  said,  'Don't  be 
in  any  hurry ;  they  will  not  go  until  we 
get  through.'  We  took  our  time  and  went 
out  and  had  a  cigar  with  the  proprietor  of 
the  hotel.  We  went  oflf  on  a  branch  line 
with  a  five-car  train  some  five  miles  into 
a  point  of  land.  They  unloaded  the  bag- 
gage and  passengers,  and  I  was  in  the 
rear  car  and  stood  by  the  rear  door,  with 
no  trainmen  there  at  all,  and  they  backed 
that  train  five  miles  at  the  rate  of  thirty- 
five  miles  an  hour  to  the  junction  and  then 
took  us  to  our  destination. 

"I  stayed  there  about  a  week.  I  wanted 
to  leave  on  the  following  Monday,  and 
somebody  in  the  office  said  there  was  '?. 
rumor'  that  they  were  going  to  change  the 
train  time,  and  that  I  had  better  go  and 
find  out  about  it.  I  got  the  manager  to 
telegraph  to  Quebec.  It  was  the  only  way 
to  find  out.  This  was  Saturday  morning. 
and  the  answer  came:  'We  think  we  will 
change  on  Monday.'  On  Saturday  nighl 
at  9  o'clock  the  train  came  in,  and  I  went 
to  the  depot  and  asked  the  conductor  of 
the  train  who  came  in  if  the  time  was  to 
change.  They  had  been  leaving  at  10 
o'clock  in  the  morning  and  getting  in 
somewhere  around  9  o'clock  at  night.  He 
said,  'Yes,  the  time  is  going  to  change 
Monday,  and  the  train  leaves  at  5  o'clock 
Monday  morning.'  On  Sunday  night  we 
took  our  trunks  and  went  to  the  depot. 
They  had  a  sleeper  there.  The  baggage, 
room  was  locked.  It  was  impossible  to  do 
anything  with  the  trunks.  We  got  into 
the  sleeper,  but  it  was  necessary  to  have 
the  tickets  countersigned  by  the  agents  at 
that  point.  I  asked  the  porter  of  the  car 
to  do  it.  He  said  they  were  not  allowed 
to  do  it  under  the  rules.  I  asked  him  what 
I  would  do.  He  said  I  would  have  to  get 
up  and  have  the  tickets  countersigned.  I 
said,  'Can't  you  do  it?'  He  said.  'No.'  I 
said,  'Suppose  I  don't  do  it?'  He  said, 
'You  will  have  to  pay  your  fare.'  I  said. 
'I  will  pay  you  to  have  it  done,  and  if  you 
can't,  I  will  pay  my  fare ;  I  will  not  get  up 
at  half-past  four  in  the  morning.'  .\fte-.- 
all  this  fuss,  we  arrived  at  exactly  the 
same  time  as  the  train  did  when  it  left  at 
10  o'clock  in  the  morning. 

"There  was  one  place  where  we  had  to 
cross  a  piece  of  water  about  as  wide  a^  the 
East  River,  where  the  passengers  and  bag- 
gage were  transferred,  and  there  were 
about  50  minutes  allowed  for  the  transfer 
We  did  it  in  ten.  I  asked  one  of  the  train- 
men when  it  was  that  it  took  that  length 
of  time.  He  said  in  some  cases  in  winter 
there  is  a  good  deal  of  ice  there,  and  it 
takes  a  good  while  to  get  across. 

"My  limited  experience  with  railroads 
away  from  home  is  that  the  construction, 
maintenance  and  equipment,  fencing  and 
everything  of  that  character  are  very  good, 
because  in  order  to  secure  the  Government 
subsidy  the  work  has  to  pass  the  inspec- 
tion of  the  Government  engineers,  so  that 
the  road  there,  in  its  rails,  roadbed,  fenc- 
ing, buildings,  shops,  warehouses  and 
everything  of  that  character  are  better  than 


the  average  road  with  us ;  but  so  far  as 
the  general  arrangement  for  operation  or 
transportation  is  concerned,  I  was  not  par- 
ticularly imjircssed   with   it. 

"While,  as  I  have  said,  it  has  not  been 
my  good  fortune  to  have  had  an  oppor- 
tunity of  personally  observing  the  delights 
and  peculiarities  of  transportation  abroad, 
I  have  at  second  hand,  from  returning  en- 
gineers and  railroad  men,  received  no  end 
of  news  and  information  on  the  subject, 
and  the  most  interesting  items  in  this 
yearly-growing  budget  concern  urban 
transportation,  a  branch  which,  as  you 
know,  on  account  of  my  unfortunate  offi- 
cial position,  I  am  at  times  compelled  to 
hear  a  great  deal  about.  Much  of  this 
news,  knowing  the  boastful  character  of 
railroad  men  just  returning  from  abroad, 
I  take  with  salt,  and  while  I  know  very  well 
we  in  America  have  the  finest  city  trans- 
portation facilities  in  the  world,  it  was  not 
until  very  recently  that  I  believed  the  rest 
of  the  earth  was  so  far  behind  us.     I  was 


tjcket  unpunchcd,  and  another  for  pre- 
suming that  you  are  getting  out  at  the 
proper  station  when  you  have  as  a  fact  al- 
ready passed  it.  Mitigating  circumstances 
are  inadmissible  in  this  list  of  offenses, 
and  the  culprit  is  promptly  ordered  out  of 
the  carriage  to  be  summarily  brought  be- 
fore the  inspector  on  the  platform  and 
fined  there  and  then  without  the  oppor- 
tunity of  making  any  effective  protest.  A 
woman  passenger  has  already  been  made 
a  sacrifice  to  this  delightfully  interesting 
system.  The  ticket  was  unpunched 
through  no  fault  of  the  trembling  culprit, 
a  policeman  was  fetched,  the  woman 
taken  prisoner  and  not  released  until  she 
paid  a  fine  of  five  shillings.  The  worst 
feature  is  that  the  woman  has  no  redress." 
"I  am  told,  too.  by  the  happy  ones  who 
have  been  there,  that  the  transfer  system 
of  Paris  leaves  nothing  to  be  desired  by 
men  and  women  who  have  time  to  enjoy 
it.  I  understand  that  there,  when  you  got 
out  of  a  'bus  and  want  to  transfer  to  an- 


Baldwin  Six  Coupled  Double  Ender  for  Government  Railways  of  New  Zealand. 
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Total  Weight  81,200  " 


^ain  Journals,  6x7 
Truck       -      lii'x  7ii" 
Tank       •■  1678  gollona 
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converted  to  a  full  belief  in  what  observers 
had  told  me  by  no  less  an  authority  than 
the  London  Morning  Post,  that  pale-white 
sheet  of  British  conservatism. 

"I  want  here  to  make  public  apologies 
to  the  American  travelers  whose  tales  I 
was  so  cautious  about,  and  at  the  same 
time  rebuke  them  for  their  economy  of 
truth.  Let  me  read  you  what  the  Post 
has  to  say  about  one  of  the  railroad  sys- 
tems that  the  Municipal  Controllers  want 
us  to  copy  and  struggle  up  to. 

"  'Though  only  a  part  of  the  new  Vien- 
nese Metropolitan  Railway,'  says  the  Post. 
'has  been  opened,  complaints  of  the  treat- 
ment of  the  public  on  the  part  of  officials 
and  the  management  appear  in  the  news- 
papers. The  German  mind  appears  scarce- 
ly to  have  yet  conceived  the  notion  of  a 
railway  in  any  other  light  than  as  a  med- 
ium for  the  imposition  of  oppressive  regu- 
lations. There  is  a  fine  for  getting  into 
the  wrong  train,  there  is  another  for  bav- 
ins; no  ticket,  another  for  riding  with   i 


other,  they  number  you,  and  when  your 
turn  comes,  you  can  take  conveyance  if 
there  is  a  seat  vacant.  While  waiting  for 
this  happy  accident  to  occur,  I  have  been 
informed,  frequent  opportunity  is  offered 
to  read  two  succeeding  editions  of  the 
evening  papers.  I  am  frequently  implored 
by  editors  and  other  well-informed  per- 
sons, to  go  abroad  and  see  how  easy  it  is 
to  furnish  everyone  with  a  seat,  and  1 
once  had  a  nightmare,  during  which  I  put 
the  numbering  system  at  work  in  New 
York.  It  was  a  w-et  night,  and  the  travel- 
ing public  was  in  a  frenzy  of  delight  over 
the  improvement." 


.\fter  a  lengthened  report  and  discus- 
sion on  the  relative  .merits  of  the  single 
and  double  exhaust  nozzle  at  the  Central 
Railroad  Club  the  conclusion  arrived  at 
was  that  there  was  no  difference  so  far 
as  economy  of  fuel  was  concerned.  It  is 
a  case  of  you  pay  your  money  and  you 
take   vour   choice. 
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Pneumatic  Riveter. 

The  Boyer  pneumatic  riveter,  here  shown 
at  work,  is  the  latest  production  of  the 
Chicago  Pneumatic  Tool  Company.  The 
dimensions  permit  very  heavy  work  to  be 
done,  as  it  has  8  feet  depth  of  gap  on 
boiler  work.  The  photograph  from  which 
the  engraving  was  made  was  taken  at  the 
boiler  shop  of  John  Brennan  &  Co.,  Do 
troit,  Mich.,  where  the  riveter  is  in  every- 
day use,  operating  very  successfully  and 
satisfactorily.  In  operation,  the  rivets 
were  put  in  from  the  outside  and  headed 
against  the  dolly  bar  on  the  inside,  thus 
bringing  the  rivet  heads  up  in  line  and  all 
alike,  and  producing  that  regular  appear- 
ance of  straight  lines  so  desired  by  the 
boilermaker.  This  riveter  is  in  use  in 
boiler,  locomotive  and  railroad  shops  in 
this  country,  and  has  recently  been  intro- 
duced to  the  European  market,  where  it  is 
meeting  with  great  favor.  The  riveter  can 
be  attached  to  frame  of  any  style  or  depth 
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not  agitate  it  and  have  them  put  on  top?'' 
We  regard  the  suggestion  as  a  very  good 
one. 
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There  are  certain  persons  who  ar,e  in- 
tensely anxious  to  see  underground  rail- 
roads built  in  New  York  City,  and  all 
sorts  of  arguments  are  employed  in  favor 
of  that  kind  of  urban  roads.  Among  the 
arguments  is  one  to  the  effect  that  the 
operation  of  underground  railways  would 
not  be  interfered  with  by  fog.  The  people 
who  use  this  argument  ought  to  ride  in 
the  underground  railways  of  London  on 
a  foggy  day ! 


As  a  rule,  English  people  are  intensely 
opposed  to  the  use  of  American  expres- 
sions, especially  those  that  have  originatsd 
on  this  side  of  the  Atlantic.  We  find, 
however,  in  the  last  few  years,  they  have 
adopted    without    question     our    verb     'xy 
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of  gap  desired,  and  can  be  used  on  all 
classes  of  work,  as  it  will  very  success- 
fully drive  rivets  up  to  i^  inches  in  diam 
eter.  Its  operation  is  very  rapid,  and  'ly 
the  users  has  been  considered  superior  to 
hand  work. 


double-head  a  train.  "Double-heading"  is 
a  more  compact  expression  than  "two  en- 
gines hauling  the  train,"  and  accordingly 
has  been  quietly  adopted. 


The  Cook  Cooler  Company,  of  Flint. 
Mich.,  manufacturers  of  the  Cook  car 
journal  cooler,  have  just  closed  a  con- 
tract with  the  Chicago,  Rock  Island  & 
Pacific  to  equip  its  entire  system  with 
their  device.  This  cooler  has  now  been 
on  the  market  for  about  two  years,  and 
has  made  rapid  progress.  It  has  gained 
favor  with  a  number  of  roads,  and  we 
understand  that  several  others  contem- 
plate making  it  standard. 


What  is  now  the  largest  ship  in  the 
world  was  launched  at  Belfast  last  month. 
It  is  for  the  White  Star  Line  and  is  called 
the  "Oceanic."  The  vessel  is  704  feet  long 
and  68  feet  broad  and  49!^  feet  deep.  The 
gross  registered  tonnage  is  17,040;  the  dis- 
placement is  30,100  cubic  feet;  the  horse- 
power 28,000,  and  the  calculated  speed  is 
24P2  miles  per  hour. 


One  of  our  correspondents  referring  to 
the  difficulty  encountered  lighting  head- 
lights on  a  windy  night,  says:  "If  there 
was  a  small  door  in  top  of  headlight  large 
enough  for  a  man's  arm,  I  feel  safe  in  say- 
ing I  could  light  a  headlight  running 
thirty  miles  an  hour.  Some  of  the  old- 
time  headlights  have  small  doors  in  then 
yet  for   lnwering  or  raising  wick.     Why 


In  a  recent  lecture  before  the  students 
of  Purdue  University.  Dr.  Dudley,  chief 
chemist  of  the  Pennsylvania  Railway  at 
Altoona,  Pa.,  said  that  it  cost  nearly  as 
much  for  stationary  with  which  to  carry 
on  the  business  of  the  road  as  it  did  for 
iron. 


A  small  illustrated  catalog  has  been 
published  by  the  Buffalo  Forge  Company, 
illustrating  a  variety  of  engines  made  by 
the  company. 
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Reasons  Why 

THE 

McKEE 
BRAKE 

ADJUSTER 

Should  be  Used 
Everywhere, 

1.  Insures  highest  possible  braking 

force,  decreasing  liability  of 
skidding  wheels. 

AAA 

2.  Makes  possible  shortest  stop  in 

emergency. 

AAA 

3.  Gives   uniform    distribution   of 

braking  force. 

AAA 

4.  Assures  engineers  of  efficiency 

of  brakes. 

AAA 

5.  Insures  uniform  release  on  all 

cars. 

AAA 

6.  Increases  safety  by  maintenance 

of  shortest  possible  piston 
travel — thereby  insuring 
reserve  power. 

AAA 

7.  Decreases   cost    of    braking — 

using  less  air. 

AAA 

Specify  only  the  McKee 
Adjuster  and  get  the  best. 

AAA 

Q&C  COMPANY. 

CHICAGO. 
NEW  YORK. 
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DIXON'S 

No.  Ui 

GRAPHITE. 


There  is  probably  just  as 
much  difference  in  graphite  as  in 
men.  There  is  just  as  much 
difference  in  make-up,  and  there 
is  just  as  much  difference  in  use- 
fulness. 

The  Dixon  Company  is  the 
sole  representative  of  the  graphite 
industry  as  a  whole.  We  have 
on  hand  graphites  of  all  kinds 
and  for  all  purposes.  We  are 
therefore  the  only  company  able 
to  choose  and  select  the  proper 
kind  for  the  different  uses. 

Dixon's  No.  635  is  a  specially 
pure  and  refined  graphite,  pul- 
verized to  a  flour-like  fineness, 
and  we  recommend  it  for  air- 
brake lubrication  and  lubricating 
any  part  of  the  engine  where 
Dixon's  regular  pure  flake 
graphite  seems  to  be  too  coarse. 

Dixon's  No.  635  will  readily 
mix  with  oil,  and  settles  very 
slowly. 

It  is  well  worth  the  while  of 
any  engineer  to  try  it. 

A  sample  box  sent  free  of 
charge. 

Joseph  Dixon  Crucible  Co., 
Jersey  City,  N.  J. 
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(irowth  of  the  Passenger  Car. 

Jt  was  iiiit  till  abmil  the  bc-giiining  of 
last  century  tliat  coach  builders  first  be- 
fjan  to  swing  the  coach  bodies  on  straps 
to  soften  the  jolts.  That  practice  was  at 
first  denounced  as  enervating  and  de- 
structive of  British  hardihood. 

The  wheeled  coach  did  not  come  into 
use  without  oppositon.  A  coach  with 
two  or  four  horses  pulling  it  might  makp 
a  fine  display,  but  for  comfort,  said  the 
sensible  daine,  give  me  the  sedan  chair. 
The  sedan  chair  held  its  own  in  some 
(|uarters  up  to  railway  times. 

Two  parallel  bars,  called  tmms,  were 
used  in  primitive  times  to  carry  loads,  the 
motive  power  being  two  men,  one  at  each 
end.  That  was  called  a  hand  barrow. 
With  the  growth  of  luxury  and  laziness, 
certain  people  wished  to  make  themselves 
the  loads.  The  primitive  method,  prob- 
ably, was  to  put  a  board  across,  which 
made  a  seat  for  the  rider.  By  degrees 
it  developed  into  a  covered  box,  called  a 
sedan  chair.  For  many  centuries  that  was 
the  means  by  which  youth  and  beauty  in 
all  parts  of  the  globe  were  transported  to 
balls,  fetes  and  fashionable  outings.  It 
still  holds  its  own  in  Oriental  countries, 
where  it  probably  originated  before  the 
time  when  Egyptians  or  others  thought  of 
putting  a  box  on  wheels  to  make  a  vehicle. 
There  has  been  a  great  deal  of  contro- 
versy about  the  origin  of  the  word  "tram," 
that  has  become  so  much  used  in  connec 
tion  with  the  word  "tramway."  Certain 
Englishmen  claim  that  it  comes  from 
(Jutram,  an  engineer  who  was  intimatelv 
connected  with  the  development  of  early 
British  railroads,  but  the  claim  is  absurd. 
Parallel  rails  were  called  trams  centuries 
before  Outram  was  born,  and  the  name 
probably  originated  from  the  occupation 
of  the  man  who  walked  outside  the  trams 
and  drove  the  horses  pulling  a  plow.  Near- 
ly all  the  languages  in  Europe  have  the 
word  tram,  and  had  it  before  the  name 
of  Outram  was  ever  heard  of. 

In  his  "Inventory"  Burns,  who  lived  be- 
fore Outram's  time,  says: 

"An  auld  wheel  barrow,  mair  for  token, 
Ae  tram,  an  baith  the  legs  are  broken." 

The  tram  played  as  important  a  part  in 
early  railway  rolling  stock  as  it  did  in  giv- 
ing luxurious  people  the  means  of  con- 
serving their  personal  comfort.  When 
someone  discovered  that  by  arranging  H 
double  line  of  iron  rails  wheeled  vehicles 
could  be  run  over  them  with  less  friction- 
al  resistance  than  was  possible  with  the 
irregularities  of  the  best  roads,  the  old- 
fashioned  pair  of  wooden  bars  were  sad- 
dled with  a  strong  bo.x  and  called  a 
wagon.  The  trams  extended  beyond  the 
box  and  made  bumpers. 

When  the  growth  of  railways  arrived 
to  call  for  the  carrying  of  passengers,  the 
pioneer  railway  engineers  in  Great  Brit- 
ain put  hackney  coach  bodies  on  the  trams 
and  formed  the  early  passenger  coach. 

There  was  something  curious  about  this. 
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for  when  the  first  railway  to  permit  pas- 
sengers to  be  carried  in  England  began 
operating  the  passengers  were  accommo- 
dated in  a  vehicle  that  resembled  an  omni- 
bus, with  seats  at  the  side  door  and  at 
the  end.  This  vehicle  was  pulled  by  a 
horse. 

When  it  was  decided  to  pull  passengers 
behind  a  locomotive  engine,  it  was  seen 
that  more  than  one  vehicle  would  be 
needed  to  form  a  load.  The  engineers  of 
the  day  were  in  a  quandary,  for  they  did 
not  see  how  people  could  get  over  the 
bumpers  to  enter  the  end  door,  when 
more  than  one  vehicle  was  on  the  train. 
So  they  settled  the  matter  by  abandoning 
the  omnibus  for  the  hackney  coach  form 
of  car  body,  with  doors  on  the  sides. 

American  ingenuity  hit  upon  the  end 
platform  as  a  means  of  developing  the 
omnibus  form  of  car,  and  all  other  par^s 
of  the  railroad  world  are  now  showing 
practical  regrets  at  having  started  oflF 
wrong. 

All  railways  in  Europe  that  I  am  ac- 
quainted with  started  out  with  four 
classes.  They  tried  to  accommodate  all 
the  class  prejudices  and  to  provide  com- 
partmenfs  for  the  difTerent  castes.  It  was 
very  distasteful  for  a  nobleman  to  sit  be- 
side even  a  monied  plebeian,  and  as  late 
as  1847  the  exclusive  gentry  used  to  have 
their  fatnily  carriages  put  on  a  fiat-car, 
and  rode  there  in  solitary  grandeur.  Sev- 
eral accidents  happened  to  these  carriages. 
such  as  getting  thrown  off  the  train  and 
taking  fire  from  sparks  thrown  by  the  en- 
gine. It  was  found  that  the  practice  caused 
too  much  risk,  so  pride  bowed  before 
safety  and  the  nobility  took  to  riding 
among  other  people. — Angus  Sinclair,  at 
New  York  Railroad  Club. 


Mr.  Clement  F.  Street  has  resigned  the 
position  of  manager  of  the  Railway  and 
Engineering  Review,  of  Chicago,  and  gone 
to  Dayton,  Ohio,  as  manager  of  the  rail- 
way department  of  the  Dayton  Malleable 
Iron  Company.  Mr.  Street  was  formerly 
chief  draftsman  of  the  motive  power  de- 
partment of  the  Chicago.  Milwaukee  & 
St.  Paul  Railway,  and  has  been  connected 
with  the  Review  for  the  past  seven  years, 
one  year  of  which  was  devoted  to  a  trip 
around  the  world  in  the  interest?  of  the 
Field  Columbian  Museum. 


Commenting  on  the  appearance  of  our 
January  number.  Transport  says :  "Look- 
ing through  the  brilliant  pages  of  this 
Phoenix-like  issue,  I  cannot  refrain  froir 
indulging  the  notion  that  one  or  two  othei 
contemporaries  might  benefit  from  the  de- 
struction of  their  offices  bv  fire. 


"Graphite"  is  the  name  of  an  attractive 
little  paper  published  by  the  Joseph  Dixon 
Crucible  Company,  of  Jersey  City.  N.  J., 
and  devoted  principally  to  telling  about 
graphite  products  and  the  people  con- 
nected with  them. 
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Persistence  of  the  Compartment  Car. 

The  foreign  railroad  and  engineering 
journals  abroad  devote  so  much  space  and 
attention  to  illustrating  and  describing 
long  corridor  cars,  which  are  merely 
American  vestibule  cars,  that  a  stranger 
would  imagine  that  truck-carried  long 
cars  were  becoming  as  common  in  Europe 
as  they  are  with  us.  The  man  who  never 
sees  anything  beyond  six  feet  radius  of  his 
own  nose,  on  arriving  at  Liverpool,  is 
ushered  into  a  first-class  salon  car  which 
compares  favorably  with  those  found  in 
our  first-class   trains. 

The  hackney  coach  style  of  car  has  de- 
veloped considerably  since  it  was  first  in- 
troduced, but  the  great  mass  of  the  peo- 
ple in  Europe  travel  in  that  kind  of  car, 
and  prefer  it  to  any  other.  It  is  known 
as  the  compartment  car,  and  is  entered  by 
side  doors,  the  seats  being  secured  across 
the  car.  one  row  of  passengers  sitting 
with  their  face  to  the  engine,  the  other  sit 
backing  up.  To  those  accustomed  to 
European  prejudices,  it  seems  strange  that 
in  Europe  most  of  the  people  prefer  to 
ride  with  their  backs  to  the  engine. 

The  compartment  car  has  many  draw- 
backs, and  to  the  traveled  man  no  merits 
over  our  day  coaches,  unless  it  be  that  by 
tipping  the  guard  a  shilling  or  two  you 
can  obtain  a  whole  compartment  to  lie  in 
during  a  short  journey.  There  is  practi- 
cally no  heating  of  the  cars,  no  lavatory 
accommodation,  and  you  are  liable  to  be 
closed  in  with  very  disagreeable  people, 
who  may  rob  or  murder  you  with  im- 
punity before  help  could  reach  you. 

Whenever  any  particularly  gross  out 
rage  happens  in  a  compartment  car.  there 
is  a  newspaper  ?creech  against  railway 
coinpanies  for  not  providing  corridor  cars, 
but  the  agitation  soon  subsides,  and  things 
go  on  as  they  were. 

To  people  accustomed  to  traveling  in 
this  country,  the  hardest  ordeal,  in  mak- 
ing a  five  or  six  hours'  journey  during 
cold  weather,  in  an  unheated  train,  is  the 
suffering  from  cold.  When  people  are 
accustomed  in  daily  experience  to  en- 
dure low  temperatures,  a  cold  ride  does 
not  .seem  to  inconmiode  them,  but  when 
they  are  in  the  habit  of  living  in  a  com- 
fortable temperature  cold  brings  misery. 
1  have  taken  my  turn  in  snow-bucking 
amidst  Western  blizzards,  and  considered 
that  trying  hardships  were  endured  in 
that  kind  of  work,  but  the  most  miserable 
experience  I  ever  went  through  was  one 
night  in  September  in  passing  through 
the  Austrian  Tyrole.  It  merely  happened 
that  in  the  high  altitudes  a  cold  wave  and 
.snow-storm  struck  the  train,  and  as  T 
had  no  overcoat  or  cold-weather  clothing. 
I  had  to  endure  losing  sensation  in  my 
feet  and  watching  my  nose  get  blue  with 
the  cold. 

The  question  is  constantly  coming  up, 
why  do  railway  companies  in  Europe  per- 
sist in  using  these  inconvenient  compart- 


shown    how    much    more    comfortable    a 
corridor  car  is? 

Conservative  influences  are  all  powerful 
in  European  countries,  but  railroad  man- 
agers there  do  not  stick  to  the  compart- 
ment car  because  they  are  against  change 
The  nature  of  their  business  makes  them 
too  shrewd  for  that.  They  do  not  want 
to  change  because  for  a  given  dead  weight 
a  compartment  car,  supported  by  two  or 
three  pairs  of  wheels,  will  carry  much 
more  paying  weight  in  the  form  of  fare- 
paying  passengers  than  one  of  the  heavy 
liogie-carried  corridor  cars  will  do. 

A  six-compartment  car  weighing  lo 
tons  will  seat  60  passengers.  That  i^ 
about  373  pounds  per  passenger.  A  cor- 
ridor car  50  feet  long,  which  has  part  01 
its  seating  capacity  taken  away  by  the 
aisle,  will  weigh  about  20  tons  and  seat 
about  forty-five  people.  The  weight  per 
passenger  in  this  case  is  about  900  pounds. 
and  may  exceed  that. 

In  early  days  railway  companies  all  over 
Europe  catered  principally  to  first-class 
passengers,  but  they  soon  got  over  that, 
especially  in  the  British  Isles.  First-class 
passenger  fares  are  considerably  higher 
than  they  are  with  us,  and  the  luxurious 
accommodation  provided  greatly  increases 
the  dead  weight  per  passenger.  If  the 
third-class  car,  which  carried  sixty  third- 
class  passengers,  had  been  arranged  in 
first-class  compartments,  it  would  have 
given  accommodation  to  thirty-six  peo- 
ple, and  the  dead  weight  per  passenger 
would  have  been  622  pounds,  as  compared 
with  373  pounds. 


The  huge  consolidation  locomotive  which 
was  built  by  the  Pittsburg  Locomotive 
Works  for  the  Carnegie  roads,  and  whic'i 
we  illustrated  in  our  November  issue,  is 
giving  great  satisfaction  in  service.  The 
company's  yards  were  chronically  blocked 
with  cars  until  this  huge  engine  went  out. 
Three  days'  work  was  sufficient  to  clean 
up  the  yards,  and  the  engine  hauled  such 
a  great  weight  of  cars  that  there  is  no 
more  likelihood  of  blocking  the  yard^. 


We  notice  in  the  Proceedings  uf  a  re- 
cent railroad  club  meeting,  that  some 
members  expressed  themselves  in  favor 
of  safety  coupling  chains  even  for  freight 
cars.  It  might  be  possible  to  make  a 
safety  chain  :  trong  enough  to  withstand 
the  shock  of  the  main  coupler  letting  go. 
but  we  have  never  seen  it  deinonstrated 
We  regard  the  safety  chains  as  useless 
nuisances  for  train  men  to  swear  over. 


The  average  age  of  a  freight  car  is  said 
to  be  about  twelve  or  fifteen  years.  A  coal 
jimmic  may  be  considered  a  freight  car 
with  increased  ree-ponsibilitie--.  The  life 
of  a  jimmie  is  about  as  uncertain  a-;  that 
of  an  ass,  but  half  a  century  may  be  taken 


Locomotive 
Firemen 

who    wish    to    become    engineers    should 
write  for  circulars  describing  our  method 


of 


ment     carriages,     when     they    have    been  as  a  fair  average. 


Instruction  by  Mail 


in  Mathematics,  Mechanics,  Mechanical 
Drawing.  Locomotives,  Dynamos  and 
Motors,  including  thorough  explanation 
and   description   of   the 

AIR  BRAKE. 

Studies  are  carried  on  at  home  anii! 
need  not  interfere  with  the  student's 
work.  Instruction  and  question  papers, 
prepared  especially  for  the  purpose,  are- 
furnished  free.  These  papers  are  writ- 
ten in  simple  language,  as  free  as  pos- 
sible from  technicalities,  and  are  fully 
illustrated.  Each  paper  prepares  the  way 
for  the  next,  and  the  difficulties  to  be 
overcome  ai^e  reduced  still  further  by  the 
personal  aid  of  the  instructors,  who  are 
in  close  touch  with  the  student,  througlt 
the  mails,  during  the  entire  course. 

The  Locomotive  Engineers'  Scholar- 
ship is  a  thorough  course  of  instruction 
in  Arithmetic,  Mensuration,  Mechanics, 
Mechanical  Drawing,  Locomotives,  Dy- 
namos and  Motors. 

>^  n  m 

Instruction  is  also  given  by  mail  in. 
Electrical,  Mechanical  and  Civil  Engi- 
neering, Mechanical  and  Architectural 
Drawing,  Architecture,  Plumbing,  Book- 
keeping,   Shorthand,   English   Branches. 

"A  Course  for  Locomotive  Engineers 
and  Firemen  Only"  is  the  title  of  a 
pamphlet  whicli  will  be  sent  all  who  ask 
for  it  and  mention  Locomotive  E.ncgineer- 

ING. 
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The  International 
Correspondence Schools 

BOX  801,  SCRANTON,  PA. 


February.    iS()o. 
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iThe  Mason 


t- 

ffeducing  ^alve  t 

FOR  STEAM  AND  AIR  t 

Has  features  which  make  it  superior  to  ^ 
all  others  on  the  market. 


I 


IT    IS   THE   STANDARD    ON 

^  90%  ^         t 

of    the  American   Railways. 


Adopted  by  the  (iovernment  Railways  of  L 

France  and  Belt^ium  and  the  Leadinf;        ^ 

English  Railways.  ^ 

.    .    SENT   ON    TRIAL.    .    . 

MANUFAcniKrn  nv 

THE   MASON   REGULATOR    CO..    ^ 
Boston,  Mass     U.  S.  a.  ► 

-^TTTTTTTTTTTTTV  TTTTTTTTT  VT> 
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THE  DRAKE  &  WIERS  CO., 

Cleveland,  Ohio. 

Asphalt  Car  Roofing 


Our  ASPHALT  CAR  ROOFING  is  now  in  use  on 

65.000  Cars  ^""^  ^"^  ''*'°*'  ""^ '"' 

of  15  years'  use  without 

a  failure.     It  is  the  ONLY  GENUINE  ASPHALT 
CAR  ROOFING  IN  THE  MARKET. 

3-PLY  PLASTIC  OAR   ROOFING. 

THE  BEST  IN  THE  MARKET. 

Ashton 
Pop  Valves 

and 

Gages. 

BEST  TO  SPECIFY. 

Always  reliable  and  efficient 

The  Ashton  Valve  Company, 

271  Franklin  St.,  Boston,  Mass. 

A  NEW  TOOLfc'Xss 

tor  nice  and  rapid 
lettering  on  tracings,  as  a  slide  rule  is  for  rapid 
calculation.    Send  25c  for  sample. 

L.  L.  LEISHER, 

351  VERMONT  ST.,  BUFFALO,  N.  Y. 

The  Cypress  Lumber  Co., 

APALACHICOLA,    FLA. 

Cypress  Lumber 
Cypress  Shingles 
Cypress  Tanks. 

RAILROAD  WATER  TANKS  A  SPECIALTY. 
Write  for  Prices. 


Portable  Boiler  Tester. 

ll  IS  generally  necessary  to  run  a  lixo- 
niotive  on  a  certain  track  in  tlie  round- 
liouse,  or  at  least  very  near  to  it,  in  nrder 
to  have  the  boiler  washed  and  tested.  In 
the  Northern  Central  (now  a  division  ol 
the  Pennsylvania  system)  roundhouse  at 
Elinira,  they  reverse  the  operation  and 
carry  the  tester  to  the  locomotive.  They 
have  a  ste.ini  line  running  to  nearly  every 
stall,  with  a  drop  pipe  between  the  tracks, 
to  which  the  Kue  "Little  Giant"  boiler 
tester  is  coupled  as  shown.  This  is 
mounted  on  a  truck  and  carried  to  any 
desired  track  to  be  used. 

The  idea  is  a  good  one,  but  there  arc 
objections.  When  steam  is  carried  any 
great  distance,  it  is  sure  to  condense,  even 
lliough  covered  by  insulation,  as  in  this 
case,  and  wet  steam  isn't  a  good  thing  for 
any  injector,  but  is  particularly  bad  for  a 
special    instrument   such   as    is   necessary 


PORTABLE   BOILER    TESTER. 

tor  this  work.  In  this  particular  case  the 
pipe  is  a  little  small  also;  but  the  scheme 
is  a  good  one,  and  with  better  provisions 
for  dry  steam  and  plenty  of  it,  there  will 
be  little  difficulty  in  carrying  out  the  idea. 


An  Erie  engineer,  Mr.  Arthur  O'Hara, 
has  invented  a  car  brake  that  exerts  its 
retarding  effect  through  friction  of  the 
brake  shoes  on  top,  or  top  and  sides  of 
rcil.  through  a  system  of  levers  carried 
on  the  truck  frame. 


We  are  frequently  moved  to  exclaim 
"What  is  fame?"  when  the  name  of  some 
celebrated  man  is  misspelled.  All  the 
world  has  heard  of  James  Watt,  the  famous 
improver  of  the  steam  engine.  One  of 
nur  contemporaries  recently  published  an 
item  saying  that  a  certain  professor  of  en- 
gineering had  delivered  a  lecture  on  James 
Watts. 


The  CrumHsh  Forge  Company  inform 
us  that  the  demand  for  the  Crumlish 
forges  has  increased  so  that  they  have 
been  obliged  to  seek  larger  quarters,  and 
have  removed  to  iS  and  20  Elk  street. 
Bulifalo,   X.  V. 


Church  streets,  ground  floor,  where  they 
will  have  offices  and  salesroom  com 
bincd,  carrying  in  New  York  a  consider- 
able stock  of  machinery  and  tools  of  their 
own  manufacture.  One  advantage  of  the 
new  location  is  that  the  offices  are  diag- 
onally across  the  street  from  Locomotive- 

I'^.Vf.lNEERlNn. 


A  discussion  is  going  on  in  British  en- 
gineering papers  about  the  economy  of 
heating  feed  water  by  live  steam.  It  looks 
to  us  that  the  opponents  of  the  practice 
have  the  best  of  the  argument. 


The  Q  &  C  Company  will  remove  from 
their  present  offices  in  New  York,  at  100 
Broadwav,   to  the  corner  of  Libertv  and 


Early  Methods  of  Traveling. 

The  following  are  cuttings  from  a  paper 
lately  read  before  the  New  York  Railroad 
Club  by  Angus  Sinclair: 

In  the  childhood  of  the  world  people 
were  satisfied  to  walk,  but  they  soon  got 
over  that  healthful  practice.  History  tells 
us  not  when  mankind  first  began  to  make 
animals  carry  them,  but  it  was  a  long  time 
ago.  Riding  on  the  back  of  an  ox.  or  an 
ass,  or  a  horse  came  to  be  regarded  as 
easier  than  walking,  but  the  world  was 
not  very  old  when  new  inventions  of  loco- 
motion were  resorted  to. 

Those  who  have  seen  certain  carvings 
taken  from  buildings  which  were  erected 
in  the  dawn  of  history  will  have  noticed 
that  as  far  back  as  human  records  go  war 
chariots  were  used  in  triumphant  proces- 
sions. But  it  was  not  for  war  alone  that 
wheeled  vehicles  were  used  in  those  early 
days.  We  read  that  Jacob  and  his  family 
were  transported  to  the  land  of  their  adop- 
tion in  wheeled  wagons,  and  that  on 
Joseph  was  conferred  the  honor  of  riding 
in  Pharoah's  .second  chariot. 

It  was  a  long  juiup  from  the  time  of 
Jacob  to  that  of  Julius  Ciesar.  but  there 
seems  to  have  been  little  progress  made  in 
carriage  building  through  these  long  ages. 
The  Romans,  with  all  their  push  and  prog- 
ress, did  little  or  nothing  for  the  wheeled 
vehicle,  except  to  make  it  a  little  larger  and 
perhaps  stronger.  It  was  still  made  wholly 
of  wood  with  w'heels  turning  with  the  a.xles, 
and  had  a  strong  resemblance  to  the  rural 
wagon  to  be  seen  in  Mexico  to-day. 

The  Romans  were  better  on  roadways 
than  on  rolling  stock.  They  left  Europe 
netted  with  splendid  roads  that  afterward* 
seemed  to  stimulate  succeeding  genera- 
tions to  improve  the  vehicles  to  travel  over 
them.  Between  Csesar  and  Charlemagne 
were  "00  years  of  nearly  chaos,  yet  car- 
riage construction  had  made  decided  ad- 
vances. 

Carrying  war  supplies  and  men  was  no 
doubt  the  principal  object  in  improving 
the  carriages  in  middle  ages. 

War  ideas  have  helped  to  push  ahead 
the  mechanic  arts.  Iron  molding  was  de- 
veloped in  the  casting  of  cannon,  and 
blacksmithing  in  forging  mail  and  armor. 
It  is.  then,  not  surprising  that  it  helped  to 
improve  the  wheeled  vehicle. 

The  Crusaders,  who  were  thrown  much 


io8 

on  their  own  resources  to  transport  im- 
mense stores  and  supplies  over  vast  dis- 
tances, effected  radical  improvements  on 
wagons,  and  it  was  among  them  that  the 
stationary  axle  was  first  employed. 

When  Europe  began  to  settle  into  or- 
ganized states  and  the  cataclysm  that  fol- 
lowed the  breaking  up  of  the  Roman  Em- 
pire was  hampered  within  the  bounds  of 
law  and  order,  property  accumulated  rap- 
idly and  luxurious  tastes  were  developed 
and  called  for  ostentation  and  display. 

About  the  time  America  was  discovered 
the  rich  idlers  of  Europe  were  making  the 
riding  in  coaches  the  fashion. 

It  must  have  called  for  considerable  en- 
durance to  follow  the  path  of  pleasure  by 
riding  in  a  springless  coach,  but  the  fash- 
ion held  out.  Less  than  lOO  years  after 
the  death  of  Columbus  38.000  florins  were 
paid  for  the  carriage  of  a  Spanish  princess 
on  the  occasion  of  her  wedding  ride  in 
Colorado. 

Great  Britain  was  slow  in  patronizing 
the  coach.  Very  few  were  in  use  until 
Queen  Elizabeth's  time.  English  people 
were  very  fond  of  horseback  riding  and 
walking,  and  did  not  take  kindly  to  be 
cooped  up  in  a  bumping  coach. 

As  roads  improved  and  necessities  for 
public  traveling  developed,  the  coach 
gained  in  favor  and  English-made  coaches 
soon  excelled  anything  on  wheels. 


LOCOMOTIVE    ENGINEERING 

must  be  held  down  to  let  the  engine  out. 
This  seems  like  a  very  neat  device,  and 
the  cost  of  getting  an  engine  out  of  the 
pit,  together  with  the  delay  it  occasions, 
would  equip  any  roundhouse  with  these 
switches. 

This  may  not  be  an  entirely  new  scheme, 
but  the  general  absence  of  the  device 
shows  that  it  is  either  not  known  or  not 
appreciated. 


February,   1899. 


To  know  of  a  going  railroad  with 

.  ^^  , a   large    volume   of    stocks    and 

bonds  needing  Iniancing.  managing  and  manipulalion. 
B.  C.  DAVIS,  Attorney, 

iSlj  Remsen  Siveel,   Brooklyn,  N.Y. 


WANTED. 


The  Chicago,  Burlington  &  Quincy  pas- 
senger department  have  issued  a  little 
illustrated  pamphlet,  giving  particulars  of 
the  mail  trains  on  the  new  fast  schedule 
run  between  Chicago  and  Council  Bluffs. 
Those  who  wish  to  keep  a  permanent 
record  of  this  fast  run  will  find  the  little 
pamphlet  convenient.  There  is  an  illus- 
tration given  of  the  train  running  at  a 
rate  of  eighty  miles  an  hour. 


The  Norton... 

BEARING      J  Awlv 

w-ith  hook  tur  ground  lift. 
Best     wrecking    and     Hndge 
Jack  in  the  world. 

ORDER  PAIR  FOR  TRIAL 

A.O.NORTON, 

Manufacturer, 

167  Oliver  Street 

BOSTON,    .     -     -    MASS. 

AND 

Coatkook,  P.  Q.,  Canada. 


Roundhouse  Safety  Switch. 

Nearly  every  roundhouse  has  had  its 
experience  with  locomotives  which  started 
out  of  the  house  either  on  their  own  hook 
or     beyond     control     of     the     engineer. 


The  Star  Brass  Manufacturing  Com- 
pany, 108  East  Dedham  street,  Boston, 
are  sending  out  a  calendar  which  speaks 
for  itself.  Its  figures  are  large  and  bold, 
and  can  be  seen  clear  across  an  office— no 
guess  work  as  to  the  date  when  this  is 
on  your  wall.  It  shows  the  various  ar- 
ticles manufactured  by  them,  and  remmds 
you  constantly  of  the  merits  of  their 
goods. 

"Pencilings"  is  a  very  handsomely  illus- 
trated pamphlet  recently  issued  by  the 
Joseph  Dixon  Crucible  Co.,  of  Jersey  City. 
N.  J.  It  deals  principally  with  pencils, 
but  has  a  number  of  very  pretty  pictures 
which  some  kind  of  pencil  has  been  used 
in  producing.  It  is  highly  artistic  ana 
well  worth  sending  for. 


Brotherhood 
Overalls  and  Coats 

Are  the  kind  you  want, 
because  they  are  well 
made,  of  good  material  and 
have  special  good  points. 
The  coats  have  a  pocket 
that  prevents  your  watch 
doing  any  tumbling  out — 
saves  watchmaker's  bills. 
If  your  dealer  don't  keep 
them,  send  direct;  we  pre- 
pay charges  in  such  cases. 


We  have  received  a  mass  of  letters  from 
the  Buffalo  Forge  Company,  Buffalo. 
N.  Y.,  from  users  of  that  company's 
goods,' all  of  which  speak  very  highly  of 
the  action  and  workmanship  of  the  articles 
they  use. 


Samples  of   Material   and 
Tape,  Free. 


SAFETY    ROUNDHOUSE    SWITCH. 

Whether  the  cause  was  a  leaky  throttle  or 
something  else,  the  result  was  the  same, 
and  an  engine  in  the  turn-table  pit  is 
something  to  be  remembered — especially 
by  those  who  are  waiting  to  be  turned 
and  others  equally  interested. 

To  prevent  this  little  diversion,  Mr. 
James  Lonergan,  roundhouse  foreman  of 
the  Delaware,  Lackawanna  &  Western 
road  in  Elmira,  N.  Y.,  designed  and  put 
into  use  the  switch  shown  in  the  accom- 
panying engraving. 

It  is  simply  a  derailing  switch  which  is 
always  held  open  by  the  spring  shown 
between  the  tracks,  except  when  held  in 
place,  by  the  fireman  or  somebody  else 
holding  the  lever  (shown  on  the  next 
track)  down  while  the  engine  passes  over 
it.    This  cannot  be  locked  in  position,  and 


Several  years  of  experience  with  articles 
made  from  nickel  steel  has  shown  that  it 
expands  and  contracts  under  changes  of 
temperature  very  much  less  than  ordinary 
steel. 


H,  S.  PETERS, 

DOVER,  N.  J. 


The  New  York  offices  of  the  Baldwin 
Locomotive  Works  and  the  Standard 
Steel  Works  have  been  removed  to  Room 
1,511,  Empire  Building,  71  Broadway. 


jVlark  your  Tools  with  a  Steel  Stamp. 


^^^--^  V  .  K.SP^;-'^*^?^*^^^ 
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Send  for  Price-llat  No.  8. 


Seventeen  undergraduates  and  sixty- 
one  postgraduates  of  the  Massachusetts 
Institute  of  Technology,  as  far  as  known, 
have  taken  part  in  the  war. 


A  regular  automotor  car  service  has 
been  established  in  France  between  Mont- 
medy  and  Stenay,  a  distance  of  12  miles. 


Our  new 

BOOK  OF  BOOKS 

is  now  ready. 

Better   send   for   one   so   as  to   know   what 
book  to  order. 


UconiotiveEn$ineerin$ 

A  Practical  Journal  of  Railway  Motive  Power  and  Rolling  Stock 


Vol.  XII 


Types  of  Russian  Locomotives. 

THE   I.UCOMOTIVES   UK   TllK   ST.    I'ETEHSIiriWi    & 
WARSAW    RAILWAY. 

This  tandem  compound  passenger  en- 
gine of  the  St.  Petersburg  &  Warsaw 
Railway  has  only  been  lately  turned  out 
of  the  Poutilovsky  Locomotive  &  Machine 
Works,  near  St.  Petersburg.  This  loco- 
motive, as  one  can  perceive  by  the  photo- 
graph (No.  l),  is  one  of  the  latest  master- 
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riu'  total  weight  of  the  train,  with  engine 
and  tender  complete,  was  343.1  tons,  and 
245.5  tons  without  engine  and  tender.  The 
trial  took  place  between  St.  Petersburg 
and  Pskov,  a  distance  of  256.1  vcrsts 
(170.7  miles),  and  the  average  speed  was 
72.82  versts  (48.54  miles)  an  hour,  102.86 
versts  (68.57  miles)  an  hour  being  the 
highest  speed  attained. 

Before  this  locomotive  came  in.  the  fast 


No.  3 

steamer's  whistle,  which  was  to  be  used 
in  the  open  country,  and  the  other  of  soft 
tone,  for  use  in  stations.  This  type  of 
compound  engines  was  quite  a  novelty  on 
the  St.  Petersburg  &  Warsaw  Railway. 
The  driving  wheels  were  much  larger  than 
in  the  former  ones,  and  these  engines 
were  intended  for  fast  service  only. 

An   older   type   of   Russian    locomotive 
still     doing    excellent   work    on    the    St. 
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pieces  of  Russian  engineering,  the  .Assist- 
ant Minister  of  Ways  and  Communica- 
tions, Mr.  Petroff,  having  himself  taken 
part  in  its  designing.  We  may  venture  to 
say  that  this  engine  is  destined  to  become 
a  standard  type  on  the  Russian  State 
railways,  as  sixty-seven  locomotives  have 
been  ordered  from  the  Poutilovsky  Loco- 
motive &  Machine  Works,  of  which  thirty 
are  intended  to  reinforce  the  rolling  stock 
of  the  St.  Petersburg  &  Warsaw  Railway. 
The  results  of  the  trials  were  verj'  satis- 
factory. The  train  consisted  of  nine  cars, 
eight  of  which  were  of  the  bogie  system. 


passenger  service  was  performed  by  a  type 
of  compound  locomotive  built  by  the  Kolo- 
mensky  Locomotive  &  Jtlachine  Works, 
near  Moscow.  This  type  was  brought 
out  in  1891.  The  locomotive  proved 
satisfactory  in  all  respects,  but  as 
some  of  them  were  sent  to  the  Great 
Siberian  Railway,  the  company  or- 
dered the  type  as  represented  in  Fig.  i. 
The  engines  were  fitted  with  Wenger's 
automatic  brake  (now  changed  for  the 
Westinghouse  brake),  steam  sanding  ap- 
paratus, speed  indicator  and  two  whistles, 
one    of     very    loud    tone,     resembling    a 


Petersburg  &  Warsaw  Railway,  for  slow 
and  local  passenger  service,  is  represented 
in  Fig.  3.  They  were  built  in  1871  by  the 
.Alexandrovsky  Locomotive  &  Machine 
Works,  near  St.  Petersburg.  But  as  they 
could  not  draw  the  fast  trains  of  the  con- 
tinental service,  they  were  replaced  by  the 
Kolomenskv-  t>-pe  of  engines. 

A  still  older  type,  but  not  of  Russian 
workmanship,  exists  on  the  St.  Petersburg 
&  Warsaw  Railway,  which  is  in  very 
good  condition,  and  is  represented  in  Fig. 
4.  These  engines  were  built  bj'  the  A. 
Borsie  Locomotive  &  Machine  Works,  in 
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Berlin,  and  were  turned  out  in  1863.  In 
1893  they  were  fitted  with  the  Westing- 
house  brake  gear,  which  is  now  supplied 
on  all  the  company's  passenger  engines. 
The  tenders  are  all  the  six-wheeled  type. 
The  fuel  of  all  these  locomotives  consists 
of  wood,  in  which  Russia  is  very  rich  in 
these  provinces.  In  the  Polish  provinces 
the  fuel  is  coal,  and  the  funnels  are  there- 
fore like  the  Kolomensky  &  Poutilovsky 
type.  Nicholas  Smirnoff. 

5"/.  Petersburg.  Russia. 


Tribulations  of  a  Roundhouse  Foreman. 

BY    ROBERT    H.    ROGERS. 

'I  have  often  extricated  myself  out  of 
many  difficulties  by  my  knowledge  of 
mathematics  and  big  words,"  said  the 
man  of  railroad  reminiscences,  recently, 
"and  it  may  be  that  I  have  studied  human 
nature  a  bit.  I  have  bluffed  my  way 
through  some  seventeen  or  eighteen  dif- 
ferent occupations  and  have  made  a  suc- 
cess  of   them   all    after   a    fashion.     The 


PASSENGER    LOCOMOTIVE,    ST.    PETERSBURG    &    WARSAW    RAILWAY. 


American  Cars  in  Egypt. 

The  Westinghouse  Electric  &  Manufac- 
turing Company  are  equipping  a  trolley 
line  to  Cairo,  Egypt,  with  fourteen  cars  of 
the  regular  type.  After  the  natives  become 
accustomed  to  the  newfangled  drome- 
daries, the  line  will  be  extended  to  the 
pyramids,  and  later  to  Alexandria. 

The  Schoen  Pressed  Steel  Company  is 
also  to  send  400  steel  cars  to  the  Soudan 
Railway.  Surely  trade  follows  the  flag 
of  civilization,  regardless  of  the  country 
it  represents. 


A  new  book  of  rules  took  effect  in  the 
operating  department  of  the  eastern  dis- 
trict of  the  New  York,  New  Haven  & 
Hartford  on  January  I  ft.  Some  of  the 
divisions  had  been  using  green  signals  for 
safety  and  some  white.  The  new  rules 
prescribe  red  for  "stop,"  yellow  for  "pro- 
ceed with  caution,"  and  green  for  "pro- 
ceed." Signals  are  being  changed  to  con- 
form to  this.  The  rules  as  to  train  rights 
on  single  track  have  also  been  made 
uniform  on  all  divisions.  Now  "at  points 
shown  on  timetable  for  meeting  of  trains 
running  in  opposite  directions,  trains  will 
wait  indefinitely  for  opposing  trains  of 
the  same  or  superior  class."  That  is 
rather  an  odd  rule  and  is  likely  to  cause 
delays,  but  it  is  likely  to  prevent  col- 
lisions. 


hardest  thing  I  ever  did,  though,  was  to 
bluff  through  the  job  of  a  roundhouse 
foreman. 

"You  don't  know  much  about  the  duties 
of  that  position,  do  you?  Well,  you  are 
just  as  well  off.  I  had  my  hands  more 
than  full  at  the  time,  but  now  that  it  is 
all  over  I  can  look  back  to  a  time  when 
I  had  more  sport  than  at  any  other  time 
in  my  career. 

"I  was  a  lucky  man  on  the  K.  C.  &  B. 
system  from  the  start.  When  I  went 
there  to  serve  my  time  as  an  apprentice 
machinist  I  had  an  auspicious  start.  My 
second  cousin  was  president  of  the  road, 
and  my  family  knew  directors  and  stock- 
holders innumerable.  I  believe  that  they 
would  have  fixed  up  a  scheme  to  make  me 
a  machinist  in  a  year,  had  I  not  insisted 
otherwise.  I  was  fly  enough  to  know  that 
if  I  did  not  serve  my  full  time  I  would 
be  the  subject  of  more  or  less  caustic  re- 
marks from  my  subordinates  during  my 
later  years  with  the  company.  I  was 
slated  for  great  things  after  I  was  free, 
and  I  was  determined  to  go  through  that 
long  period  the  same  as  any  other  ap- 
prentice did.  Of  course,  I  didn't  care 
how  fast  they  promoted  me  after  that. 

"They  were  a  tough  old  four  years, 
however,  and  vastly  different  from  what 
I  had  pictured.  I  thought  that  a  ma- 
chinist's work  consisted  in  wearing  clean 
overalls     and    a    white     cap    and     posing 


gracefully  over  the  tail  stock  of  a   lathe 
while  a  big  cut  peeled  off. 

"As  I  said  I  found  it  all  different,  very 
different.  I  was  unfortunate  enough  to 
be  sent  to  a  roundhouse  to  serve  my  time, 
and  had  it  not  been  for  the  glowing 
future  held  out  to  me  by  my  friends,  1 
believe  that  the  first  day  would  have  let 
me  out.  A  roundhouse  is  certainly  a 
disenchanter  to  a  novice.  Both  in  winter 
and  in  summer  it  is  equally  bad.  In  the 
latter  the  thermometer  climbs  up  to 
somewhere  around  140  or  thereabouts, 
while  you  are  lying  over  the  high  boiler 
of  a  hog  with  the  lagging  all  burnt  from 
under  the  jacket,  trying  to  pack  one  of 
those  new  style  throttles,  and  with  the 
•skin  peeling  off  your  fingers  from  contact 
with  that  labyrinth  of  red  hot  lubricator 
pipes  which  it  is  seemingly  impossible  to 
avoid.  Also  in  the  front  end  taking  out 
steam  pipes;  it  is  better  imagined  than 
described.  As  for  the  winter  season,  the 
least  said  about  it  the  better.  The  coldest 
object  in  the  world  this  side  of  Ivigtut, 
Greenland,  is  a  cold  locomotive  being  re- 
paired on  a  roundhouse  track  in  winter. 
The  hot  ones  just  in  from  the  road  are 
little  better.  I  have  chipped  at  least  five 
inches  of  ice  off  pedestal  brace  bolts  be- 
■  fore  I  could  get  at  them  to  tighten 
them  up. 

"When  I  went  to  work  the  men  in  the 
shop  didn't  seem  to  take  much  stock  in 
me  because  I  was  of  rather  a  better  class, 
and  they  doubtless  thought  that  I  was  a 
snob.  I  was  so  green  that  I  didn't  even 
know  how  to  dress  myself  for  the  job 
that  I  had  undertaken,  and  well  remember 
that  I  came  to  work  in  a  box  chinchilla 
coat  and  patent  leather  shoes.  This  was 
on  my  first  day,  and  I  think  that  the 
effect  produced  by'  that  costume  lasted 
throughout  my  apprenticeship. 

"There  was  an  engine  on  the  drop  pit 
at  that  time,  put  in  for  back  boxes.  A 
drop  pit  is  not  ordinarily  as  clean  as  the 
boudoir  of  Mrs.  Eustace  Fitzherbert,  but 
I  think  without  exception  that  we  had 
the  worst  on  the  system.  The  said  pit 
was  not  a  hydraulic  pit  by  any  means, 
but  one  of  those  primitive  affairs  with  a 
screw  jack  thread  in  each  corner,  worked 
by  a  brake  wheel  taken  from  the  top  of 
a  gondola  or  flat  car.  Of  course  I  was 
assigned  to  the  drop  pit  gang,  and  also 
to  a  wheel  to  pull.  It  is  also  safe  to  say 
that  I  will  never  forget  it.  There  are 
tricks  in  all  trades,  and  those  other  men 
had  the  art  finely  developed  of  running 
their  three  wheels  down  in  unison,  leav- 
ing me  to  lower  all  the  weight  with  my 
wheel,  assisted  by  a  pinch  bar  as  big  as 
myself,  between  the  spokes. 

"We  had  an  engine  on  that  pit  every 
day.  and  that  crowd  had  lots  of  fun  with 
me.  Of  course  every  engine  which  we 
went  to  work  on  in  the  mornings  had  to 
be  finished.  Every  machinist  knows 
what  that  means.  Before  we  left  there 
that  night  it  had  to  be  ready  for  the  road. 
I  guess  in  the  five  months  that  I  worked 
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on  the  drop  pit  I  went  after  all  the  im- 
possible tools  ever  conceived  of.  I  have 
hunted  half-round  squares  innumerable, 
smooth  files  and  left-hand  monkey 
wrenches  without  end,  but  I  eventually 
lived  it  down.  The  master  mechanic  had 
received  his  instructions  to  give  me  all 
the  show  possible,  and  in  the  third  year 
of  my  time  I  found  myself  working  as  :i 
machinist  with  a  helper.  Of  course  they 
picked  the  work  for  me  as  well  as  they 
were  able;  but  that  didn't  suit  me;  I 
wanted  to  do  everything.  I  learned  to  set 
valves,  and  insisted  that  I  should  set 
them.  The  consequence  was  that  the  road 
was  strewed  with  wrecks  and  old  iron 
from  busted  straps  and  eccentrics,  and 
the  best  of  the  rolling  stock  was  going 
over  the  system  with  exhausts  like  a 
three-legged  dog.  I  no  doubt  learned 
how  to  set  valves,  but  I  had  my  own 
original  ideas  about  the  matter,  and  that 
is  what  spoiled  it.  I  was  great  on  experi- 
ments, and,  in  that  particular  line  a  de- 
parture from  an  old-established  standard 
don't  go.  It  was  a  lucky  day  for  the  com- 
pany when  I  was  free  and  decided  to 
leave  the  shop. 

"Following  out  the  schedule  laid  out  for 
me  by  my  friends  that  I  should  learn  all 
the  branches  before  taking  hold  of  the 
big  job  they  had  selected  for  me.  it  was 
absolutely  necessary  that  I  should  fire  for 
a  time  on  the  road. 

"This  was  another  experience.  I  had 
never  had  a  shovel  in  my  hands  when  I 
was  put  out  one  cold  winter  night  on  a 
hog  with  fifty  hoppers  in  tow,  over  a 
division  where  it  was  up  hill  both  ways, 
and  so  crooked  that  you  couldn't  use 
straight  air.  Of  course  I  was  out  learn- 
ing and  the  regular  fireman  was  along. 
I  fired  part  of  the  way,  a  very  incon- 
siderable part,  however.  It  didn't  make 
much  difference,  as  the  engineer  had  re- 
ceived his  orders  to  turn  me  in  on  our 
return.  I  think  that  my  firing  on  that 
trip  consisted  in  raking  out  the  ashpan 
.when  we  stopped  and  pulling  around  the 
penstock  to  take  water.  I  also  remember 
that  I  dug  down  some  coal  from  the  back 
of  the  tank  as  soon  as  the  pile  had  crawled 
that  far  from  the  fireman.  When  I  did 
attempt  to  fire  I  think  that  I  succeeded 
in  hitting  the  ring  around  the  hole  seven- 
teen times  out  of  twenty.  All  things  have 
an  end,  however,  and  the  trip  finally 
wound  up.  The  master  mechanic  asked 
me  if  I  could  fire  by  myself.  I  told  him 
that  I  could  bust  the  'dome.'  He  then 
asked  Pat  Collins,  the  engineer,  and  he 
told  him  that  I  might  make  out. 

"So  when  the  '1220'  was  called  again  I 
wrestled  her  myself.  That  was  a  peach 
trip.  We  were  twenty-eight  hours  getting 
over  a  seventy-five  mile  division,  and 
stalled  eleven  times.  One  time  the  steam 
was  down  so  low  that  there  wasn't 
enough  to  ring  the  bell,  and,  as  far  as 
the  temperature  of  the  water  in  the  boiler 
compared  with  shaving  water,  it  wasn't  in 
it  for  a  minute.    I  believe  it  was  his  faul'. 


though,  that  we  failed  the  first  time.  I 
mean  the  engineer.  We  were  going  up 
a  hill  about  nine  miles  long,  the  first  by 
the  way  of  the  run,  all  the  others  we 
doubled.  She  had  a  firebox  twelve  feet 
long,  and,  with  the  bar  in  the  corner  and 
the  throttle  in  the  last  notch  of  the  rack, 
the  draught  was  rather  strong.  I  had  all 
the  hair  burnt  off  the  backs  of  my  hands, 
and  it  seemed  that  every  shovelful  that 
I  would  ladle  into  her  I  would  receive  it 
the  next  moment  down  the  back  of  my 
neck.  If  I  hadn't  held  on  to  the  scoop  '. 
believe  it  would  have  been  jerked  out  of 
my  hands  against  the  front  flue-head  in  a 
jiflfy.  Well,  we  had  about  150  pounds  on 
when   we   butted   against   the   elevation    I 


the  long  rake,  again  complicating  matters. 
Oh,  that  was  a  great  trip.  The  head 
brakcman  fired  the  remaining  thirty  miles, 
and  I  laid  off  at  the  other  end,  returning 
home  in  a  parlor  car. 

"I  think  that  I  slept  for  a  week  after 
reaching  home.  When  I  reported  for 
work  I  was  informed  that  I  was  to  go  to 
Holesburg  as  roundhouse  foreman.  Then 
the  fun  commenced  in  earnest.  Of  all  the 
tough  places  I  have  ever  come  in  contact 
with,  Holesburg  was  the  most  adamantine. 
It  was  the  terminus  of  two  divisions, 
with  the  trainmaster's  office  a  stone's 
throw  from  the  shop;  so  if  you  know 
anything  at  all  about  the  road  you  can 
imagine   what   this   means   to  a   foreman. 
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have  mentioned.  Pat  dropped  his  seat 
and  came  to  the  back  door  of  the  cab  to 
encourage  me : 

"  'Bale  it  into  her,'  he  said.  "You  can't 
get  too  much  in.' 

"He  didn't  know  me.  however.  I  was  a 
big  strong  buck  in  those  days  for  a  col- 
legian, and  I  accordingly  redoubled  my 
efforts.  The  consequence  was  that  I  did 
get  too  much  in.  Presently  the  needle 
commenced  to  go  back  like  an  alarm  clock 
running  down.  I  gazed  at  it  absolutelv 
appalled,  not  knowing  where  it  would  end. 
It  finally  rested  at  70  pounds,  and  natur- 
ally the  old  mill  stopped.  The  interior  of 
the  firebox  presented  a  curious  spectacle. 
All  the  fire  was  sloping  from  the  door  up 
to  the  tube  sheet,  leaving  only  about  half 
the  flues  uncovered.  In  other  words  I 
had  'balled'  her,  or  'blocked'  her,  what- 
ever you  choose  to  call  it,  but  it  was  amply 
sufficient.  We  were  standing  still  about 
fifty  minutes,  I  think,  as  the  sequel  to 
this  incident.  After  dropping  the  grate 
and  building  up  a  new  fire,  that  is,  Pat 
did,  we  got  under  way  again.  About 
three  miles  further  up  the  slope  I  ac- 
cidentally  knocked    down   the    arch    w;th 


He  was  in  the  roundhouse  all  the  time, 
and  would  ask  for  the  engines  before  they 
were  landed  on  the  ashpit. 

"There  were  available  about  thirty  en- 
gines for  the  freight  service,  and  at  least 
forty  trains.  Sometimes  they  would  want 
nine  sections  on  a  run,  and  about  the  ex- 
tent of  the  work  which  could  be  done  was 
to  pack  a  driving  box  cellar.  The  worst 
of  all,  however,  was  the  scarcity  of  ma- 
terial. The  company  was  economizing  at 
that  time,  and  hadn't  bought  any  material 
for  six  months.  It  used  to  be  laughable 
to  me  to  walk  around  the  shop  and  see 
the  men  trying  to  file  brasses  with  files 
so  smooth  that  they  would  have  to  sand 
their  shoes  to  keep  from  falling  on  their 
faces  when  they  pushed  them.  There 
were  no  headlamp  chimneys,  and  it  was  a 
common  spectacle  to  see  engines  going 
out  on  the  road  at  night  with  a  handlarap 
stuck  up  in  the  headlight  box.  Towards 
the  last  it  got  so  bad  that  I  had  to  com- 
mence to  run  the  rakes  and  shovels  first 
in  first  out. 

"M}'  greatest  trouble  up  there  was  with 
one  engineer  who  made  my  life  a  misery. 
Generallv  there  is  one  individual  of  this 
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clan  who  is  a  crank  and  ihe  ham-  of  ihc  un- 
lucky foreman  on  whose  division  he  hap- 
pens to  be.  In  my  case  his  particular  hobby 
was  on  his  valves.  They  were  never  right. 
It  was  'valves  set'  and  'valves  examined' 
on  every  work  slip  he  would  make  out. 
Sometimes  tney  weren't  'square,'  some- 
times there  was  "an  odd  beat'  somewhere, 
but  invariably  the  engine  'wouldn't  run 
down  a  hill.'  and  if  'two  snails  were  put  in 
a  field  with  her.  one  would  get  away.' 
This  is  the  kind  of  stuff  which  he  rubbed 
in  on  me.  I  had  every  man  who  knew 
how  to  hold  a  tram  go  over  his  valves. 
and  I  was  assured  that  they  were  all  riglit 
and  that  the  alleged  defect  was  only 
fancy  on  his  part. 


diem   myself  and   I   will   adjust   them  by 
mathematics.' 

"I  could  see  that  this  statement  had 
him  because  he  looked  much  more  respect- 
ful. He  left,  and  bright  and  early  the 
next  morning  1  went  around  to  the  '846' 
with  a  tram,  the  gang  and  the  whole  lay- 
out. As  I  expected,  I  found  after  going 
over  the  whole  business  that  she  was 
all  right.  The  hooks  were  evenly  divided, 
the  lead  was  exact  at  all  ends  and  she  cut 
ofif  within  an  eighth  of  an  inch  all  around. 
Immediately  after  this  examination,  in 
ivhich  not  a  nut  was  slacked  off,  I  took  a 
piece  of  chalk  and  ornamented  both  steam 
chests  and  each  side  of  the  smokebox 
with  all  the  old  algebraic  formulas  learned 
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"But  it  didn't  do  any  good.  He  would 
lose  time  on  purpose  to  queer  me,  and 
daily  I  was  besieged  with  such  queries  as 
these  from  the  superintendent:  'Please  ex- 
plain,' and  'Can  you  tel!  us  why?'  'Engine 
846  must  be  put  in  condition,'  and  so  on 
ad  infinitum. 

"I  was  nearly  distracted  between  the 
correspondence  and  the  constant  kicking 
of  the  old  duft'er.  I  believe  I  lost  twenty 
pounds  of  weight  before  I  found  a  way  to 
extricate  myself  from  this  dilemma  which 
was  threatening  my  job.  I  found  out  by 
accident  that  this  chap  was  a  great  re- 
specter of  things  which  he  didn't  under- 
stand, and  I  finally  sawed  him  off  by  a 
very  neat  bluff  game,  such  as  I  have  told 
you  before,  that  I  have  frequently  used 
to   advantage. 

"One  day  he  came  in  off  his  run  and 
incidentally  reported  that  he  wanted  his 
valves  set.  I  pulled  myself  together  and 
said: 

■'  'Well,  Hen,  everybody  around  the 
place  has  been  fooling  with  your  valves, 
and  because  they  have  set  them  by  tbe  old 
plan  they  have  missed  it.  To-iuorrow  be- 
fore you  go  out  I  am  going  to  run  over 


in  college  which  I  could  possibly  cudgel 
from  the  innermost  recesses  of  my  brain. 

"This  work  had  just  been  completed 
when  my  tormenter  appeared.  It  would 
make  a  mule  laugh  to  see  the  reverential 
awe  in  which  he  gazed  at  the  formidable 
array  of  x  plus  y  over  s.  sandwiched  in 
with  astronomical  formula  and  the  signs 
of  the  zodiac. 

"  'My  God,'  he  finally  gasped,  'was  she 
out  that  bad.' 

"  'Out  that  bad,'  I  replied.  'I  don't  see 
how  you  got  over  the  road  at  all.' 

"  'And  what  did  you  change  in  her.' 

"  'Come  around  on  this  side,'  and  I  led 
him  to  the  left  where  there  was  even  a 
more  startling  opium  dream  delineated. 

"He  sized  the  collection  up  like  one 
thoroughly  familiar  with  the  subject,  and 
as  he  climbed  u])  on  her  to  unlock  the 
boxes  he  said : 

"  'I  think  that  she  will  be  all  right  now.' 

"Well,  would  you  believe  that  he  went 
out  on  that  run,  the  longest  and  hardest 
on  the  road  and  actually  made  up  eleven 
minutes  on  a  belated  schedule.  When  he 
came  in  no  words  now  can  do  justice  to 
his   profusion    of   metaphor   in    trying   to 


describe  how  very  much  better  the  old 
'846'  had  become.  Where  before  she 
wouldn't  'run  down  a  well.'  now  he  could 
hardly  keep  her  from  running  from  under 
him,  and  so  on.  And  all  this  without  a 
tap  being  struck,  except  the  x  y  z. 

"I  solved  many  of  my  difficulties  this 
way,  but  of  course  I  couldn't  do  them  all ; 
but  in  line  with  the  old  policy,  you  know, 
I  was  promoted  as  soon  as  it  got  too  hot 
for  me." 


Manly  Way  of  Advising  Firemen. 

In  a  circular  letter  sent  to  all  the  fire- 
men on  the  Denver  &  Rio  Grande  along 
with  a  copy  of  Locomotive  Engineering 
for  December,  describing  the  method  of 
firing  followed  on  the  Burlington,  Cedar 
Rapids  &  Northern,  Mr.  C.  H.  Quereau, 
master  mechanic,  says: 

"I  know,  from  personal  experience  and 
observation,  that  the  method  of  firing  as 
described  in  this  article  is  practical,  and 
will  give  the  results  stated.  I  ask  you  to 
read  the  article"  carefully  and  put  it  into 
practice. 

"I  do  not  expect  you  to  change  your 
present  method  of  firing  all  at  once,  but 
hope  that  gradually  you  will  work  into 
the  system  on  which  the  article  is  based. 
If  you  do  not  succeed  the  first  month,  or 
even  the  second,  if  you  will  keep  on  try- 
ing, I  am  certain  you  will  be  pleased  with 
the  results.  After  you  have  experimented 
for  six  weeks  or  two  months,  I  would  be 
glad  to  have  you  call  and  tell  me  your  ex- 
perience, or  write  to  me." 


Business  does  not  seem  to  be  in  a  very 
satisfactory  condition  in  Chili,  so  far  as 
wage-workers  are  concerned.  One  of  our 
subscribers  in  that  country  writes  us : 
"Last  June  the  Government  called  in  all 
the  gold  and  silver  currency,  which  was 
i8-pence  dollars,  and  issued  fifty  millions 
of  paper  money,  which  has  fallen  to  12 
p,;nce  to  the  dollar.  This  has  made  a  big 
reduction  in  our  wages,  for  everything  has 
risen  in  price  from  30  to  50  per  cent. 
Wages  here  for  passenger  engineers  are 
$5.50,  freight  men  $5.27  per  day,  and  the 
different  branches  of  shops  by  mechanics 
from  $3  to  $5  per  day.  You  will  see  from 
this  that  when  the  money  is  converted  into 
United  States  gold  dollars,  that  it  takes  a 
good  deal  to  pay  for  a  year's  subscription 
to  Locomotive  Engineering." 


There  once  was  a  locomotive  engineer 
who  had  a  peculiar  way  of  testing  the 
tendencies  of  new  firemen.  He  wouL! 
tell  the  firemen  to  fill  the  oil  cans  and 
then  watch  how  the  work  was  done.  If 
the  fireman  filled  the  cans  in  a  careful 
manner,  watching  to  see  that  no  oil  was 
spilt,  he  was  judged  as  a  promising  man 
for  advancement ;  if  he  permitted  the  oil 
to  run  over  and  make  a  mess,  he  was 
judged  fit  only  for  some  other  occupa- 
tion and  was  treated  accordingly.  Young 
candidates  for  advancement  in  the  cab 
would  find  this  a  hint  worthy  of  attention. 
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Roundhouse  Chat — About  Oil  Records. 

IIV     U.     t.     MAKKS. 

I  s'pose  every  roundhouse  lias  its  char- 
acters, queer  ones  too — and  our  old  shanty 
isn't  destitute  in  this  respect. 

There's  Jim  Johnson,  a  young  engineer 
who  is  doing  good  work,  but  who  is  one 
of  these  fellers  that  would  swear  anything 
was  good  if  it  was  only  new.  One  of 
these  red  stack  men,  if  he  thought  it  was 
a  new  red  or  a  new  stack,  either  one. 

Tom  Timmins  is  ju.st  the  opposite.  He's 
always  croakin'  for  the  "good  old  days" 
when  he  used  to  work  nights  and  Sun- 
days on  repairing  his  engine  and  get  $70 
a  month  for  it;  he's  drawing  over  a  hun- 
dred now.  If  you  have  any  old  scheme 
you  want  to  try.  just  get  it  put  on  Tom's 
engine,  tell  him  its  old.  and  it  goes  if 
Tom  has  to  inish  it. 

Then  there's  Uncle  Billy  Baker — in  the 
oil  room  now.  Billy  is.  Eyes  went  back 
on  him  and  he  couldn't  sec  signals  good, 
so  they  gave  him  an  easy  job  for  life. 
Uncle  Billy  began  railroading  in  1856  and 
has  been  at  it  ever  since.  More  than  thai, 
he  hasn't  forgotten  all  he  saw  day  before 
yesterday,  as  most  men  do.  Fact  is.  Uncle 
Billy  Baker  has  the  best  memory  of  any 
man  I  ever  met.  He  can  tell  you  the  day 
and  hour  when  such  a  thing  happened, 
and  knows  more  about  the  peculiarities  of 
the  engines  on  this  road  than  the  men 
who  run  'em  every  day.  Once  in  awhile 
Uncle  Billy  calls  some  of  the  men  down 
when  they  begin  splurging  about  what 
they're  doing,  and  ho  and  Jim  Johnson 
often  scrap  over  something  or  other — and 
Jim  is  usually  wrong. 

We  used  to  think  Uncle  Billy  was  draw- 
ing on  his  imagination  considerably  in 
going  into  details  of  old  engines,  but  I 
looked  up  a  few  cases  and  found  he  was 
right.  Now  I've  come  to  think  Uncle 
Billy  is  about  as  near  infallible  as  they 
make  when  it  comes  to  memory. 

Jim  Johnson  got  the  oil-saving  fever  the 
other  day,  and  was  telling  us  all  in  the 
roundhouse  how  he  had  made  forty-five 
miles  to  a  pint  of  oil  with  his  engine  on 
freight.  He's  running  a  ten-wheeler  that 
is  just  out  of  the  shop  and  in  good  con- 
dition. 

"S'pose  you  don't  believe  that,  Tim- 
mins," he  said,  "or  else  you  used  to  do  a 
darn  sight  better  before  the  war?" 

"Now,  Jimmie,  can't  say  as  I  did.  We 
•didn't  have  no  fool  notions  about  oil 
when  railroading  t(.'as  railroading,  back  in 
the  sixties.  Darn  me  if  I  don't  believe 
you  burn  more  coal  running  an  engine  shy 
on  oil  than  all  the  oil  costs,  let  alone  what 
you  save.  If  you  save  coal  and  oil  too. 
that's  different,  but  the  combination  don'f 
go,  generally.  And  repairs,  well  ask  any 
repair  man  where  they've  had  a  fit  of 
savin'  oil.  If  I  had  my  way  I'd  put  a 
barrel  of  oil  on  every  tender  with  a  sign 
'Use  all  you  want.'  What  do  you  think. 
Uncle  Billy?" 

"Well,    Timmins,    I    don't    quite    agree 


with  you,  no  more  do  I  with  Jolinson 
when  he  thinks  he's  doing  so  smart  with 
the  No.  119.  She's  just  out  of  the  siiO|) 
and  orter  do  well.  I  believe  there's  lots  of 
oil  wasted,  mostly  by  being  run  on  the 
ground  'stead  of  in  the  oil  holes,  and 
some  kind  of  a  can  like  Skccvers  told 
about  in  I^icomotive  E.mgineering  some 
time  ago  will  probably  save  a  heap  of  oil 
in  a  year.  I  don't  believe  in  wastin'  oil, 
but  I  do  believe  in  usin'  plenty.  But — ," 
and  here  the  old  man  drew  out  a  blue- 
print from  his  pocket,  "when  you  talk 
about  oil,  here's  a  little  interesting  stuff  1 
ran  afoul  of  up  in  Scranton  last  fall,  and 
got  the  draftsman  to  pull  me  a  print.  You 
know   I   used   to   run   there  and    I   was   in- 


report  and  has  Watts  Cooke's  name  at 
the  bottom,  and  we  wasn't  trying  10  save 
oil    specially   neither." 

I  don't  know  whether  Jim  John.son 
really  believes  those  reports  are  correct  or 
not,  but  it's  evident  ihcy  arc,  and  it 
makes  quite  a  mark  for  our  boys  to  work 
to.  I  don't  think  the  old  fellows  knew 
it  all,  hut  we  do  find  some  pretty  good 
performances  and  ideas  among  the  old 
records  and  drawings,  and  Uncle  Billy 
seems  to  be  loaded  for  bear  on  most 
points. 


Uneven  Wear  of  Pistons. 

Mr.    Symington's    letter   on    "Wear   of 
Cylinders."   on   page   74.   February   issue. 
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terested  in  the  engines.  It's  a  monthly 
report  for  December,  1861,  showing  cost 
of  repairs  and  a  lot  of  other  things,  but 
just  let's  take  oil. 

"Now  here's  the  'William  E  Dodge,' 
one  of  the  Danforth  &  Cooke  engines, 
18  by  24,  39  ton  800  weight.  lo-wheel 
coal  burner.  Marv  Tiffany  ran  her  then — 
59  miles  and  a  fraction  per  pint  of  oil. 
Then  there's  the  "Moses  Taylor.'  50^i 
miles :  'Mehoopany.'  58  miles,  neaih' : 
'Pennsylvania.'  53  miles,  and  'C.  R. 
Roberts,'  53' S  miles — all  practically  the 
same  work  and  engines  'bout  alike,  only 
the  'Roberts'  burned  wood.  The  'Mo- 
nockanock'  was  a  Rogers,  but  same  as 
others,  585-2  miles.  Among  the  passenger 
engines  were  the  'Col.  Scranton.'  17  by  22 
inch  engine,  with  66-inch  wheel.  60  miles 
and  over,  and  the  "Aquanshicola."  17-54  by 
22.    ten-wheeler,    wood   burner.    77   miles. 

"There's  a  lot  more  given,  some  lower 
for  various  reasons,  such  as  shifting  and 
other  things,  but  the  average  for  the 
whole  batch  for  the  month  is  over  46  miles 
per   pint   of   oil. 

"This  isn't  any  fairy  story.  Jim.  jest  got 
up  to  down  you.  for  you  see  it's  a  regular 


speaks  of  the  wear  being  in  diflferent  parts 
of  the  opposite  cylinders  of  the  same  en- 
gine, and  gives  three  reasons  for  this  pe- 
culiar action  which  are  very  good. 

There  is  another  point  connected  with 
this  matter  of  which  he  does  not  speak 
The  writer  has  seen  a  good  many  sets  of 
cast-iron  snap  rings  worn  so  thin  where 
they  rubbed  against  the  top  of  the  cylin- 
der, that  they  were  taken  out  as  no  longer 
safe  to  run.  while  at  the  bottom  the  tool 
marks  had  hardly  worn  off  from  them. . 
The  opening  in  these  rings  was  at  the  bot- 
tom, so  that  the  "buir'  or  riding  ring 
made  the  joint  steam  tight. 

As  these  rings  were  free  to  move  up 
and  down  in  the  piston  head,  improper 
lining  of  the  guides,  or  any  lost  motion 
there  allowing  the  piston  to  move  up  and 
down,  could  not  affect  the  wear  of  the 
rings,  which  we  could  reasonably  expect 
to  be 'greatest  at  the  bottom. 

The  weight  of  the  rings  would  naturally 
tend  to  hold  them  on  the  bottom  of  the 
cylinder  all  the  time ;  and  the  stiffness 
with  which  they  set  out.  to  w-hich  should 
be  added  the  pressure  of  the  steam  getting 
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in  behind  them,  would  be  even  all  around 
the  bore  of  the  cylinder. 

Now,  the  question  comes  up,  Why 
should  these  packing  rings  wear  faster  on 
top  than  at  the  bottom  of  cylinder  ? 

It  may  be  that  the  question  of  oil  lubri- 
cation cuts  some  figure. 

At  the  top  of  the  cylinder  next  to  the 
live  steam  in  the  steam  chest,  it  would  be 
hotter  than  on  the  sides  and  bottom.  Thi^ 
would  leave  the  top  dry;  the  bottom  and 
sides  would  be  moist  and  in  a  measure 
lubricated  with  condensed  water.  In  the 
case  of  insufficient  lubrication  with  oil  at 
this  point,  the  dry  surfaces  would  wear 
faster  than  the  moist  ones,  and  the  pack- 
ing rings  would  show  it. 

How  do  the  practical  men  who  have  to 
■meet  these  questions  look  at  this? 


as  fast  as  it  can  come  in  from  the  boiler; 
this  keeps  the  pressure  about  uniform  in 
the  cup.  In  addition  to  this  equalization  of 
(fressure  with  the  boiler,  there  is  something 
else  needed.  The  opening  through  the 
choke  plug  must  be  so  small  that  when  the 
steam  is  shut  off  from  the  steam  chest 
while  the  engine  is  running,  and  a  partial 
vacuum  is  formed  in  the  steam  chest  and 
oil  pipes  by  the  action  of  the  piston,  the 
amount  of  steam  passing  out  of  the  cup 
from  the  boiler  pressure  into  the  partial 
vacuum  will  not  be  enough  to  change  the 
rate  of  feed  of  the  drops  of  oil.  These 
chokes  vary  in  size  in  the  different  makes 
of  lubricators ;  most  of  them  are  about 
3-64  inch.  Possibly  the  choke  plug  open- 
ings in  your  cup  are  too  large,  or  the  steam 
pipe  from  boiler  to  cup  may  be  too  small. 
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Plain  Talks  to  the  Boys. 

BY  C.  B.   CONGER. 
SIGHT-FEED    LUBRICATORS. 

So  you  would  like  to  hear  about  the 
troubles  with  sight-feed  lubricators,  in- 
stead of  talking  about  firing  coal,  as  we 
arranged  at  last  meeting?  Well,  all  right, 
we  want  to  talk  about  the  subject  that  will 
interest  you  most.  What  particular  part 
of  the  lubricator  do  you  want  explained? 

Why  does  the  cup  feed  so  much  faster 
when  the  engine  is  shut  off  than  when 
working  steam? 

In  answer  to  that  question,  in  the  first 
place,  if  the  cup  is  to  feed  regularly  at  all 
times,  the  steam  pressure  inside  the  cup 
must  be  regular ;  that  is,  the  pressure  must 
not  vary  suddenly.  When  the  engine  is 
working  steam,  the  pressure  inside  the  cup 
in  each  part  of  it  is  the  same  as  in  the 
boiler,  and  the  pressure  in  the  oil  pipes  is 
the  same  as  in  the  steam  chest.  Where  the 
oil  and  steam  pass  out  of  the  cup  into  the 
oil  pipes,  the  opening  is  contracted  by  a 
nozzle  or  choke  plug,  so  that  the  steam 
cannot  get  out  of  the  cup  into  the  oil  pipes 


A  large  supply  pipe  from  the  boiler  to  the 
top  of  the  cup  is  absolutely  necessary  for 
regularity  of  feed.  If  you  wish  to  prove 
this,  close  the  steam  valve  between  the 
boiler  and  top  of  cup,  so  that  very  little 
steam  passes  into  the  cup,  and  observe  its 
action.  You  will  see  that  when  the  throttle 
is  opened  the  cup  will  stop  feeding  for  an 
instant;  when  the  throttle  is  closed  it  will 
feed  very  fast  for  an  instant  without  re- 
gard to  the  size  of  the  chokes.  If  the  steam 
is  taken  from  a  turret  which  has  injector 
and  other  steam  supply  pipes  coupled  to  it, 
so  that  boiler  pressure  cannot  be  main- 
tained in  the  turret,  your  cup  will  not  feed 
regularly.  Look  at  all  these  points  men- 
tioned and  you  will  likely  find  the  cause  of 
your  trouble. 

What  is  this  we  hear  about  a  cup  not 
feeding  into  the  steam  chest  when  the 
throttle  is  open  wide  and  the  lever  cut  back 
close  to  the  center? 

Well,  there  is  a  good  deal  to  it. 

Some  years  ago  it  was  thought  that  idea 
was  not  backed  up  with  facts ;  but  nowa- 
days it  is  believed  as  gospel.     This  change 


of  opinion  was  brought  about  by  putting 
a  gage  glass  in  the  oil  pipe  at  the  top  of 
the  steam  chest  and  observing  the  action 
of  the  current  of  oil,  steam  and  water 
passing  through  it,  when  the  engine  was 
shut  off  and  drifting ;  and  the  other  con- 
dition, when  working  steam  with  wide- 
open  throttle.  Of  course  when  running 
shut  off  the  oil,  steam  and  condensed  water 
going  out  of  the  cup  could  be  seen  pass- 
ing through  this  gage  glass  towards  the 
steam  chest.  But  the  instant  the  throttle 
was  opened  and  pressure  rose  in  the  steam 
chest,  the  opening  from  steam  chest  being 
full  size  of  oil  pipe  and  the  one  from  the 
cup  being  only  the  size  of  choke  plug,  the 
oil  pipe  would  fill  up  from  the  steam-chest 
end,  driving  the  oil  and  water  flowing 
down  through  the  pipe  back  towards  the 
cup  generally  within  a  few  inches  of  it. 
The  gage  glass  in  the  oil  pipe  would  fill  up 
with  clear  water  from  the  steam  chest. 
This  water  could  not  then  run  out  of  bot- 
tom end  of  oil  pipe  against  the  pressure 
in  the  chest  any  faster  than  its  place  was 
supplied  at  the  top  end  of  the  oil  pipe 
through  the  choke  plugs.  By  actual  test 
it  sometimes  took  forty-five  minutes  for 
the  oil  to  show  passing  through  the  gage 
glass,  especially  when  full  pressure  was 
maintained  in  the  steam  chest  with  a  wide- 
open   throttle. 

How  can  this  be  remedied?  you  ask. 

Well,  there  have  been  several  remedies 
devised  that  we  will  speak  of.  In  the  first 
place,  if  a  sufficient  supply  of  steam  can 
be  allowed  to  pass  into  the  top  end  of  oil 
pipe,  so  as  to  allow  a  free  current  down 
through  it  at  all  times,  the  oil  will  pass 
down  to  the  chest  as  fast  as  it  comes  out 
of  the  cup. 

Now,  enlarging  the  chokes  would  do 
this,  but  that  would  interfere  with  the 
regularity  of  the  action  of  the  cup.  It 
might  be  feeding  all  right  at  one  time,  and 
shortly  after  feed  so  fast  that  it  would  be 
nearly  empty  when  noticed.  In  these  later 
days,  when  so  much  account  is  taken  of 
valve  oil,  that  would  not  do  at  all. 

The  plan  of  putting  the  choke  plug  in 
the  steam-chest  end  of  the  oil  pipe  has 
been  tried.  An  objection  to  this  was  the 
fact  that  if  this  choke  got  stopped  up, 
there  would  be  no  way  of  getting  oil 
through  this  pipe  to  the  valves,  and  very 
likely  the  first  notice  that  it  was  stopped 
up  would  be  a  cut  valve. 

There  is  a  method  of  placing  this  choke 
at  the  steam-chest  end  and  making  it  vari- 
able, so  that  it  is  open  large  when  engine 
is  working  .steam,  so  oil  will  pass  down 
freely;  and  closed  up  small  when  shut  off, 
so  feed  will  not  be  too  fa.st.  This  is  said 
to  work  very  well.  Where  the  choke  plug 
is  placed  at  the  steam-chest  end.  of  course 
boiler  pressure  is  in  oil  pipes  steadily  the 
same  as  in  the  cup. 

Another  plan  tried  was  to  admit  an  ad- 
ditional supply  of  steam  from  the  boiler 
into  the  oil  pipe  near  the  cup  when  the 
engine  was  working  steam,  and  shut  off 
this  supply  of  steam  when  the  engine  was 


March,   1899. 


LOCOMOTIVE    ENGINEERING 


H5 


shut  off.  Of  course  this  device  had  to  be 
automatic,  for  men  on  the  engine  have 
other  duties  to  perform.  When  this  auto- 
matic valve  does  not  close  at  the  same 
time  throttle  is  closed,  it  will  admit  steam 
to  chest,  so  engine  is  likely  to  move — in 
fact,  it  is  the  same  as  a  leaky  throttle. 

Then  there  is  another  remedy  for  the 
trouble  which  is  to  connect  another  pipe 
to  the  oil  pipe  at  top  end;  this  second  pipe 
to  be  supplied  from  the  dry-pipe  pressure, 
which  would  allow  a  good  circulation 
down  the  oil  pipe  and  in  through  the  sec- 
ond pipe.  This  method  works  well,  as  it 
aims  to  equalize  the  pressures  at  each  end 
of  the  oil  pipe  from  the  top  end  instead  of 
from  the  bottom  end. 

"Is  this  difficulty  of  getting  the  oil  to  the 
steam  chest  steadily  any  more  with  a 
boiler  pressure  of  200  pounds  than  with  a 
lower  pressure?"  you  say.  That  is  hard  to 
prove.  Engines  carrying  very  high  pres- 
sures are  harder  to  lubricate  than  those 
with  lower  pressure  for  various  reasons. 
The  friction  under  high  pressure  may  be 
more,  while  the  higher  temperature  tends 
to  vaporize  the  oil  before  it  has  done  good 
service. 

With  any  sight- feed  cup  working  under 
the  usual  conditions,  when  the  engme  is 
shut  off.  all  the  oil  and  water  in  the  pipe 
goes  down  into  the  steam  chest,  so  that 
every  time  the  engine  is  shut  off,  the 
valves  get  what  oil  the  cup  is  feeding. 
Also,  if  the  pressure  is  very  much  lower 
in  the  steam  chest  than  it  is  in  the  cup, 
the  oil  will  pass  down  the  oil  pipe.  This 
is  because  there  is  a  greater  flow  through 
the  chokes  when  the  pressure  is  very  much 
greater  in  the  cup  than  in  the  oil  pipes,  so 
that  if  the  engine  is  running  under  check, 
the  oil  goes  down  all  right. 

If  the  engine  slips  when  working  hard 
on  a  grade,  and  you  shut  her  off  long 
enough  to  let  the  oil  pipe  empty  itself,  she 
will  get  oil  at  that  time. 

You  will  see  from  this  talk  that  if  the 
chokes  are  too  large,  the  cup  will  not  feed 
regularly;  too  fast  when  engine  is  run- 
ning shut  off,  and  the  chokes  may  admit 
steam  enough  to  start  the  engine  after  she 
has  been  stopped.  This  is  dangerous.  On 
the  other  hand,  the  small  chokes  keep  the 
oil  from  passing  down  the  oil  pipe  after  it 
has  left  the  cup  on  its  way  to  the  steam 
chest.  It  feeds  up  through  the  glasses  all 
right  and  into  the  top  end  of  the  oil  pipe. 
but  does  not  go  down  to  the  valve  when 
engine  is  working  with  a  wide-open 
throttle  and  short  cut-off. 

Now  has  this  been  made  plain  to  you? 
If  not,  please  keep  right  on  asking  ques- 
tions when  you  want  to  find  out  about 
these  matters.  LocoMOxn^  Engineering 
expects  to  help  you. 


vcloped.  By  that  remark  we  do  not  mean 
to  imply  that  the  machine  shown  was  not 
a  successful  steam  engine,  for  it  was;  but 
it  was  an  extremely  crude  engine  to  use 
for  the  conversion  of  heat  into  mechanical 
work. 

Twenty-two  hundred  years  ago  the 
center  of  scientific  research  and  learning 
was  Alexandria,  in  Egypt,  then  under 
Roman  control.  There  is  reason  to  be- 
lieve that  the  philosophers  of  that  city  had 
made  some  advance  in  using  the  pressure 
of  steam  for  various  purposes.  But  they 
did  not  discover  the  means  of  harnessing 
that  wonderful  power  to  perform  useful 
operations.  They  appear  to  have  been 
familiar  with  the  principal   elements  that 


They  had  discovered  that  by  filling  a 
vessel  with  steam  and  then  condensing  it 
a  vacuum  was  formed  which  would 
suck  up  water  a  distance  of  about  24  feet. 
Then  pressure  direct  from  the  boiler  was 
applied  to  the  vessel  containing  the  raised 
water  and  by  this  means  it  was  lifted  to 
another  level.  It  was  a  very  crude  ar- 
rangement, but  it  was  superior  to  horse 
power  for  the  drainage  of  deep  mines. 

Engineers  familiar  with  heat  prob- 
lems will  understand  that  the  waste  of 
heat  in  these  operations  was  enormous. 
Experimenters  had  tried  putting  a  piston 
in  a  cylinder  to  receive  the  steam  pressure, 
but  they  did  not  seem  capable  of  devising 
working  connections  for  the  piston.     The 
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The  Father  of  the  Steam  Engine. 

The  queer  looking  apparatus  shown  in 
the  annexed  engraving  has  little  resemb- 
lance to  the  modern  steam  engine,  yet  it 
possessed  all  the  leading  elements  from 
which  a  successful  steam  engine  was  de- 


afterwards  were  employed  to  make  a  com- 
mercially successful  steam  engine,  but  they 
never  understood  the  combination  that  put 
the  elements  into  working  order. 

From  the  time  this  era  began  until 
within  three  centuries  ago  there  were  very 
few  scientific  men.  and  the  few  that  existed 
had  other  things  to  attend  to  that  seemed 
of  more  importance  than  working  out  a 
new  motive  power.  But  as  war  became 
less  and  less  the  principal  avocation  of 
mankind,  leading  minds  began  to  devote 
their  attention  to  put  the  forces  of  nature 
to  the  service  of  mankind.  During  the 
seventeenth  century  various  savants  were 
speculating  on  the  possibilities  of  utilizing 
the  force  of  steam  for  industrial  purposes, 
and  about  the  end  of  that  century  various 
crude  attempts  were  made  to  employ 
steam  for  raising  the  water  out  of  mines. 

Nearly  all  the  experimenters  of  that 
time  were,  however,  on  the  wrong  track. 


genius  to  perform  this  stupendous  ad- 
vance was  found  in  Thomas  Newcomen.  a 
mechanic  of  Dartmouth.  England,  who 
designed  many  engines  of  the  kind  illus- 
trated. He  built  an  engine  with  a  cylinder 
and  piston,  and  connected  the  movement 
of  the  latter  by  means  of  a  walking  beam, 
with  a  pump  that  drew  the  water  out  from 
the  mine.  It  was  a  very  crude  affair,  but 
it  was  superior  to  anything  previously 
tried  for  pumping  purposes,  and  had  w^ide- 
spread  application  in  the  British  Isles  be- 
fore Watt  improved  it  by  applying  a 
separate  condenser.  In  the  Newcomen 
engine  a  jet  of  water  was  injected  into 
the  cylinder  to  condense  the  steam  which 
created  a  vacuum,  and  the  atmosphere 
pressing  upon  the  top  of  the  piston  pushed 
it  down  and  completed  the  stroke.  At 
first  the  weight  attached  to  the  pump- 
rod  was  sufficient  to  counterbalance  the 
piston    and    send  it  to   the    top  of    the 
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cylinder.  In  later  engines  steam  was  used 
for  that  purpose. 

There  are  many  men  still  living  who 
remember  seeing  Newcomen  engines  at 
work,  and  it  is  probable  that  some  of  them 
are  still  pumping  water  in  remote  places 
where  coal  is  cheap. 

We  are  indebted  to  .Mr.  Harris  Tabor. 
of  the  Tabor  Manufacturing  Company,  for 
the  photograph  from  which  this  interest- 
ing old  relic  was  made.  He  picked  it  up 
in  Manchester.  England,  during  a  recent 
visit  to  that  citv. 


Highway  Crossing  Signals. 

A  general  superintendciu  tells  a  story 
of  one  of  the  stockholders  who  accom- 
panied    him    on   an   inspection     trip,   and 


"two  long,  followed  by  two  short  blasts 
of  the  whistle  is  the  signal  for  approach- 
ing road  crossings  at  grades,"  and  it  is 
further  provided  that  "the  engine  bell 
must  be  rung  before  an  engine  is  moved," 
and  that  "the  engine  bell  must  be  rung  for 
a  (|uartcr  of  a  mile  before  reaching  every 
public  road  crossing  at  grade  and  until 
it  is  passed :  and  the  whistle  nuist  be 
sounded  at  all  whistling  points." 

Now,  we  would  understand  from  these 
rules  that  it  is  an  important  matter;  yet 
there  are  many  roads  that  do  not  assist  in 
having  it  complied  with,  by  locating 
wliistle  posts  as  reminders  to  the  en- 
gineer. There  is  no  doubt  that  they  aid 
in  the  matter,  for  when  these  whistling 
posts  come  into  the  range  of  an  engineer's 
vision,   it   gets  to  be  a   habit   for  him   to 
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asked  what  the  posts  set  up  along  the  road 
and  marked  with  the  letters  W  and  R 
were  used  for.  He  was  informed  that 
they  were  to  call  the  attention  of  the  en- 
gine men,  so  that  the  whistle  would  be 
sounded  and  the  bell  rung  wdien  coming 
to  highway  crossings. 

This  did  not  appear  to  make  the  matter 
any  clearer,  for  his  next  remark  was  that 
W  was  all  right  for  (w)ring.  but  he 
could  not  see  how  they  would  get  R  in 
for  whistle. 

While  the  question  of  orthography  may 
not  have  very  much  to  do  with  this  sub- 
ject, yet  it  sometimes  seems  that  the  mat- 
ter of  signals  for  highway  crossings  is 
as  confusing  in  its  real  significance  as  the 
posts  were  to  our  stockholder  friend. 

In  a  fair  proportion  of  these  United 
States  it  is  required  by  law  that  certain 
distinct  signals  be  given  from  a  locomo- 
tive when  approaching  "highway  road 
crossings  at  grade,"  and  if  within 
the  limits  of  cities,  the  sounding  of  the 
whistle  is  prohibited,  but  ringing  the  bell 
is  made  compulsory.  A  great  many  rail- 
roads have  a  claitsc  in  their  rules  requir- 
ing the  engine  bell  to  be  rung  steadily 
while  the  engine  is  in  motion. 

The   standard   train   rules   provide   that 


reach  for  the  whistle  handle  and  give  :i 
signal,  sometimes  according  to  the  code ; 
at  other  times  the  sounds  instead  of  being 
.separate  and  distinct  are  run  all  together. 

There  is  not  enough  attention  paid  to 
the  fact  that  the  signal  should  be  given  ac- 
cording to  the  law  and  rule  if  it  is  a  law- 
ful notice  to  anyone  about  to  occupy  or 
cross  the  track,  that  a  locomotive  is  close 
upon  them.  It  is  not  enough  that  a 
noise  be  made  to  attract  the  attention  of 
the  passer-by.  The  signal  should  be  given 
so  that  it  will  be  a  legal  notice.  It  should 
also  be  given  so  clear  and  distinct  tliat  it 
cannot  be  taken  for  a  "break  in  two"  sig 
nal  or  any  of  the  other  ones  in  the  code. 

But  it  is  witli  the  bell  that  the  greatest 
deviation  from  correct  practice  comes  in. 
Some  of  them  are  located  back  so  close  to 
the  cab  that  the  sound  of  the  bell  drowns 
all  other  signals  given  by  the  voice,  so 
that  when  the  engine  is  moving  through 
crowded  yards  the  bell  is  held  still  so 
that  signals  can  be  heard  across  the  cab. 
A  bell  so  located  is  rung  very  little,  and 
its  use  as  a  signal  is  limited.  An  engine 
bell  looks  nicer  back  ne.xt  the  cab  where 
the  steatn  dome  is  ahead,  but  as  it  is  in- 
tended to  give  signals  and  not  for  looks, 
it   should  be   where   it   will   do   the   w'ork 


best — next  the  stack.  On  the  wide  fire- 
boxes of  the  Wooten  type,  the  bell  comes 
behind  the  engineer's  cab.  There  does 
not  seem  to  be  any  other  convenient  place 
to  locate  it;  but  does  it  serve  a  good  pur- 
pose of  warning  persons  on  highway 
crossings?  To  do  that  it  should  be  so 
located  that  the  sound  will  go  ahead  of 
the  moving  train. 

The  question  of  good  bell  ringers,  of 
which  there  are  plenty  in  the  market, 
applied  to  each  bell  and  kept  in  order,  is  a  . 
pertinent  one,  for  the  fireman  has  very 
little  time  to  ring  the  bell  if  he  attends  to 
his  other  duties  properly. 

In  case  of  a  person  or  team  being  struck 
on  a  highway  crossing  it  is  the  custom 
of  the  litigants  on  one  side  to  prove  that 
the  signals  were  given,  and  on  the  other 
to  deny  it.  If  whistling  posts  are  put  up 
wherever  needed,  and  good  bell  ringers 
attached  to  bells  located  so  that  they  can 
be  heard  ahead  of  the  train,  it  will  help 
to  change  an  uncertainty  to  a  certainty 
that  proper  signals  were  given,  and  warn 
passers-by  that  it  is  dangerous  to  cross, 
thereby  saving  life  as  well  as  discouraging 
litigation. 


Six=Coupled  Double-Ended   Locomo- 
tives for  New   Zealand. 

A  group  of  locomotives  of  this  type 
was  recently  ordered  from  the  Baldwin 
Locomotive  Works  for  the  Government 
railways  of  New  Zealand.  That  is  a 
highly  popular  kind  of  locomotive  for  our 
friends  in  the  Australian  colonies,  and 
they  no  doubt  do  very  good  work  in  haul- 
ing trains  short  distances  at  speeds  that 
do  not  call  for  excessive  piston  speed. 
With  the  frame  tank  they  have  great  help 
in  making  the  adhesion  satisfactory,  and 
the  simplicity  of  the  mechanism  makes 
the  engines  easy  to  keep  in  good  working 
order. 


We  have  been  favored  with  two  of  the 
lettering  charts  being  made  for  drafts- 
men by  L.  L.  Leisher,  351  Vermont  street, 
Buffalo,  N.  Y.  They  consist  of  Bristol 
board  ruled  with  both  heavy  and  light 
lines,  and  so  spaced  that  any  size  letter, 
from  one-sixteenth  of  an  inch  to  an  inch 
and  a  half  in  bight,  can  be  obtained. 
These  are  placed  under  a  tracing  in  any 
desired  position,  and  the  rulings  form  an 
accurate  guide  for  lettering,  both  in  bight 
and  width.  There  are  two  charts,  one  for 
vertical  and  the  other  for  italic  lettering. 
They  should  be  very  useful  to  any  drafts- 
man who  has  much  lettering  to  do. 


The  peculiar  condition  of  snow  shovelers 
getting  more  money  than  engineers  and 
firemen  is  said  to  have  existed  in  several 
of  the  large  cities  in  the  recent  "bliz."  The 
snow  had  to  be  removed,  and  as  high  as 
$4  a  day  was  paid  in  some  cases.  It's 
simply  a  case  of  supply  and  demand,  and 
the  inen  benefited  bv  the  demand. 
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General  Correspondence. 


A   Curious  Result  of  a  Wreck. 

The  cuts  below  >how  a  steam  chest  of 
an  18  X  24-iiich  Schenectady  engine  re- 
cently in  a  wreck  on  the  A.  T.  &  S.  F.  Ry., 
at  Burrton.   Kan. 

The  engine  after  being  brought  to  shops 
was  stripped,  and  when  the  cover  of  the 
left  steam  chest  was  removed  the  chest  on 
one  side  was  found  to  be  completely  fdled 
with  oak  timber,  broken  and  splintered  in 
such  a  manner  as  to  look  more  like  wood 
pulp  than  anything  else.  Cut  No.  i  shows 
where  timber  must  have  entered  and  also 
the  terrible  force  with  which  it  must  have 
been  driven.  The  point  of  entrance  was 
very  small,  the  timber  spreading  out  and 
filling  the  entire  inside  of  the  chest  and 
breaking  no  part  of  it  other  than  that 
shown  in  the  cut.  Cut  No.  2  shows  top 
of  chest  after  removal  of  cover;  timber 
directly  under  cover  as  even  and  smooth 
as  though  planed  off.  This  curious  result 
of  a  wreck  will  perhaps  never  occur  again ; 
in  fact,  one  may  be  safe  in  saying  it  will 
not. 

This  chest  has  been  placed  in  the  en- 
gineer's reading  room  at  Topeka.  Kan.. 
and  is  drawing  a  very  great  deal  of  atten- 
tion from  all  classes  of  railway  employes. 
M.  P.  Gregory. 

Topeka.   Kan. 


Muallesl  amiiunt  (hat  could  be  figured  as 
increase  on  that  account  for  200  engines 
would  be  $1,000  per  month,  or  $24,000  per 
year. 

The  fuel  in  all  cases  will  be  the  largest 
item,  and  I  know  of  a  road  that  made  24 
miles  and  a  fraction  per  ton  for  1897,  and 
the  same  road  fell  to  less  than  20  miles 
per  ton  in  i8(j8,  the  change  in  the  system 
of  running  engines  taking  effect  January 
I,  1898.  Tliis,  in  round  numbers,  cost  the 
company  .'^..I.M  tons  of  coal,  at  $2.50  per 
ton.  This  would  amount  to  $8,3.'i5  per 
month,  or  $100,020  per  year.  If  this  had 
been  a  Southern  or  Western  road,  where 
fuel  costs  $4.50  per  ton,  it  would  amount 
to  $179,916.  So  if  it  is  poor  policy  for  a 
road  i)aying  $2.50  or  less  for  fuel,  it  is  still 
poorer  policy  for  roads  paying  $4.50  or  up- 
wards. 

The  oil  suffers  still  mure  than  the  coal 
under  the  pool  system  ;  but  as  it  does  not 


club  goes  out  to  shoot  at  a  mark,  there  is 
a  prize  given,  and  everyone  shoots  his 
best.  If  every  man  runs  his  own  engine 
and  the  blueprint  is  carefully  kept,  any 
man  with  pride  will  shoot  his  best  and  try 
to  be  near  the  top  of  the  list.  When  he 
gets  there  he  feels  that  he  has  accom- 
plished something,  and  he  tries  to  main- 
tain his  record ;  while  the  men  further 
down  the  list  feel  that  their  ability  is  in 
doubt,  and  they  must  put  forth  a  greater 
effort. 

Some  of  the  advocates  of  the  pool  sys- 
tem say  all  engines  of  a  size  and  build  are 
alike,  and  a  man  can  do  as  well  with  one 
as  the  other.  The  writer  used  to  think  so, 
too,  but  has  long  since  been  convinced  to 
the  contrary.  Each  engine  has  its  weak 
points  and  its  strong  points.  The  regular 
engineer  does,  or  should,  know  them ;  a 
man  on  a  hundred  engines  never  will. 
Show  me  an  engineer  who  favors  the  pool 


The  Pool  System  and  Railroad  Economy 

Believing  the  so-called  pool  system  10 
be  against  the  best  interests  of  railroad 
companies  and  the  men  in  charge  of  en- 
gines and  the  men  running  engines.  I  shall 
presume  to  open  a  discussion  on  the  sub- 
ject, which  I  hope  will  bring  out  the  views 
on  both  sides  and  give  us  a  fair  compari- 
son of  the  advantages  and  disadvantages 
of  the  system.  In  the  first  place.  I  wish 
to  state  most  emphatically  that  I  am  un- 
interested in  the  matter,  except  to  see  the 
road  with  which  I  am  connected  run  on 
economical  lines,  believing  that  we  are 
more  apt  to  receive  a  better  compensation 
if  the  cost  of  maintenance  is  reduced  to 
the  minimum. 

Let  us  take  for  an  example  a  road  or  a 
division  of  a  system  having  200  engines 
and  800  miles  of  road,  250  engineers  and 
250  firemen,  making  a  mileage  of  400.000 
per  month.  It  will  take  eight  inspectors, 
machinists,  boiler  makers  and  air  men  to 
inspect  those  engines,  and  then  only  half 
as  well  as  the  engineers  would  do  it  with- 
out compensation.  Allow  the  inspectors 
$2.50  each  per  day,  and  it  amounts  to  $20 
per  day,  $7,300  per  year.  A  boy  putting 
supplies  on  engines  at  $1.25.  or  $456.75  per 
year. 

All  master  mechanics  know  and  expect 
that  the  cost  of  repairs  will  be  greater  un- 
der this  system ;  and  we  believe  that  the 
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prove  as  large  an  item  in  dollars  and  cents, 
we  will  not  attempt  to  compute  the 
amount.  But  from  the  conclusion  drawn 
we  have : 

Cost  of  inspection  per  year $7.3<M 

Engine  supplies  per  year 45'J 

Extra  cost  of  labor  in  making  re- 
pairs per  year 24.000 

Extra   cost   of   fuel,   at   $2.50   per 
ton,  per  year 100.020 

Total $131,776 

Supposing  a  new  engine  to  cost  $8,000. 
this  would  buy  16^2  engines  per  year,  and 
in  twelve  years  it  would  buy  an  entire  new 
equipment  of  engines. 

Now  why  will  the  pool  system  never  be 
successful  ?  To  get  good  work  from  a 
number  of  men,  there  must  be  some  in- 
centive, besides  the  money  consideration. 
If  we  can  get  them  on  a  competitive  basis, 
that  is  all  that  is  necessary.    When  a  gun 


system,  and  I  will  show  you  a  man  who  is 
an  engineer  in  name  only.  He  is  afraid 
to  enter  the  competitive  list  on  his  merits, 
or  he  is  too  lazy  to  keep  his  work  up.  or 
doesn't  have  the  ability  or  skill  to  keep  up 
his  engine,  and  thinks  he  is  in  luck  to  have 
someone  do  it  for  him. 

Two  years  ago  we  were  advancing. 
Our  engineers  were  working  on  their 
merits ;  they  were  figuring  on  combustion, 
economy  in  oil ;  they  were  studying  valve 
motion  and  air,  and  were  watching  all 
points  to  sustain  their  record  or  make  a 
better  one.  The  engineers  that  we  were 
beginning  to  feel  proud  of.  will  in  five 
years  be  known  in  history  only. 

One  of  the  arguments  in  favor  of  the 
pool  system  is  that  the  company  now  own 
the  engines;  that  the  engineers  get  more 
work  out  of  them.  etc. 

This,  however,  is  not  the  case,  and  the 
fact  of  the  matter  is  they  never  could  get 
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as  much  work.  let  alone  more  out  of  an 
engine. 

A  racehorse  to  win  a  race  nmst  be  in 
the  pink  of  condition.  A  machine  must 
be  the  same.  A  machine  or  a  locomotive 
is  more  apt  to  give  trouble  unless  wel! 
taken  care  of,  and  the  old  saying  that 
"What  is  everybody's  business  is  nobody's 
business."  holds  good  in  the  pooling  case, 
and  the  perfect  machine  soon  degenerates. 
If  the  company  wants  certain  time  made 
and  a  certain  tonnage  hauled,  let  the 
traveling  engineer  take  a  train  over  the 
road  for  an  example,  and  every  engineer 
on  the  road  will  duplicate  his  performance 
or  die  in  the  attempt.  He  will  also  key 
his  own  rods,  set  up  wedges,  tighten  up 
loose  nuts,  pack  the  throttle,  put  in  water 
and  lubricator  glasses,  clean  his  headlight. 
pack  the  cocks  in  the  cab  and  the  air 
pump,  keep  the  engine  neat  and  clean  and 
always  ready  to  go  out,  if  it  lies  in  his 
power.  None  of  these  things  are  they 
now  doing,  but  are  ready  and  willing  to 
do,  :.nd  more,  if  given  back  their  engines. 
Then  if  the  conductor  asks  the  engineer 
if  he  can  make  his  meeting  point,  he  con- 
fidently says  yes ;  whereas  under  the  pool 
system  he  don't  figure  much  on  what  he 
can  do  until  he  gets  in. 

Believing  this  to  be  a  vital  question  of 
policy  and  economy,  I  would  like  to  see 
it  discussed  from  all  standpoints  by  those 
in  transportation  as  well  as  in  the  me- 
chanical department.  David  Davis. 


Keying  up  Main  Rod. 

In  December  number  Mr.  Rich  says  he 
agrees  with  nearly  everything  Orange 
Pound  has  said  on  the  subject  of  keying 
up  main  rod.  I  cannot  agree  with  Mr. 
I.  B.  R.  I  cannot  agree  when  he  says  the 
proper  place  to  key  main  rod  is  on  the 
quarter.  I  claim  the  proper  place  is  on 
either  the  upper  forward  eighth  or  the 
lower  back  eighth,  and  I  think  both  prac- 
tice and  theory  will  bear  me  out.  How- 
ever, we  will  see  who  is  right,  I.  B.  R. 
or  I. 

In  the  accompanying  drawing  I  have 
shown  on  a  magnified  scale  the  wear  on 
the  pin  by  the  dotted  lines.  The  solid  line 
represents  a  perfect  round  pin,  while  the 
dotted  lines  a  worn  pin.  Now  we  will  key 
up  the  rod  on  the  bottom  quarter  as  I.  B 
R.  claims  is  the  proper  place.  The  dotted 
lines  A  B  show  the  greatest  diameter  of 
the  pin,  new  or  old.  If  the  brasses  (the 
dividing  line  between  the  two  halfs  being 
CD)  are  keyed  snug  on  either  quarter 
they  will  be  keyed  on  a  diameter  of  the 
pin  which  is  not  its  greatest  diameter,  and 
when  the  engine  is  moved  so  as  to  bring 
the  pin  on  the  lower  back  eighth  or  on 
the  forward  upper  eighth,  at  which  points 
the  greatest  diameter  of  pin  will  be  at 
right  angles  to  the  dividing  line  C  D,  be- 
tween the  brasses,  the  brass  will  pinch 
the  pin  and  the  result  will  .surely  be  a 
hot  running  journal  and  a  continual  an- 
noyance.    But  if  the  keying  is  done  on 


either  the  upper  forward  eighth  or  the 
lower  back  eighth  it  will  be  done  on  the 
greatest  diameter  of  the  pin  which  is  at 
right  angles  to  the  dividing  lines,  between 
the  two  brasses,  and  as  a  consequence 
the  brasses  cannot  be  keyed  so  as  to  at  any 
point  pinch  the  pin. 

I  agree  with  I.  B.  R.  that  a  rod  should 
never  be  keyed  on  the  center,  and  if 
Orange  Pound  claims  the  center  as  the 
proper  place  to  key  it  he  must  have  gotten 
the  side  rod  and  main  rod  badly  mixed  up. 

I.  B.  R.  claims  that  with  the  pin  on 
the  quarter  and  ports  covered  the  con- 
ditions are  always  the  same,  even  for  a 
new  pin.  As  far  as  the  conditions  of  the 
ports  are  concerned,  it  is  all  right,  but  are 


copting  valve  that  we  are  cautioned  so 
particularly  to  keep  well  filled. 

I  would  like  to  explain  that  the  rapidity 
of  movement  of  the  intercepting  valve  is 
regulated  by  a  plug  valve  located  in  a  by- 
passage,  which  connects  the  two  ends  of 
the  dash-pot  cylinder.  This  valve  is  clearly 
shown  in  the  illustrations  of  the  Schenec- 
tady intercepting  valve  in  January  Loco- 
motive Engineering  a  year  ago  (1898). 
A  slight  opening  of  this  by-pass  valve 
causes  a  slow  movement,  while  a  wide 
opening  makes  a  too  rapid  movement  of 
the  intercepting  valve. 

Here  is  another  question  (this  letter  of 
mine  seems  to  be  in  the  form  of  a  cate- 
chism with  the  questions  unanswered  and 
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the  conditions  of  the  pin  always  the  same  ' 
I  think  not,  and  if  I.  B.  R.  keys  up  a 
badly  worn  pin  on  the  quarter  he  will  find 
out  that  the  conditions  of  a  new  pin  and 
those  of  an  old  one  differ  very  much, 
while  the  conditions  in  connection  with 
ports  may  not  change. 

T.  J.   Handerson, 
San  Francisco.  Cal. 


Handling:  the  Schenectady  Compound. 

In  view  of  the  diversity  of  opinion  ex- 
pressed in  January  number  by  the  several 
engineers  who  are  handling  Schenectady 
compounds  of  the  latest  design  of  valves, 
it  occurred  to  me  that  an  interested  reader 
would  be  justified  in  some  modest  opin- 
ions of  his  own. 

The  instructions  relative  to  their  opera- 
tion in  case  of  break-downs  was  extreme- 
ly interesting,  and  I  would  like  to  be  per- 
mitted to  add  my  mite  to  the  store. of  in- 
formation relative  thereto ;  but  before  I  do 
so,  I  want  to  ask  what  kind  of  oil  should 
be  used  in  this  oil  dash-pot  of  the  inter- 


the  answers  unquestioned — as  yet)  :  What 
prevents  the  intercepting  valve  from  turn- 
ing half  around  so  as  to  close  the  opening 
from  the  receiver  to  the  separate  exhaust 
valve  ? 

Mr.  Bruce,  in  the  January  number,  ad- 
vises the  removal  of  the  cap  and  the  block- 
ing of  the  separate  exhaust  valve  open,  if 
desired  to  run  simple  and  the  separate  ex- 
haust valve  leaks  away  too  much  air.  Sev- 
eral of  the  compounds  of  this  design  that 
I  have  seen  have  two  connections  to  the 
operating  valve  in  the  cab,  so  that  the  air 
can  be  shut  off  and  steam  used  in  its  stead. 
Hence,  I  was  led  to  suppose  that  all  en- 
gines of  this  class  had  such  arrangement, 
in  which  case  it  would  be  a  loss  of  valu- 
able time  to  do  as  he  suggests. 

I  call  all  compounds  that  can  be  run  as 
simple  engines  at  the  will  of  the  engineer 
convertible  compounds,  as  distinguished 
from  automatic  compounds,  or  those  which, 
immediately  after  the  first  stroke  or  two, 
automatically  change  to  compound  work- 
ing, and  remain  so  as  long  as  the  engine 
throttle  is  open ;  and  I  would  advise  any 
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man  interested  in  the  handling  of  these 
convertible  compounds  to  examine  the 
valves  and  valve  seats  whenever  a  chest 
cover  taken  up  gives  him  the  opportunity. 
He  will  thus  find  if  the  seat  is  in  the  cen- 
ter of  the  chest  or  not,  and  ascertain  the 
point  where  the  "Allen"  ports  (if  any) 
are  open  to  the  exhaust.  Having  this  in- 
formation, he  would  know  at  once  where 
to  block  the  valve  on  the  disabled  side  in 
order  to  open  the  exhaust  port. 

And  it  should  be  understood  that,  while 
good  power  can  be  developed  with  these 
convertible  compounds  on  one  side,  but 
little  speed  is  obtainable.  A  2-inch  pipe 
will  supply  the  low-pressure  side,  it  is  ap- 
parent, at  only  slow  speeds ;  and  it  is 
equally  evident  by  a  glance  at  the  beautiful 


ready  to  start  with  200  pounds  of  steam 
in  that  34-inch  cylinder  of  his.  I  believe 
it  is  a  fact  that  all  these  Schenectady  en- 
gines have  pop  valves  on  the  steam  chest 
and  both  cylinder  heads  of  the  low-pres- 
sure side,  and  that  they  are  set  at  about 
100  pounds. 

The  impression  was  given  last  month 
by  some  of  your  correspondents,  that  it 
would  take  quite  a  tankful  of  oil  to  get 
these  engines  over  the  road.  Perhaps  the 
engines  are  new,  and  the  record  will  be 
improved ;  for  it  is  certain  that  some  re- 
liable builders  of  compound  locomotives 
(and  other  engines)  claim  a  saving  over 
the  amount  of  oil  required  for  simple  en- 
gines. 

However  that  may  be,   the  amount  of 


Large  Tenders. 

The  great  increase  in  capacity  of  mod- 
ern locomotives  has  brought  problems  in 
its  train  that  affect  not  only  the  machinery 
department  which  has  to  handle  them  and 
their  repairs,  but  also  the  civil  engineer 
who  has  to  provide  suitable  track  and 
bridges  to  sustain  them.  As  the  power 
developed  is  increased,  so  also  is  the 
amount  of  water  and  coal  required;  so 
that  with  a  given  spacing  of  water  and 
coal  stations,  the  very  large  engines  must 
be  provided  with  tenders  of  much  larger 
capacity  than  were  formerly  needed. 
Tanks  holding  3,000  to  4,000  gallons  of 
water  and  coal  space  for  6  to  8  tons  of 
coal  will  weigh,  when  fully  loaded,  from 
65,000  to  85,000  pounds,  and  are  generally 
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(I  should  have  said  lovely)  chart  we  all 
received  with  our  new  subscription,  that 
the  separate  exhaust  valve  will  give  but  a 
very  small  exhaust  opening  to  the  high- 
pressure  cylinder,  should  occasion  demand 
that  the  engine  run  in  with  that  side  alone. 
Hence  it  is  that  I  say,  to  obtain  any  speed 
with  these  engines  the  exhaust  port  on  the 
disabled  side  should  be  uncovered,  either 
by  means  of  the  "Allen"  ports  in  such  a 
valve  or  preferably  by  moving  the  valve  to 
whichever  extreme  position  will  give  the 
greater  exhaust  opening,  if  possible  so 
to  do. 

I  notice  Mr.  Burke  says  the  low-pres- 
sure cylinder  gets  full  boiler  pressure 
when  the  slide  valve  on  the  disabled  high- 
pressure  side  is  blocked  clear  ahead.  If 
that  were  so,  I  should  hate  to  be  firing 
the  way-car  stove  about  the  time  he  got 


oil  used  or  not  used  is  about  as  import- 
ant, compared  with  the  coal  pile,  as  is  the 
question  of  the  amount  of  ashes  left  by 
burning  different  grades  of  coal,  and  I 
sincerely  hope  that  Locomotive  Engineer- 
ing will  not  fail  to  publish  all  the  infor- 
mation relative  to  fuel  and  water  economy 
that  it  can  get  from  its  many  readers.  I 
am  sure  this  can  be  done  without  "calling 
names"  where  it  would  be  inadvisable  to 
do  so :  and  furthermore,  that  your  source 
of  information — your  many  readers  among 
engineers  and  firemen — is  so  much  greater 
than  any  committee  of  any  organization 
can  command,  that  there  will  be  some  in- 
teresting reading — and  to  the  point.  Your 
readers  and  correspondents  are  not  the 
kind  that  beat  about  the  bush  on  such 
matters.  E.  W.  Pr.\tt. 

Chicago,  January  20,  1899. 


carried  on  a  total  wheel-base  of  15  to  16 
feet.  These  are  weights  which  correspond 
very  well  with  those  of  fully  loaded  40,000 
and  60.000-pound  capacity  cars ;  but  on 
account  of  the  shorter  total  wheel-base, 
the  load  is  much  more  concentrated. 

As  ordinary  ten-wheelers  and  mogul  en- 
gines have  as  great,  or  greater,  weight  per 
foot  concentrated  in  the  rigid  wheel-base, 
these  tenders  have  given  no  trouble  on 
structures  capable  of  carrying  the  engine. 

Now  suppose  that  we  consider  the  case 
of  a  large  capacity  engine,  having  a  6,000- 
gallon  tank  and  to  carry  10  tons  of  coal. 
This  tender  complete,  fully  loaded,  will 
weigh  from  110,000  to  115,000  pounds, 
nearly  30  per  cent,  increase  in  weight  per 
foot  over  the  heavier  tank  previously  men- 
tioned, if  carried  on  the  same  wheel-base, 
and  equal  to  the  weight  on  three  pairs  of 


drivers  of  a  very  heavy  engine.  A  6,ooo- 
gallon  tank  may  be  made  20  feet  11  inches 
long,  9  feet  6  inches  wide  and  5  feet  3 
inches  deep,  and  a  study  of  such  a  tank 
is  shown  in  the  accompanying  illustration 
to  show  the  disposition  of  the  load  to  the 
trucks. 

It  is  assumed  that  the  tank  and 
tender  frame  are  sufficiently  symmetrical 
to  make  a  uniform  loading,  and  only  the 
weights  of  the  water  and  coal  are  con- 
sidered. The  lower  inclosed  space  marked 
"Water"  graphically  represents  the  weight 
of  the  water,  plotted  on  a  scale  of  1,000 
pounds  per  i  inch  in  hight.  Back  of  the 
pit  the  weight  and  corresponding  hight  are 
uniform  per  foot;  but  the  tapering  water 
legs  and  semicircular  ends  make  the  front 
part  of  this  diagram  irregular.  The  weight 
of  the  coal  in  the  pit  is  shown  extending 
from   the  coal   board  to  the  back   of  the 

pit. 

As  coal  weighs  less  per  cubic  foot  than 
water,  the  top  line  of  this  diagram,  which 
represents   the   combined   weight    of    the 
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Forging  of  Valve  Yoke. 

Enclosed  is  a  sketch  to  show  how  a 
blacksmith  can  accurately  square  up  a 
valve  yoke  without  use  of  the  former.  Let 
A  be  the  center  of  the  yoke.  With  calipers 
set  at  A,  scratch  a  line  clear  across  the 
yoke,  and  with  dividers  set  off  the  points 
B  and  C  equal  radius  from  A.  Mark  these 
points  and  then  mark  D  on  end  of  stem. 
Then,  using  £>  as  a  radius,  measure  to  the 
points  B  and  C.  If  the  distances  between 
D  and  B  and  D  and  C  are  equal,  the  yoke 
is  bound  to  be  square. 

James  R.\hilly. 
Nilcs  Tool  Works,  Hamilton,  O. 
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water  and  coal   forward  of  the   pit  back 
sheet,  does  not  come  quite  up  to  the  weight 
of  the  solid  water  back  of  the  pit.    In  this 
case   the    weight   of   the   coal    in   the   pit 
amounts  to  7,600  pounds,  and  as  10  tons 
or  20,000  pounds   is  to   be   provided   for, 
the  balance  of  12,400  pounds  is  uniformly 
distributed  from  the  coal  board  to  the  back 
board  on  the  top  of  the  tank  and  over  the 
pit,  and  is  so  shown.     From  the  appear- 
ance of  the  completed  diagram  it  would 
seem  that  the  loading  is  quite  equally  dis- 
tributed to  the  trucks,  and  it  is  very  fair, 
as  can  be  seen  by  running  in  a  moment 
curve,  from  which  is  shown  that  the  cen- 
ter of  gravity  of  the  load  lies  over  the 
point  G.     As  this  point  is  only  4V2  inches 
from   the  exact   center   line   between   the 
trucks,  there  is  a  slightly  greater  load  on 
the  back  truck.     If  necessary,  the  trucks 
can  be  shifted  to  meet  the  point  exactly; 
but  as  the  center  of  gravity  goes  forward 
as  the  water    is    used,   it  is    likely  that 
the  truck  locations  as  shown,  which  were 
selected  for  structural  reasons  connected 
with  the  frame,  will  be  satisfactory,  and 
that  average  loading  and  wear  of  brasses 
will  be  equal  all  around.       C.  A.  Seely. 
St.  Paul,  Minn. 


Heating  Feed  Water. 

Having  noticed  in  the  various  railroad 
papers  at  different  times  accounts  con- 
cerning the  heating  of  feed  water  in  loco- 
motive tenders,  1  send  you  herewith  the 
results  of  a  test  made  by  me  about  four 
years  ago,  covering  a  period  of  nineteen 
days,  with  an  average  mileage  of  120 
miles  per  day. 

The  plan  pursued  was  to  turn  the  ex- 
haust from  the  air  pump  into  the  cistern 
of  tender  to  determine  how  hot  the  water 
could  be  made  and   whether   it  could  be 
made  too  hot  lor  the  injectors  to  take  up. 
The  arrangement  consisted  of  a  simple 
iron  pipe  iVz  inches  in  diameter  connected 
to  the  exhaust  opening  of  the  air  pump 
and    carried    back    to    the    tender.      This 
pipe  entered  the  cistern  on  top,  near  the 
tank  valve  handle,   and   passed   down   to 
the    bottom,    thence    along    and    around 
to  the  other  leg  of  water  space;   }/^-inch 
holes  were  drilled  in  the  pipe,   the  com- 
bined   area    of    same    being    considerably 
more  than  the  area  of  the  pipe  opening, 
so  that  there  would  be  no  back  pressure 
on   the   pump.      No   provision   was   made 
for  a  drip  in  the  pipe  at  any  point.     The 
condensation,    if    any,    as    well    as    what 
small   amount  of  oil  there  may  be   from 
the  pump  was  carried  into  the  water  in 
tank,  which  we  think  would  be  beneficial 
rather  than  otherwise. 

The  lowest  or  initial  temperature  of 
the  water  was  65  degrees,  and  the  highest 
obtained  was  114  degrees,  the  average 
for  each  trip  being  Sp'i  degrees,  and  at 
no  time  did  we  experience  any  trouble' 
in  working  the  injectors.  On  one  trip  of 
52  miles,  taking  in  a  little  water  about 
half  way,  the  temperature  was  increased 
from  65  to  76  degrees;  but  the  average 
as  above  given  shows  an  increase  of 
about  24  degrees,  which,  if  we  take  the 
general  authority  on  feed-water  heating, 
would  show  a  little  over  2  per  cent, 
economy  in  fuel.  This  on  some  roads 
where  coal  is  high  in  price  would  be  quite 
an  item,  while  on  others  it  may  be  dif- 
ferent. 

In  any  event  we  are  inclined  to  the 
plan  being  used,  as  it  not  only  shows  a 
slight  economy  in  fuel,  but  also  disposes 
of  the  question  as  to  where  may  be  the 
best  place  to  pipe  the  air  pump  exhaust. 
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Before   making  the   above  test   on   the 
road    we   tried   the    plan   on   an    engine 
standing  in  the  house  with  the  following 
results: 
Temperature  of  water  before  exhaust  was 

turned  in  tank,  68  degrees. 
Temperature  of  water  after  exhaust  was 

turned  in  tank  i  hour,  90  degrees. 
Temperature  of  water  after  exhaust  was 

turned  in  tank  2  hours,  no  degrees. 

Temperature  of  water  after  exhaust  was 

turned  in  tank  2^^  hours,  118  degrees. 

Injector  lifted  the  water  at  118  degrees 

and    delivered   it    at   the   boiler   check   at 

160  degrees. 

I  would  further  state  that  this  test  was 
made  during  the  months  of  June  and 
July.  J.   L.   Lawrence, 

General  Foreman. 
Chambersburg,  Pa. 


Exhaust  Wliile  Drifting. 

In   replying  to  I^Ir.   Wallace   as   to   the 
cause  of  the  supposed  exhaust  while  engine 
is  drifting,  here  is  what  the  American  Bal- 
ance Valve  Company  says,  as  they  use  no 
relief  valve:  When  the  engine  is  running 
rapidly  without  the  use  of  steam,  a  partial 
vacuum  is  formed  in  the  chest  by  the  air 
being  drawn  into  one  end  of  cylinder  by 
the  receding  piston.     In  the  other  end  of 
the  cylinder  on  the  opposite   side  of  the 
piston     compression     takes     place.      Tho 
vacuum   tends  to   relieve   the   ring   of   its 
natural  tension,  and  the  valve  being  held 
down  only  by  its  own  weight,  it  is  raised 
off  its  seat  by  the  compression  at  the  end 
of  the  stroke.     The  valve  is  thus  floated 
in  the  chest  while  the  engine  is  in  rapid 
motion.     This  is  fully  proven  by  evidence 
of  the  top  of  the  disk  running  against  the 
bearing  plate,  whicli  it  can  only  do  when 
the  valve  is  %  inch  off  its  seat.  The  valve 
therefore  being  %  inch  off  its  seat,  the  cyl- 
inder has  free  relief  from  one  end  to  the 
other,   and  relief  valves   in  the  chest  are 
not  a  necessity.     We  are  of  the  opinion 
that  the  supposed  exhaust  is  caused  by  the 
compression  at  each  end  of  stroke  blow- 
ing  through     to    exhaust   when   valve   is 
raised.  Walter  C.  Garaghty. 

Philadelphia,  Pa. 


The  Joseph  Dixon  Crucible  Company 
have  favored  us  with  their  calendar,  which 
is  rather  small,  but  neat.  A  college  girl  is 
pausing  in  her  pursuit  of  knowledge  long 
enough  to  let  an  owl  with  a  dunce  cap 
share  the  joys  of  a  red.  red  rose— and  of 
course  there  are  several  Dixon  pencils  in 
the  foreground.  On  the  back  there  are 
calendars  for  1900  and  1901,  which  are 
handy  when  you  are  building  air  castles 
for  the  Paris  Exposition,  etc. 


One  of  our  correspondents  writes:  "I 
am  very  sorry  to  know  you  were  burnt 
out.  I  can  heartily  sympathize  with  you. 
for  although  I  have  never  been  exactly 
burnt  out,  I  have  often  been  fired."   Next ! 
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Canadian  Saddle   lank  Engine. 

'I'lic  saddle  tank  lucomutivc  illustrated 
on  this  panf  was  recently  built  by  the 
Canadian  Locomotive  Works,  Kingston. 
Ont.,  for  the  B.  C.  Mills  Timlier  & 
Trading  Company,  Vancouver,  B.  C.  It 
is  standard  gage,  and  has  cylinders  13  x 
22  inches  and  driving  wheels  42  inches 
diameter.  The  engine  in  working  order 
wciglis  60.000  pounds.  The  boiler  is  46'/} 
inches  diameter  at  the  smokcbox.  and  is 
designed  to  carry  150  pounds  working 
pressure.  The  engine  is  equipped  with 
all  modern  appliances  and  conveniences 
to  be  found  upon  llic  modern  full-grown 
locomotive. 


The  Santa  Pe  Instruction  and  Reading 
Room. 

The  Atchison,  Topeka  &  Santa  Fe  Rail- 
way Company  has  made  a  new  departure 


tlnished  in  natural  wood,  and  the  walls  are 
white,  hard  finish.  Plenty  of  windows 
have  been  provided,  so  as  to  insure  good 
light. 

Lockers  have  been  built  in  on  one  side 
of  the  rootn,  so  each  engineer  and  each 
lireman  may  have  a  place  to  put  his  be- 
longings, such  as  his  clothes  worn  on  the 
engine,  etc.  Those  of  the  engineers  are 
separate  from  the  lockers  provided  for  the 
firemen,  and  all  are  provided  with  lock  and 
key,  and  each  locker  has  a  number  corres- 
ponding with  the  seniority  age  of  the  en- 
gineer or  fireman,  as  the  case  may  be;  the 
oldest  employe  of  each  class  on  the  senior- 
ity list  taking  No.  i,  the  next  oldest  No.  2, 
and  so  on  until  the  last  man  is  reached. 
These  lockers  are  a  source  of  great  con- 
\enience,  and  are  thoroughly  appreciated 
by  those  who  use  them.  Two  long  tables, 
extending   almost   the   full    length   of   the 


able  contrivance  for  the  thorough  and 
complete  study  of  the  air  brake.  All  parts 
are  shown  separately,  so  the  interior  of 
each  may  be  thoroughly  examined  and 
studied.  These  parts  are  also  shown  col- 
lectively in  operation.  Lubricators,  injec- 
tors and  other  necessary  adjuncts  of  the 
locomotive  are  here  shown  to  advantage, 
both  in  operation  and  out ;  and  experts 
both  in  air-brake  work  and  other  special 
lines  are  provided  to  instruct  and  teach 
the  necessity  of  each  part,  to  explain  to 
those  who  are  working  with  these  parts 
each  day  the  whys  and  wherefores,  the 
reason  each  part  performs  the  duly  as- 
signed to  it.  The  enginemen  on  the  Atchi- 
son will  have  no  excuse  for  not  knowing 
their  business  thoroughly,  as  it  is  the  in- 
tention of  the  company  to  give  them  every 
opportunity  to  learn  it. 

This    instruction     room     is   a   specially 
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in  the  way  of  putting  up  a  comfortable 
and  commodious  building  for  the  sole 
benefit  of  its  engineers  and  firemen,  in  or- 
der that  they  may  improve  themselves  in 
their  branch  of  railroad  work. 

This  building  is  located  at  Topeka,  Kan- 
sas, is  of  frame  construction,  24  x  60  feet, 
and  has  four  rooms,  three  of  which  will 
be  at  the  disposal  of  employes  in  engine 
service.  The  fourth,  and  smallest,  will  b? 
reserved  by  the  company  as  a  store  room 
for  engine  supplies.  The  three  rooms  to  be 
used  by  the  engineers  and  firemen  will  be 
termed  "Reading."  "Air-Brake  Instruc- 
tion" and  "Wash  Room." 

The  building  is  equipped  with  steam  heat 
and  electric  light.     The  reading  room  is 


room,  are  amply  provided  with  reading 
matter.  Here  may  be  found  all  the  latest 
publications  of  railway  literature,  as  well 
as  the  daily  papers,  comic  weeklies,  etc. 
On  the  walls  are  pictures  of  the  various 
types  of  the  locomotives  of  the  present 
day. 

The  wash  room,  the  friend  of  the  engine- 
men,  is  just  off  from  the  reading  room, 
and  has  hot  and  cold  water.  The  wash- 
bowls, three  in  number,  are  of  polished 
copper,  above  which  is  hung  a  large  mir- 
ror. Plenty  of  clean  towls,  good  soap. 
combs  and  brushes  are  furnished,  as  well 
as  shoe  polish,  etc. 

Now  we  come  to  the  air-brake  instruc- 
tion room.     Here  we  find  every  conceiv- 


good  thing  for  firemen,  for  it  aids  them 
more  and  gives  them  the  chance  to  leam 
what  other  men  before  them  have  never 
had.  A  library  of  scientific  works  and 
those  treating  on  the  locomotive  from  its 
infancy  up  to  the  present  day  is  talked  of, 
and  no  doubt,  if  the  enginemen  show 
enough  interest  in  this  good  work  which 
the  company  is  doing  for  them  to  justify 
it.  it  will  be  forthcoming.  At  present  this 
is  a  sort  of  experiment  which  will  be  left 
to  those  for  whom  it  was  created,  to  in- 
crease or  diminish  its  growth  and  useful- 
ness along  the  lines  at  the  several  divi- 
sion points.  What  a  grand  thing  if  this 
great  system  could  afford  to  erect  at  each 
division  point  a  home  for  the  engine  crews 
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of  this  kind.  Other  comforts  could  be 
gradually  added  besides  those  already  fur- 
nished at  Topeka  ;  and  with  the  knowledge 
gained  in  study  and  the  reading  of  the  best 
class  of  literature,  both  scientific  and  other- 
wise, I  believe  the  interests  of  the  company 
would  receive  better  attention  and  would 
be  better  protected  by  its  employes.  The 
cost  of  erecting  and  equipping  such  a 
building  as  we  have  here  is  something  like 
$1,500.  The  building  is  painted  a  dark  red. 
M.  P.  Grkgory. 


Link  Templates,  Etc. 

The  sketch  shows  a  form  of  templat;, 
a  number  of  which  are  in  use  in  the  Fall 
Brook  Railway  shops,  to  keep  the  link 
bars  to  the  correct  radius,  and  also  to 
facilitate  fitting  when  reducing  the  lo;t 
motion. 

As  the  links  on  road  locomotives  wear 
the  most  near  the  mid-gear  position,  it. 
follows  that  when  they  are  closed  togethir 
to  take  up  the  wear  some  guide  is  neces- 
sary to  enable  one  to  know  how  much  and 
where  to  remove  the  high  places. 

Too  often  this  work  is  done  by  the  cut 
and  try  method  of  filing  off  the  separating 
blocks  at  the  ends  and  then  putting  the 
link  together  and  filing  or  grinding  the 
bars  until  the  block  will  freely  slide  from 
one  end  to  the  other. 

This  practice,  if  followed  successively, 
will  result — especially  if  a  link  becomes 
badly  cut — in  distorting  the  shape  of  the 
bars  so  that  they  will  conform  to  a  curve 
of  a  radius  different  from  that  of  the  orig- 
inal. 

This  condition  has  been  met  in  actual 
practice,  and  so  bad  that  it  was  impos- 
sible to  "square"  the  valves  in  all  notches 
of  the  quadrant. 

The  gages  shown  save  this,  and  also 
save  time  in  getting  a  thorough  job.  They 
are  also  very  convenient  for  the  planer 
hand  in  getting  the  exact  curvature  on 
new  work. 

These  were  made  from  spring  steel 
plates,  y2  inch  thick,  annealed  sufficiently 
to  be  worked,  and  were  not  afterwards 
hardened. 

As  will  be  seen,  each  template  is  really 
two  in  one,  for  the  convex  and  concave 
bars. 

A  combination  of  small  defects  in  mak- 
ing general  repairs  like  the  one  mentioned 
in  regard  to  closing  the  links,  is  often  the 
cause  of  the  bad-working  locomotives 
found  on  many  roads  to-day. 

It  may  not  be  out  of  place  to  mentio.i 
that  in  an  article  on  setting  valves,  in  a 
recent  issue,  the  practice  of  lengthening 
or  shortening  link  hangers  to  equalize  the 
cut-off  on  opposite  sides  was  tolerated. 
This  practice,  it  seems  to  the  writer, 
should  be  strongly  condemned,  and  never 
allowed  unless  absolutely  necessary,  and 
the  latter  will  hardly  occur. 

Of  what  good  are  the  hours  spent  over 
the  drafting  board  by  the  designer  in  lo- 
cating parts  and  getting  dimensions  cor- 


rect in  order  that  the  functions  of  a  valve 
motion  can  be  properly  performed,  if  the  le 
parts  are  to  be  changed  to  overcome  some 
imaginary  difficulty? 

While  it  is  true,  undoubtedly,  that  there 
are  locomotives  with  improperly  designed 
valve  motions,  it  is  also  true  in  a  larger 
sense  that  these  parts  have  been  butchered 
in  the  back  shop  by  careless  and  slipshod 
methods  of  doing  work. 

If  an  engine  has  ever  had  an  equalized 
cut-off.  it  can  be  again  attained  by  care  in 
general   repairs,   and   at   a  less   total   cost 
than  by  some  of  the  expedients  in  use. 
Fred  E.  Rogers. 

Corning,  N.  Y. 


Lighting  Headlight  Under  Difficulties. 

I  see  in  the  January  number  that  some 
modestly  inclined  knight  of  the  iron  horse 
has  contributed  a  very  good  recipe  for 
lighting  a  headlight  on  a  windy  night.  I 
have  had  considerable  experience  in  that 
kind  of  railroad  trouble.  I  have  tried 
many  different  kinds  of  schemes,  and  one 
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of  the  best  I  ever  tried  was  to  remove  the 
chimney  wick  tube  casing  and  button, 
trim  all  the  burnt  crust  from  the  wick, 
replace  the  button  and  casing,  then  take  a 
small  piece  of  thin  manifold  paper.  An 
old  train  order  acts  very  well.  I  wrap  it 
two  or  three  turns  around  my  finger  so  as 
form  a  kind  of  hollow  tube,  slip  it  down 
over  the  button  and  inside  of  the  wick 
tube  casing  so  that  the  lower  edge  of  the 
paper  will  come  in  contact  with  the  wick 
and  the  top  extend  slightly  above  the  but- 
ton. 

Put  the  chimney  on,  and  the  paper 
soon  becomes  saturated  with  oil  from  the 
wick.  When  I  wish  to  light  the  head- 
light, I  just  light  a  match,  hold  it  in  the 
top  of  the  chimney  for  a  few  seconds  until 
it  gets  a  good  start,  then  drop  it  down  the 
chimney.  The  burning  match  ignites  the 
thin,  oily  paper,  and  that  will  burn  down 
to  and  light  the  wick,  and  the  job  is  done. 
I  have  often  lighted  headlights  by  this 
plan  when  all  other  plans  have  failed. 
Wm.  Bosley. 

Mat  toon.  III. 


To  Make  Smokeless  Firing  Work. 

I  agree  with  your  method  of  smokeless 
firing,  but  smokeless  running  must  accom- 
pany it.  I  know  of  runners  who  will  take 
the  coal  out  of  a  firebox  as  fast  as  one 
man  can  possibly  put  it  in. 

I  want  to  give  you  a  little  experience 
that  I  had.  After  reading  your  report  on 
"Smokeless  Firing"  on  some  Western 
road,  I  asked  my  fireman  what  he  thought 
of  the  theory.  He  hadn't  seen  it ;  but  that 
night  he  looked  it  up,  and  the  next  morn- 
ing he  said,  "I  am  going  to  try  Sinclair's 
smokeless  firing." 

Now  I  must  give  you  a  description  of 
engine  and  grade:  Cylinders,  19x26;  fire- 
box, II  feet  4  inches  long,  no  brick  arch; 
grade,  68  feet,  to  the  mile ;  eighteen  loads, 
60,000  pounds ;  distance,  five  miles.  We 
made  three  trips  up  this  hill  with  less 
black  smoke  than  we  generally  had  in 
getting  the  train  started.  The  general 
rule  is :  As  soon  as  the  engine  makes  one 
exhaust,  to  break  up  the  fire,  then  the 
fireman  throws  in  from  five  to  fifteen 
scoops  of  coal. 

Now,  I  claim  my  fireman  was  working 
under  difficulties,  but  made  a  success.  He 
had  more  steam  with  one-third  less  coal. 
But  the  fireman  must  have  the  assistance 
of  the  engineer.  When  the  engineer  starts 
the  hind  end  of  the  train  first  and  leaves 
the  links  dragging  on  the  ties,  throttle 
wide  open,  one  shovel  of  coal  don't  stop 
in  the  firebox  long  enough  to  get  warm. 

If  the  operative  department  would  ar- 
range to  give  engineers  regular  firemen, 
who  would  take  an  interest  in  their  work 
and  be  willing  to  improve  and  learn,  it 
would  be  a  great  saving  to  the  company. 

In  some  places  there  is  no  incentive  to 
be  saving  of  coal,  for  there  is  no  individ- 
ual account  of  coal.  The  engine  is  loaded 
at  the  chutes ;  all  that  will  lay  on  standing 
still,  and  when  running  it  will  lose  off  by 
the  ton.  I  think  if  the  hostler  would  back 
the  tank  on  the  scales  before  he  goes  to 
the  pockets  and  light  weight,  then  weigh 
the  loaded  tank  before  taking  water,  and 
charge  every  engine  with  what  coal  she 
has,  there  would  be  some  encouragement 
for  enginemen  to  economize  in  using  coal. 
I  think  there  is  90  per  cent,  more  coal 
wasted  by  poor  firing  and  running  and  by 
losing  off  along  the  line  than  by  oil  used 
extravagantly. 

The  great  cry  is  on  oil,  but  if  there  were 
a  little  more  care  taken  with  supply  cans, 
there  would  be  a  greater  saving  in  that 
source.  It  is  a  common  thing  to  see  oil 
running  out  of  tank  boxes  where  the  sup- 
ply cans  are  kept;  and  the  hand  cans  are 
filled  with  cold  oil,  set  on  the  shelf  or 
boiler,  and  as  soon  as  it  gets  warm  the 
oil  runs  over.  If  this  weie  saved  and  put 
on  the  bearings,  it  wouia  save  lots  of  hot 
boxes.  Now,  I'm  in  favor  of  economy; 
but  when  the  company  will  refuse  the  fire- 
man a  15-cent  can,  and  waste  15  cents' 
worth  of  oil  through  a  leaky  can,  it  i; 
poor  encouragement  to  economize. 
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I  started  in  on  "smoke,"  and  have  wan- 
dered off  from  the  subject  entirely — per- 
haps got  lost  in  the  smoke ;  but  I  should 
like  to  hear  from  some  other  engineer 
on  this  subject;  and  if  this  misses  the 
waste  casket,  I  may  have  something  to 
say  in  tiie  future.  B.  V.  Francis. 

Galeton,  Pa. 


Smokeless  Firing. 

Smokeless  firing  is  the  topic  for  all  who 
are  connected  with  the  handling  of  steam 
engines,  yet  we  find  so  many  who  say  it 
cannot  be  done.  You  will  find  the  am- 
bitious and  young  fireman  ready  to  im- 
prove and  listen  to  advice  given  him,  but 
by  the  time  he  has  been  a  year  firing  he 
has  been  with  so  many  different  engines 
and  engineers  that  any  old  way  will  do, 
and  when  you  ask  if  they  have  the  latest 
notice  in  regard  to  firing,  your  answer  is: 


less  in  regard  to  smoke  generally  burnt 
nearly  a  ton  more  coal,  and  the  lime  was 
harder  to  make  on  account  of  engine  not 
working  as  free  and  easy,  although  I  was 
using  more  oil  in  cylinders  than  with 
regular  fireman.  Four  or  five  firemen 
who  have  been  with  me  are  engineers  to- 
day, and  first-class  ones,  knowing  how  to 
get  the  most  work  out  of  their  engines, 
and  most  all  readers  of  Locomotive  En- 
gineering. Railway  companies  which  en- 
courage advancement  with  ability  will  find 
it  one  of  the  big  steps  toward  smokeless 
firing  when  properly  looked  after. 

Firemen  should  learn  to  hold  shovel  so 
tlial  with  a  little  turn  of  the  wrist  they 
can  turn  the  shovel  as  it  enters  the  doors, 
and  they  will  find  that  the  corner  will  be 
reached  easily  without  that  big  jerk  some 
use,  and  scatter  coal  from  front  back 
along  sides,  as  some  will  fall  off  toward 


having  all  the  bright  red  pulled  into  flues. 
W    IT    VV    Roberts. 
Cincinnati,   Ohio. 


Richmond  Locomotive  for  Plant  System 

The  ten-wheel  locomotive  hereby  shown 
is  one  of  a  number  recently  built  by  the 
Richmond  Locomotive  Works  for  the 
Plant  System.  The  weight  of  the  engine 
is  138,000  pounds,  104,000  of  that  being  on 
the  driving  wheels. 

The  cylinders  are  19  x  26  inches,  and 
the  driving  wheels  are  69  inches  diameter. 
The  boiler  is  60  inches  diameter,  and  is 
built  to  carry  a  working  pressure  of  200 
pounds  to  the  square  inch.  The  engine 
has  a  little  over  23,000  pounds  tractive 
power  and  a  ratio  of  adhesion  of  4.5. 

Cast  steel  has  been  used  to  considerable 
extent  in  the  construction  of  the  engines, 
the  driving  wheels  and  a  variety  of  other 


TEN-WHEELER    FOR    PLANT    SYSTEM. 


■"You  have  no  kick  coming,  as  I  kept  her 
hot;  the  coal  don't  cost  you  anything." 
I  have  been  on  a  run  which  pulled  from 
three  to  five  cars  north,  and  made  from 
twenty-one  to  twenty-seven  stops,  and 
nine  to  twelve  cars  on  the  return  trip. 

I  have  had  a  good  many  firemen,  and 
those  who  fired  without  smoke  were  al- 
ways trying  and  doing  their  best,  and  in 
that  way  I  was  able  for  years  to  handle 
a  large  train  with  a  small  engine,  which 
was  worked  to  the  full  capacity,  and  got 
the  name  of  being  the  best  one  on  the 
road,  and  at  different  times  when  engine 
was  in  for  repairs  had  one  of  the  others, 
which  we  did  as  well  with  as  our  own, 
and  I  found  that  a  fireman  who  was  care- 


center  of  fire,  and  arch  protects  this  part 
of  fire.  So  very  little  coal  is  wanted  under 
arch,  but  next  the  flue  sheet  will  want  to 
be  fed  regularly  and  often,  as  this  is  one 
of  the  weak  spots  of  your  fire.  If  let  get 
thin  there  is  a  rush  of  cold  air  into  flues, 
and  your  bright  even  fire  in  the  rest  of 
the  box  will  not  overcome  this  cooling 
effect,  and  when  you  shake  your  grater 
you  will  find  partly  burnt  coal  in  ashpan ; 
also  when  you  shut  off  there  is  a  volume 
of  black  smoke,  showing  that  your  fire 
was  not  receiving  proper  supply  of  air 
evenly,  and  what  should  have  been  heat  is 
now  passing  out  as  smoke.  I  have  found 
that  to  shake  the  grates  when  shut  off 
gives  you  a  chance  to  loosen  fire  without 


parts  being  of  that  material.  Richardson 
balanced  valves  and  United  States  metallic 
rod  packing  have  been  used  on  the  en- 
gines. There  are  very  few  other  special- 
ties. More  particulars  will  be  found  on 
our  skeleton  diagram  of  the  engine  on 
page  116. 


The  man  who  develops  an  old  idea  into 
a  commercial  success  deserves  more  credit 
than  the  one  who  '"thought  of  it,"  but 
never  worked  out  the  details  successfully. 
He  cannot,  however,  afford  to  ignore  the 
claims  of  the  originators,  as  it  gives  the 
appearance  of  claiming  more  than  is  due. 
Tlie  successful  man  can  afford  to  be  gen- 
erous. 
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Car  Builders'  Combination. 

Folluwing  tht;  example  of  the  leading 
locomotive  builders,  a  combination  has 
been  formed  by  the  car  builders  for  the 
regulating  of  prices.  The  prospectus  of 
the  American  Car  &  Foundry  Company, 
which  is  soon  to  be  incorporated  under 
the  laws  of  New  Jersey,  was  issued  last 
month.  The  new  corporation  is  to  be  a 
consolidation  of  the  following  concerns, 
which  are  engaged  in  the  manufacture  of 
freight  and  passenger  cars :  The  Michigan- 
Peninsular  Car  Company,  of  Detroit ;  the 
Jackson  &  Woodin  Manufacturing  Com- 
pany, of  Berwick,  Pa. ;  the  Missouri  Car 
and  Foundry  Company,  of  St.  Louis ;  the 
Ohio  Falls  Car  Manufacturing  Company, 
of  Jeffersonville,  Ind. ;  the  Union  Car 
Company,  of  Bufifalo ;  the  St.  Charles  Car 
Company,  of  St.  Charles,  Mo. ;  the  Wells 
&  French  Company,  of  Chicago,  and  the 
Terre  Haute  Car  &  Manufacturing  Com- 
pany, of  Terre  Haute,  Ind.  The  total 
annual  capacity  of  the  united  companies  is 
86,500  freight  cars,  500  coaches,  820.OOU 
wheels,  125,000  tons  castings,  30,000  tons 
of  pipe  and  90,000  tons  of  bar  iron. 

The  capital  stock  to  be  authorized  is 
$30,ooo,o{X)  7  per  cent,  non-cumulative  pre- 
ferred stock,  and  $30,000,000  common 
stock.  Of  this.  $2,400,000  of  preferred 
and  a  like  amount  of  common  stock  are 
to  be  retained  in  the  treasury  of  the  com- 
pany for  the  acquisition  of  other  proper- 
ties, for  improvements,  etc. 

The  locomotive  builders  have  not  been 


particularly  successful  with  their  com- 
bination, and  we  believe  that  the  business 
of  car  building  has  elements  of  disagree- 
ment that  are  not  even  found  among  loco- 
motive builders. 

When  the  demand  for  cars  or  locomo- 
tives is  best,  there  is  no  difficulty  in  keep- 
ing up  prices ;  but  when  orders  become 
scarce  and  every  car  builder  is  striving  his 
very  best  to  get  ahead  of  his  competitor, 
prices  always  suffer  more  or  less,  and  in- 
stead of  open  competition  the  combination 
enables  certain  parties  to  underbid  the  others 
secretly  or  to  give  special  advantages  to 
the  buyer.  The  various  car  builders  are 
getting  all  they  can  do  now,  and  they  are 
very  stupid  if  they  are  doing  work  for 
nothing  or  for  less  than  a  good  profit  to 
reimburse  them  for  the  long  idleness  when 
tlieir  capital  was  unremunerative. 

We  do  not  believe  that  a  combination 
will  profit  the  car  builders  much,  and 
we  know  that  it  would  arouse  the  ire  of  a 
great  many  railroad  companies.  Railroad 
companies  are  not  backward  in  combin- 
ing themselves  for  the  purpose  of  inain- 
taining  rates,  but  they  hate  to  see  a  com- 
bination among  manufacturers  wlio  fur- 
nish  them  with  supplies. 


Scarf   Against    Butt    Welding   of    Flue 
Tubes. 

Tinngs  or  operations  tliat  seem  ration- 
ally to  be  the  best  methods  sometimes  turn 
out  in  practice  to  be  far  from  perfect.  In 
all  railroad  shops  it  is  necessary  to  weld 
safe  ends  on  flues  that  have  been  removed 
from  boilers,  and  the  principles  of  com- 
mon sense  say  that  the  best  method  of 
welding  the  ends  together  would  be  to 
scarf  the  two  ends  so  that  they  should 
make  a  lapping  fit,  and  then  heat  them  to 
the  welding  temperature  and  squeeze  them 
together.  That  is  the  ordinarily  followed 
plan,  and  it  does  fairly  well;  but  some 
master  mechanics  who  have  tried  other 
methods  say  that  scarf  welding  is  an  in- 
ferior means  of  attaching  tubes  to  their 
safe  ends. 

One  very  intelligent  shop  foreman  that 
we  interviewed  said  that  he  had  tried 
scarf  welding  and  butt  welding,  and  he 
found  that  the  scarf-welded  tubes  invari- 
ably pulled  apart  where  they  were  sup- 
posed to  be  welded,  and  at  a  maximum 
pressure  of  22,000  pounds,  not  one  of  the 
scarf-welded  tubes  was  actually  welded, 
although  every  care  was  used  to  make  a 
good  job  of  them,  the  man  who  welded, 
them  being  a  man  of  experience  in  this 
line  of  work.  The  scarfs  invariably  pulled 
apart  and  showed  that  they  were  simply 
stuck  together  and  not  thoroughly  welded. 
The  first  tubes  welded  by  the  butt-weld 
were  treated  to  the  same  pulling  test  and 
broke  through  the  weld  at  about  22.000 
pounds,  showing  a  clean  but  hard-brittle 
fracture.  In  order  to  do  away  with  this 
hardening  of  the  metal  at  the  weld,  the 
following  method  of  making  the  butt-weld 
was  followed :  A  long,  close-fitting  man- 
dril was  swung  from  a  post  back  of  the 


forge,  so  that  the  end  of  it  would  swing 
around  so  as  to  be  just  above  the  fire.  A 
collar  was  keyed  on  this  mandril  at  the 
right  distance  from  the  end.  The  safe- 
end  and  tube  were  placed  in  the  fire  and 
brought  to  a  welding  heat,  at  the  same 
time  the  mandril  was  turned  so  that  it 
would  be  directly  over  the  fire.  In  this 
way,  while  the  safe-end  and  tube  were  be- 
ing brought  to  a  welding  heat,  the  mandril 
would  be  heated  to  a  fair  red  heat.  At  the 
proper  time  the  safe-end  was  slipped  on 
tiie  mandril  and  against  the  collar,  the  tube 
was  then  put  on  tue  mandril  and  the  end 
struck  several  light  blows  with  a  light 
haiTimer.  The  weld  was  then  allowed  to 
cool  slowly  and  then  tested,  when  it  was 
found  that  the  hardening  of  the  metal  at 
the  weld  nad  been  done  away  with  and  .1 
weld  made  that  would  not  break  until 
35,000  to  40,000  pounds  pressure  had  been 
applied.  The  tubes  were  i ■/2-inch  Alger- 
ite,  and  it  took  a  pressure  of  42,000  pounds 
to  pull  a  new  piece  in  half. 

In  making  the  butt-weld  great  care  was 
taken  to  have  the  welding  heat  uniform, 
and  the  mandril  on  which  to  weld  them 
hot  enough  to  prevent  the  weld  from  be- 
coming chilled  and  hardened.  It  was  also 
found  that  the  weld  could  be  spoiled  by 
striking  too  many  blows  with  too  heavy  a 
hammer;  four  or  five  blows  with  a  5-pound 
hammer  being  sufficient  to  make  a  good 
weld,  and  if  care  be  taken  in  matching  the 
end,  no  dressing  up  is  necessary. 


Iron  and  Steel  Boiler  Tubes. 

The  unusually  high  steam  pressure  th.at 
has  been  growing  common  in  locomotive 
boilers  has  been  putting  all  the  details 
under  very  trying  ordeals,  and  we  are  con- 
stantly hearing  of  failures  where  com- 
fortable assurance  and  certainty  of  safety 
used  to  be  the  rule.  We  find  much  tribu- 
lation among  those  who  have  care  of 
boiler  tubes  under  the  new  conditions  of 
high  pressure  and  intensified  heat.  There 
is  a  tendency  to  discredit  the  knobbled 
iron  tube  in  favor  of  seamless  drawn  soft- 
steel  tubes.  There  is  a  movement  in  favor 
ot  better  inspection  of  the  charcoal-iron 
tubes  formerly  received  without  question, 
and  especially  in  the  inspection  of  the 
welded  seams.  From  conviction  we  hold 
by  tlie  lap-welded  charcoal  tubes,  and  we 
feel  certain  that  the  government  naval 
officials  who  have  specified  steel  for  tor- 
pedo boat  boilers  have  made  a  mistake ; 
yet  we  are  not  oblivious  of  the  fact  that 
many  welded  iron  tubes  have  been  put 
in  boilers  which  deserved  going  into  the 
scrap   heap. 

Where  a  high  grade  of  material  and 
high  grade  of  workmanship  have  been 
maintained,  we  think  that  the  lap-welded 
iron  tube  is  as  much  superior  to  the  steel 
tube  for  225  pounds  per  square  inch  as  it 
was  for  100  pounds  per  square  inch;  but 
carelessness  on  either  side  will  bring  dis- 
aster to  the  party  whose  material  does 
not  pass  successfully  through  the  test  or- 
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deal.  The  ordinary  test  ordeal  does  not, 
however,  do  justice  to  the  material  and 
character  of  a  flue  tube,  although  that  is 
its  means  of  approval  or  rejection.  Put- 
ting in  a  set  of  tubes  and  making  them 
watertight  or  free  from  leakage  is  an 
operation  dependent  very  much  upon  the 
skill  of  the  tube  setter.  It  is  only  when 
the  tribulations  of  hard  service  and  the 
contracting  and  expansion  from  variations 
of  temperature  show  themselves,  that  the 
good,  reliable  tube  begins  to  demonstrate 
that  the  commonplace  feature  of  failing 
to  leak  is  better  than  the  high-tone  claim 
that  "this  is  the  most  durable  tube  offered 
to  the  department."  A  peculiarity  of  steel 
tubes  is  that  when  they  once  begin  to  leak 
and  have  to  be  rolled  or  expanded,  the 
ends  never  fit  the  tube-plate  holes,  and  that 
they  always  leak  on  the  least  provocation 
until  the  end  of  their  reduced  usefulness. 
The  steel  material  is  more  susceptible  to 
changes  of  temperature  than  iron  tubes, 
and  is  therefore  more  liable  to  fail  under 
extreme  conditions.  The  naval  engineers 
might  have  learned  useful  lessons  about 
boiler  tubes  if  they  had  given  a  little  more 
attention  to  the  experience  of  railroad 
master  mechanics.  The  latter,  as  a  rule, 
have  refused  to  purchase  steel  tubes,  be- 
cause they  were  found  inferior  to  those 
made  from  iron,  and  their  conditions  of 
preventing  leakage  were  just  as  hard  to 
meet  as  those  of  the  rapid  steam-making 
torpedo  boat. 


Energy  and  Power. 

Engineering  writers  are  much  given  to 
using  the  terms  energy  and  power  as  if 
the  words  conveyed  the  same  meaning. 
We  have  often  wished  to  demonstrate  the 
difference  in  the  two  terms,  but  the  dis- 
tinctions were  difficult  to  define,  and  we 
never  perceived  them  clearly  until  we  saw 
them  defined  by  Professor  Reynolds,  who 
says: 

"Although  the  terms  energy  and  power 
are  in  continual  use,  such  use  is  seldom 
in  strict  accordance  with  their  scientific 
meaning.  In  many  ways  the  conception 
of  energy  has  been  rendered  popular,  but 
a  clear  idea  of  the  relation  of  energy  to 
power  is  difficult.  This  arises  from  the 
extreme  generality  of  the  terms ;  in  any 
particular  case  the  distinction  is  easy.  It 
is  easiest  to  express  this  distinction  by  an 
analogy ;  but  as  a  matter  of  fact,  every- 
thing that  seems  analogous  is  really  an  in- 
stance of  energy.  Power  may  be  consid- 
ered to  be  directed  energy;  and  we  may 
liKen  many  forms  of  energy  to  an  excited 
mob,  while  the  directed  forms  are  likened 
to  a  disciplined  army. 

"Energy  in  the  form  of  heat  is  in  the 
mob  form ;  while  energy  in  the  form  of 
a  bent  spring,  or  a  raised  weight,  matter 
moving  in  one  direction,  or  of  electricity, 
is  in  the  army  form.  In  the  one  case  we 
can  bring  the  whole  effect  to  bear  in  any 
direction,  while  in  the  other  case  we  can 
only  bring  a  certain  portion  to  bear,  de- 


pending on  its  concentration.  Out  of 
energy  in  the  mob  form  we  may  extract 
a  certain  portion,  depending  on  its  in- 
tensity and  surrounding  circumstances, 
and  it  is  only  this  portion  which  is  avail- 
able  for  mechanical  operations. 

"Now  energy  in  what  we  may  call  its 
natural  sources  has  both  these  forms.    All 
heat   is   in   the   mob   form,   hence   all    the 
energy  of  chemical  separation,  which  can 
only   be   developed   by   combustion,   is   in 
the     mob    form,    and     this    includes     the 
energy    stored    in    the    medium    of    coal. 
The    combustion    of    one    pound   of   coal 
yields   from   ten   to   twelve   million    foot- 
pounds  of   energy   in   the   mob    form   of 
heat ;  under  no  circumstances  existing  at 
present  can  all  this  be  directed,  nor  have 
we  a  right,  as  is  often  done,  to  call  this 
the  power  of  coal.     What  the  exact  pos- 
sible power  is  we  do  not  know,  but  prob- 
ably about  four-fifths  of  this,  that  is  to 
say,  from  eight  to  ten  million  foot-pounds 
of  energy   per  pound  of  coal   is   the   ex- 
treme limit  it  can  yield  under  the  present 
conditions   of   temperature   at   the   earth's 
surface.     But  before  this  energy  becomes 
power,  it  must  be  directed.    This  direction 
is  at  present  performed  by  the  steam  en- 
gine,   which    is   the   best    instrument    art 
has  yet  devised,  but  the  efficiency  of  which 
is  limited  by  the  fact  that  before  the  very 
intense   mob   energy  of  the   fire   is  at   all 
directed,  it  has  to  be  allowed  to  pass  into 
the  less  intense  mob  energy  of  hot  water 
or  steam.     The  relative  intensity  of  these 
energies    are    something    like    twenty-five 
to  nine.     The  very  first  operation  of  the 
steam  engine  is  to  diminish  the  directable 
portion    of   the   energy   of   the   pound   of 
coal  from  nine  millions  to  three  millions. 
In   addition    to    this    there   are    necessary 
wastes   of   directable  energy,   and   a   con- 
siderable expenditure  of  already  directed 
energy  in  the  necessary  mechanical  opera- 
tions.    The   result   is  that,   as   the  limit, 
in     the    very     highest    class   engines     the 
pound  of  coal  yields  about  one  and  a  half 
millions     of    foot-pounds ;     in    what    are 
called    "first-class   engines,"    such   as   the 
compound    engines    on    steamboats,    the 
pound  of  coal  yields  one  million,  and  in 
the    majority    of    engines,    about    five    or 
six  hundred  thousand  foot-pounds.  These 
quantities    have    been    largely    increased 
during  the  last    few    years;    as    far    as 
science    can   predict   they   are   open   to   a 
further    increase.      In    the    steam    engine 
art   is   limited    to   its   three   million    foot- 
pounds per  pound  of  coal ;   but  gas   en- 
gines have  already  made  a  new  departure, 
and  there  seems  no  reason  why  art  should 
stop  short  of  a  large  portion  of  the  nine 
millions." 


Expanding  Nozzles. 

Witlim  the  month  we  have  received 
two  letters  asking  for  information  about 
the  value  of  expanding  exhaust  nozzles 
and  to  what  extent  they  have  been  used  on 


locomotives.  VV'c  do  not  think  of  any  one 
of  the  numerous  attachments  or  reputed 
improvements  that  have  been  put  upon 
the  locomotive  about  which  there  arc  so 
many  conflicting  opinions  or  policies  as 
there  have  been  regarding  expanding 
nozzles.  In  our  protracted  experience 
with  railroads  we  do  not  remember  a  year 
when  there  was  not  at  least  one  new  ex- 
panding nozzle  under  trial,  and  sometimes 
there  were  five  or  cix  brand  new  ones, 
each  being  zealously  commended  by  .ts 
friends. 

The  history  of  the  expanding  nozzle  is 
almost  as  old  as  the  history  of  the  loco- 
motive. Timothy  Hackworth,  who  wa» 
superintendent  of  the  Stephenson  JLoco- 
motive  Building  Works  and  taught  the 
Stcphensons,  father  and  son,  the  principal 
things  about  the  locomotive  that  they  got 
credit  for  inventing,  was  the  first  man  to 
properly  understand  the  value  of  exhaust 
steam  passed  through  a  nozzle  central  with 
the  smoke-stack  as  a  generator  of  draft  in 
the  firebox.  He  carried  the  practice  of 
contracting  the  nozzle  too  far,  and  his 
engines  suffered  from  back  pressure  in  the 
cylinders.  Nevertheless,  many  early  de- 
signers imitated  Hackworth's  practices,  for 
they  iiad  the  merit  of  making  the  engines 
burn  freely  the  hard  coke  which  was  for 
two  or  three  decades  the  only  fuel  per- 
missible for  locomotives  to  burn. 

During  the  first  twenty  years  after  the 
opening  of  the  Liverpool  &  Manchester, 
the  first  railway  in  England  built  to  carry 
passengers,  the  companies  were  permitted 
to  charge  about  the  same  fare  as  stage- 
coach companies  were  accustomed  to 
exact  from  passengers.  That  was  exceed- 
ingly high,  and  it  was  a  very  profitable 
thing  for  railway  companies  under  its 
tariff.  People,  however,  soon  realized  that 
it  cost  much  less  to  move  a  passenger  on 
a  railway  than  it  did  to  carry  one  on  a 
stage  coach,  and  rates  for  railway  travel 
were  gradually  greatly  reduced  by  acts  of 
Parliament.  Before  that  there  was  so 
much  profit  in  railroad  operating  that  the 
word  "economy"  was  forgotten.  When 
reduction  of  rates  and  competition  began 
to  have  their  natural  results,  railway  man- 
agers realized  the  necessity  to  close  up 
leaks,  and,  as  usual,  the  first  attention  was 
bestowed  upon  the  power  department.  The 
demand  then  arose  to  reduce  the  fuel  bills, 
which  were  conspicuous  for  the  promin- 
ence they  neld  in  operating  expenses. 

In  early  railway  days  there  was  a  loco- 
motive-building concern,  Hathorn  &  Co.. 
ot  Newcastle,  England,  that  made  strenu- 
ous efforts  to  keep  in  the  front  in  the  con- 
struction of  the  best  engines  for  economi- 
cal and  efficient  service.  That  company 
about  1840  brought  out  an  expanding 
nozzle  which  they  guaranteed  to  save  a 
great  deal  of  fuel,  since  by  its  use  the  ex- 
haust could  be  softened  at  the  times  when 
the  exhaust  steam  put  its  greatest  strain 
upon  the  fire.  About  the  ^pme  time  Rich- 
ard Norris,  who  was  one  of  America's 
earliest  locomotive  builders,   put   an   ex- 
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panding  nozzle  into  use,  which  resembled 
so  closely  that  employed  by  the  Hathorn 
people  that  a  dispute  between  the  two  en- 
sued, which,  however,  came  to  nothing, 
unless  it  was  to  advertise  the  advantage 
of  employing  expanding  nozzles. 

Since  that  time,  the  popularity  of  the 
expanding  nozzle  has  fluctuated  like  a 
profile  showing  the  ups,  downs  and  levels 
of  an  undulating  railroad  track.  The 
number  invented  have  been  legion.  Wc 
cannot  understand  why  any  motive  power 
man  who  has  given  the  subject  of  draft 
appliances  any  attention  or  study  can  fail 
to  acknowledge  that  an  expanding  nozzle 
possesses  great  fuel-saving  capabilities ; 
yet  with  all  the  stimulation  put  upon 
motive  power  officials  to  reduce  the  ex- 
pense of  their  fuel  bills,  the  expanding 
nozzle  has  seldom  received  the  support 
that  kept  it  in  use  for  any  length  of 
time.  A  few  railroad  companies  are 
using  expanding  nozzles  and  the  officials 
report  that  a  very  gratifying  saving  of 
iuel  results;  but  others  do  not  display  any 
desire  to  participate  in  the  saving  efifected 
from  a  device  which  costs  next  to  nothing 
to  apply.  We  suppose  that  were  hundreds 
of  dollars  required  to  apply  an  expand- 
ing nozzle  to  each  locomotive  that  the 
practice  would  become  popular. 

The  principal  difficulty  that  has  spoiled 
the  usefulness  of  expanding  nozzles  has 
been  the  gumming  of  the  movable  connec- 
tions which  made  them  inoperative  when 
not  worked  regularly.  Devices  tViat  would 
have  saved  hundreds  of  dollars  monthly  for 
each  locomotive  have  been  abandoned  be- 
cause they  were  neglected.  The  careless- 
ness implied  is,  of  course,  the  worst  kind 
of  reflection  on  those  in  charge ;  but  most 
of  these  people  seem  to  stand  with  im- 
punity implied  carelessness  that  would 
ruin  the  reputation  of  most  men  pretend- 
ing to  superintend  ordinary  lines  of  busi- 
ness. 

For  years  the  weakness  of  the  expand- 
ing exhaust  nozzle  was  said  to  be  its  need 
of  constant  attention.  The  lever  operat- 
ing it  was  always  placed  convenient  for 
the  engineer  who  was  not  half  as  much 
interested  in  its  working  as  the  fireman. 
An  intelligent  fireman  would  soon  realize 
that  his  work  of  coal  shoveling  would  be 
considerably  reduced  in  starting  from 
stations  and  on  steep  grades  if  he  could 
ease  with  the  nozzle  opening  to  suit  the 
condition  of  steam  making.  He  was  the 
man  to  tell  when  a  little  closing  or  a 
little  opening  would  be  of  advantage. 
Yet  we  never  knew  of  the  lever  of  the 
expanding  nozzle  being  placed  where  the 
fireman  could  work  it  conveniently. 

In  one  or  two  expansion  nozzles  that 
we  know  of  the  operation  is  automatic 
and  is  connected  with  the  reverse  lever. 
That  has  its  good  and  bad  points,  but 
on  the  whole  we  think  it  is  the  best  ar- 
rangement that  can  be  made. 

The  principal  purpose  of  an  expanding 
-nozzle  is  to  save  coal,  but  it  has  another 


purpose  when  properly  used,  and  that  is 
preventing  noise.  On  many  roads  where 
small  nozzles  are  the  rule  engines  start- 
ing out  of  a  covered  station  pain  the 
passengers  with  the  deafening  noise  of 
the  exhaust  steam.  In  the  terminus  of 
the  Delaware,  Lackawanna  &  Western,  at 
Hoboken,  N.  J.,  an  anthracite  burning 
road,  we  frequently  see  men  and  women 
v/alking  with  their  hands  on  their  ears 
to  deaden  the  cannon-like  snaps  of  ex- 
haust steam  from  engines  backing  out 
trains.  Other  roads  are  no  better,  and 
the  easiest  remedy  is  an  exhaust  nozzle 
that  can  be  opened  sufficiently  to  permit 
the  steam  to  escape  without  intense  noise. 


Assault  on  the  M.  C.  B.  Coupler. 

About  the  time  we  went  to  press  with 
last  month's  paper,  we  received,  like  all 
other  railroad  papers,  through  Mr.  A.  E. 
Welby.  general  superintendent  of  the  Rio 
Grande  Western,  a  letter  written  by  Mr. 
John  Hickey.the  company's  superintendent 
of  motive  power,  in  which  he  expressed  in- 
tense dissatisfaction  with  the  Master  Car 
Builder  type  of  car  coupler.  Mr.  Hickey 
has  always  been  noted  for  having  very 
positive  convictions  on  all  prominent  rail- 
road mechanical  questions,  and  his  views 
on  the  shortcomings  of  the  M.  C.  B. 
coupler  are  as  emphatic  as  any  of  his 
previous  utterances.  He  says  that  al- 
though this  type  of  coupler  has  had 
powerful  support  behind  it  from  railroad 
companies,  the  press  and  legislatures,  it 
has  proved  the  most  expensive  to  main- 
tain and  apply,  uncertain  as  to  security 
of  coupling  and  disappointing  as  a  means 
of  safety.  Locking  devices  that  are  de- 
fective and  contour  lines  that  do  not  con- 
form to  each  other  formed  the  principal 
themes  of  a  long  letter.  Apart  from  its 
mechanical  weaknesses,  Mr.  Hickey  as- 
serts that  the  vertical  plane  coupler  in- 
creases the  resistance  of  trains  on  curves, 
that  it  has  no  merit  as  an  automatic 
coupler,  or  as  a  means  of  holding  cars 
together,  and  sums  up  its  demerits  by 
saying  that  the  coupler  is  a  failure,  that 
a  substitute  must  be  found  for  it,  and  the 
sooner   the   better. 

The  views  expressed  by  Mr.  Hickey 
represent  the  opinions  of  a  small  minority 
of  railroad  officials  who  see  no  prominent 
points  about  the  coupler  except  its  short- 
comings. There  has  been  considerable 
trouble,  expense  and  annoyance  from 
failures  of  the  vertical  plane  coupler,  but 
no  device  could  be  invented  to  stand  the 
rough  service  endured  by  a  car  coupler 
without  giving  cause  for  complaint.  What 
causes  more  trouble  than  anything  else 
with  the  M.  C.  B.  coupler  is  diversity  of 
contour  lines,  and  the  railroad  companies 
have  themselves  to  blame  for  the  magni- 
tude of  this  evil.  There  are  standard 
contour  lines,  and  the  Pratt  &  Whitney 
Company  went  to  great  expense  making 
gages  that  would  indicate  how   near  any 


coupler  was  to  the  standard ;  but  com- 
paratively few  railroad  companies  took 
sufficient  interest  in  car  couplers  to  pur- 
chase the  test  gage.  Master  car  builders 
raised  their  voices  in  association  and  club 
meetings  in  favor  of  rigid  inspection  of 
contour  lines,  and  then  went  home  and 
accepted  couplers  purchased  without  pay- 
ing the  least  attention  to  the  contour  lines. 
So  long  as  the  couplers  looked  about  right 
they  were  applied  to  the  cars.  Molders 
who  are  making  car  couplers  by  piece 
work  are  not  liable  to  trouble  themselves 
about  maintaining  exact  contour  lines; 
his  slipshod  production  passes  along  to 
the  car  and  nothing  is  found  wrong  until 
the  coupler  fails  to  match  with  some  other 
coupler,  and  causes  a  break-in-two.  The 
miserably  loose  methods  that  brought 
forth  an  individual  M.  C.  B.  standard 
axle-box  bearing  for  nearly  every  rail- 
road in  the  country,  which  was  not  inter- 
changeable with  those  of  other  roads,  are 
at  work  to  make  the  M.  C.  B.  standard 
coupler  a  failure.  Those  who  wish  to 
prevent  that  consummation  ought  to  start 
out  to  do  battle  with  the  test  gage  as 
their  main  weapon.  Let  theiu  arm  their 
inspectors  at  interchange  points  with  that 
instrument  and  reject  every  car  that  has 
couplers  whose  contour  lines  do  not  come 
within  the  limit  of  deviation,  and  the 
divergence  of  contour  lines  will  soon 
cease,  also  the  annoyances  resulting  there- 
from. 

It  is  madness  to  hold  that  at  this  date 
the  M.  C.  B.  coupler  is  a  failure  and 
something  else  must  be  found  to  take  its 
place.  1  here  are  too  many  of  that  type 
in  service.  An  agriculturist  was  once 
assailed  by  a  furious  bull  and  to  avoid 
getting  gored  he  caught  the  animal  by 
the  horns  and  held  on.  And  he  was  com- 
pelled to  hold  on  until  the  animal  was 
subdued.  To  railroad  companies  the  car 
coupler  is  a  rampant  bull.  They  have 
taken  the  vertical  plane  by  the  horns,  and 
woe  to  those  who  let  go  until  it  is 
subdued. 

The  assertion  that  the  M.  C.  B.  coupler 
is  expensive  to  maintain  does  not  appear 
to  be  supported  by  facts.  Makers  of  M. 
C.  B.  couplers  are  nearly  all  willing  to 
guarantee  the  maintenance  of  their  coup- 
lers for  sums  that  range  from  50  cents  to 
$1  a  year.  No  one  accustomed  to  the  link 
and  pin  coupler  would  engage  to  keep 
up  a  supply  of  links  and  pins  for  a  dollar 
a  year  per  car.  So  far  as  first  cost  of  the 
coupler  is  concerned,  it  counts  for  little, 
the  cost  of  maintenance  being  the  prin- 
cipal  consideration. 

The  statistics  showing  the  breaking  in 
two  of  trains  and  the  kind  of  coupler  that 
was  responsible  for  each  accident  are  not 
so  full  as  might  be  desired,  but  the  in- 
formation on  that  line  available  does  not 
tend  to  show  that  the  M.  C.  B.  coupler 
compares  imfavorably  with  the  link  and 
pin.  Mr.  J.  W.  Thomas,  general  manager 
of  the  Nashville,  Chattanooga  &  St.  Louis, 
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rc'iuires  particulars  of  all  breaks-in-two 
•01  trains  to  be  reported,  and  the  growing 
data  appear  to  prove  that  the  sooner  the 
link  and  pin  coupler  disappears  the  better 
will  be  the  prospects  for  reaching  the 
iiiininium  of  coupler  accidents. 


Capacity  of  Sellers  Injector  in  Using 
Hot  Water. 

In  the  issue  of  your  journal  of  Febru- 
ary, 1899,  replying  to  question  No.  23, 
"How  hot  would  you  dare  heat  the  water 
in  the  tank  for  Sellers  1876  self-adjusting 
injectors,  which  are  set  about  15  inches 
above  the  tank;  injectors  in  good  order?" 
you  state  that  "the  Sellers  1876  injector 
will  not  handle  water  under  these  condi- 
tions much  above  100  degrees."  The  pres- 
sure of  the  steam  is  not  given  either  in 
the  question  or  the  reply. 

We  would  call  your  attention  to  a  test 
of  our  self-adjusting  injector  of  1876 
made  by  the  Park  Benjamin  Scientific  Ex- 
pert Office  and  published  in  Appleton's 
"Cyclopaedia  of  Applied  ivlechanics."  Vol. 
I,  page  l6s  (edition  1880).  This  test 
showed  that  the  limiting  temperature  of 
the  supply  water  is  from  121  to  134  de- 
grees, at  steam  pressures  from  10  to  150 
pounds,  when  lifting  the  supply  15  inches. 
These  tests  have  been  reprinted  by  per- 
mission in  a  little  pamphlet  issued  by  us, 
and  not  only  correspond  with  our  own 
experiments,  but  are  confirmed  by  the  in- 
jector in  actual  service.  We  take  pleas- 
ure in  forwarding  a  copy  of  the  catalog 
of  our  1876  injector,  which  contains  these 
tests,  and  ask  that  you  publish  this  state- 
ment. Wm.  Sellers  &  Co.   (Inc.). 

[The  pamphlet  referred  to  contains  a 
great  deal  of  interesting  information,  and 
we  recommend  people  interested  in  in- 
jectors to  send  for  it. — Ed.] 


Tlie  Carelessness  of  Private  Car  Line 
Owners. 

Railroad  companies,  as  represented  bv 
the  Master  Car  Builders'  Association,  have 
always  been  very  liberal  in  their  treat- 
ment of  private  companies  operating  lines 
of  cars,  but  their  kindness  has  been  very 
often  scandalously  abused.  Several  pri- 
vate-car line  concerns  habitually  impose 
on  railroad  companies,  and  while  securing 
profitable  revenues  for  their  cars,  use  all 
sorts  of  underhand  means  to  have  railroad 
companies  maintain  their  cars  without 
compensation,  or  let  them  fall  into  such 
bad  condition  as  to  be  dangerous  in  train 
operating. 

A  good  illustration  of  how  owners  of 
private  cars  impose  upon  railroad  com- 
panies and  upon  the  public  is  seen  in  a 
report  made  to  the  general  manager  of 
the  Nashville,  Chattanooga  &  St.  Loui^. 
That  company  follows  the  sensible  policy 
of  making  systematic  reports  of  defective 
air  brakes.  During  the  month  of  January 
4,888  cars  having  air  brakes  were  sent  out 
from  the  yards  at  Nashville,  and  of  these 
thirty-six  were  cut  out  on  account  of  the 


brakes  being  in  bad  order.  Of  that  num- 
ber ten  belonged  to  railroad  companies 
and  twenty-six  to  private-car  lines.  ]\lost 
of  the  defects  were  in  the  triple  valves, 
and  indicated  that  gross  carelessness  was 
the  cause.  It  is  nigh  time  that  something 
was  done  to  bring  privatc-car-line  owners 
to  a  realizing  sense  of  their  obligations  m 
-afe  train  operating  and  to  the  public  at 
large. 


A    Rejuvenated     Ventilating    and    Car 
Heating   Scheme. 

There  has  been  more  useless  labor  ex- 
pended upon  the  ventilation  of  cars  than 
on  anything  we  know  of  relating  to  rail- 
road rolling  stock,  except  perhaps  that  of 
car  couplers.  Some  inventor  seems  to 
liave  got  after  the  State  authorities  of 
Indiana  to  convince  them  of  the  possibility 
of  ventilating  and  heating  cars  in  a  pe- 
culiar fashion. 

They  have  recommended  that  between 
the  windows  and  walls  of  the  car  there  be 
placed  ducts  leading  from  the  register, 
level  with  the  floor,  out  through  the  top 
of  the  car,  and  that  movable  hoods  be  pro- 
vided to  the  projecting  duct,  or  else  that 
the  ducts  be  led  into  a  pipe  traversing  the 
whole  length  of  the  car;  such  pipes  to 
have  valves  at  each  end ;  the  front  valve 
to  be  closed  always,  and  into  these  ven- 
tilating ducts  a  branch  is  to  be  led  from 
the  heating  pipes.  This  arangement,  it  is 
said,  will  warm  the  air  in  the  ducts,  caus- 
ing it  to  rise  and  draw  out  the  bad  air 
from  near  the  floor,  at  the  same  time 
drawing  down  the  warm  air  from  the  ceil- 
ing, and  as  such  a  method  draws  the  bad 
air  out,  fresh  air  may  be  admitted  through 
a  few  of  the  ventilating  ducts  which  are 
not  provided  with  hot  pipes  and  which 
contain  loose  cotton  that  will  strain  out 
Just  completely  and  smoke  practically. 
Further,  double  doors  should  be  provided, 
even  in  vestibuled  cars — the  second  or  in- 
nermost door  to  be  supplied  with  closing 
spring  hinges,  to  contain  a  glass  panel, 
swing  both  ways,  and  stop  the  narrow 
passage  between  the  closets  and  wash- 
rooms, which  are  at  both  ends. 

It  seems  to  us  that  the  arrangement 
recommended  has  been  tried  before,  and 
that  it  did  not  work  as  its  friends  expected 
it  would  do. 


BOOK  NOTICES. 


"Kinne's    Improved    Enginemen's    Guide, 
Time  and  Pocket  Book."    By  George  R. 
Kinne,  Hornellsville,  N.  Y. 
This  is  a  small  book  with  lap  cover,  and 
contains   forty-three  pages  of  instruction 
for  enginemen  on  the  subjects  relating  to 
engine  failures,  air  brakes,  etc.,  most  like- 
ly to  be  a  help  to  readers.     The  greater 
part   of   the   information   is   given   in   the 
form    of    questions   and   answers.      They 
cover   the   field   fairly  well.     A   table   of 
wages  is  given  which  will  be  found  useful 
by   any   wage-worker    in     computing   the 
money  due.     The  remainder  of  the  pages 


are  blank  for  note-taking.  The  book  is  sold 
for  one  dollar  a  copy,  and  is  well  worth 
the  price. 

'The  Speed  Lathe,"  by  Alfred  G.  Comp- 
ton  and  James  H.  DeGroodt.  John 
Wiley  &  Sons,  New  York,  publishers. 
li.SO. 

This  is  really  the  first  part  of  a  three- 
volume  work  on  advanced  mctyl  work, 
and  is  especially  designed  for  the  use  of 
manual  training  schools.  It  is,  however, 
of  great  value  to  any  apprentice,  and  its 
one  hundred  illustrations  make  clear  the 
different  operations  to  be  pursued. 

This  treats  of  wood  and  metal  work  on 
the  speed  lathe,  and  also  has  a  chapter 
on  metal  spinning  and  burnishing.  As 
very  little  is  known  about  this  in  most 
shops  it  will  interest  almost  any  mechanic. 
Among  the  special  tools  shown  is  one  of 
the  latest  designs  of  forming  tool  for 
brass,  showing  that  the  authors  are 
abreast  of  the  times.  The  only  cause  for 
criticism  are  the  cuts,  and  while  most  of 
these  are  clear,  the  compound  rest  on 
page  123  is  not  at  all  pleasing  to  a  me- 
chanic. 

"The  Locomotive  Up  to  Date,"  by  Chas. 
McShane.  Price  $2.50.  Griffin  &  Win- 
ters, Chicago,  III. 

This  is  a  book  which  may  be  regarded 
as  a  fair  dish  of  hash  on  the  locomotive. 
It  is  like  a  great  many  other  books  tnat 
have  been  written  on  the  same  subject, 
compiled  by  a  man  who  has  no  particular 
knowledge  of  what  he  wants  to  make  a 
book  about,  but  takes  from  the  writings 
of  others  things  he  considers  will  give  suf- 
ficient interest  to  the  book  to  make  it  sell. 
There  have  been  too  many  books  of  this 
kind  pushed  upon  the  too  confiding  rail- 
road public,  among  which  we  might  men- 
tion Roper's,  Edwards',  Grimshaw's,  and 
now  McShane's.  All  these  books  are  by 
mere  book-makers  who  knew  nothing 
about  the  subject  they  were  supposed 
to  provide  information  upon.  This 
book  by  Mcbhane  is  particularly  am- 
bitious in  its  scope,  covering  71 1 
pages.  5x8  inches.  A  very  considerable 
part  of  the  book  has  been  taken  from 
the  pages  of  Locomotive  Engineering, 
some  of  it  with  credit,  but  the  greater 
part  without.  We  notice  that  Ira  A. 
Moore's  articles  on  shop  practices  are  re- 
produced without  credit,  and  a  great  many 
others.  There  is  a  great  deal  of  useful  in- 
formation in  the  book,  but  it  is  very  badly 
digested,  and  is  teeming  with  errors  in 
texts,  type  and  regarding  facts.  It  is  fairly 
well  illustrated  with  line  cuts  and  half- 
tone engravings,  and  is  printed  on  good 
paper.  The  good  quality  of  paper  and 
the  printing  is  the  best  we  can  say  about 
the  book. 


"Economy  is  a  good  thing  if  it  doesn't 
cost  too  much  to  secure  it."  is  a  maxim 
which  may  well  be  applied  when  consider- 
ing tools  in  which  economy  in  first  cost  or 
power  consumed  plays  an  insignificant  part. 
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Improved  Feed-Pipe  Connections. 

BY    A.    M.    STEWART. 

In  looking  back  over  a  rather  lengthy 
railroad  career  in  locomotive  service.  I 
often  contrast  in  my  mind  "the  good  old 
days"  with  the  present  and  the  wonderful 
improvement  of  the  locomotive  of  to-day 
over  those  on  which  I  first  tried  my  'pren- 
tice hand  as  fireman. 

They  were  called  "Yarrow"  engines,  so 
named  after  their  designer,  and  were  built, 
I  think,  in  Arbroath,  Scotland ;  and  thoso 


purpose,  very  often  in  a  blinding  storm 
of  snow  or  rain,  while  the  engineer 
amused  himself  trying  to  keep  her  hot, 
and  it  generally  happened  that  he  was  the 
warmest  of  the  two  when  you  came  back 
to  relieve  him. 

Happily,  since  that  time  one  device  after 
another  has  been  introduced,  until  there 
lias  been  evolved  the  splendid  machine  of 
to-day.  But  while  so  radical  a  change  has 
been  made  for  the  better,  there  is  still 
room  for  iniDrovement.  and  this  has  bi>en 


Take  out  Plug  when  dis- 
connectint;  tank  hose 
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most  prejudiced  in  their  favor  could  hard- 
ly contend  that  they  were  specially  de- 
signed for  the  convenience  and  comfort  of 
those  who  were  unfortunate  enough  to 
have  to  earn  a  living  on  them.  In  place 
of  a  cab,  there  was  a  plate  of  iron,  called 
a  weather-board,  which  extended  partlv 
across  the  top  of  the  boiler-head,  and  this 
was  the  only  protection  we  had  from  the 
inclemency  of  the  weather.  There  was 
no  injector  in  those  days,  and  in  place  of 
a  lubricator  we  had  to  go  ahead,  every 
time  steam  was  shut  off,  and  oil  the  cylin- 
ders through  a  cup  in  front.  We  did  not 
have  dry  sand  even,  and  many  a  time  I 
have  sat  on  the  front  of  the  engine,  while 
climbing  a  grade,  feeding  wet  sand  by 
hand   out  of  a  box   placed   there   for  the 


forcibly  impressed  on  my  mind  by  read- 
ing an  article  in  the  current  issue  of  the 
"Brotherhood  of  Locomotive  Engineers 
Journal,"  in  which  the  writer  describes 
a  method  of  blowing  a  tank  valve  out  of 
its  seat,  should  it  become  disconnected 
while  shut.  Now,  I  venture  to  say  that 
there  are  very  few  engineers  who  have  not 
had  lots  of  trouble  with  their  tank  valves 
and  hose  connections,  by  the  former  get- 
ting disconnected  or  clogging  up  with 
dirt,  and  the  latter  freezing  up  in  cold 
weather ;  and  it  certainly  is  a  very  un- 
pleasant experience,  if  you  happen  to  be 
climbing  a  grade  with  a  poor-steaming  en- 
gine, and  you  have  been  swapping  water 
for  steam  trying  to  get  over  the  top,  with 
the  intention  of  starting  the  injectors  in 


time  to  Keep  everything  safe,  and  you  find 
that  your  water  supply  is  defective,  and 
either  will  not  supply  the  boiler  or  the  in- 
jector refuses  to  work  at  all;  Of  course, 
if  by  blowing  steam  back  into  the  tank 
you  cannot  remove  the  obstruction,  you 
must  stop  and  take  down  your  tank  hose, 
and  then  ten  to  one  you  find  that  your 
tank  valve  will  not  shut  off,  and  before 
you  get  the  strainer  back  and  the  hose 
coupled  up  again,  you  are  as  wet  as  a  half- 
drowned  rat,  while  the  temperature  may 
be  away  down  below  zero. 

In  cold  weather  the  hose  connections 
between  engine  and  tank  are  very  apt  to 
freeze,  and  we  know  that  i'n  some  sections 
of  the  country  this  is  a  frequent  source  of 
annoyance.  I  herewith  enclose  a  drawing 
of  a  device  patented  by  Mr.  Chas.  Lin- 
strom,  M.  M.,  Y.  &  M.  V.  R.  R.,  Vicks- 
burg,  Miss.,  which  effectually  cures  the 
evils  complained  of.  By  examining  the 
drawing  you  can  readily  see  the  advan- 
tages of  this  device  over  the  old  tank 
valve  arrangement,  for  as  the  flow  of 
water  is  started  by  the  vacuum  which  is 
created  when  the  injector  is  primed,  the 
supply  is  maintained  by  atmospheric  pres- 
sure alone,  and  is  not  affected  by  the 
weight  of  the  water  in  tank;  and  as  the 
end  of  the  syphon  pipe  is  in  a  well  at  u 
lower  level  than  the  bottom  of  the  tank, 
the  injectors  will  work  until  the  tank  is 
empty,  which  in  itself  is  a  great  advantage, 
especially  where  it  is  desirable  to  run  long 
distances  without  stopping  for  water. 

Whatever  dirt  accumulates  in  the  tanic 
finds  its  way  into  the  well,  from  which  it 
can  be  easily  removed  by  taking  out  the 
large  plug  located  in  the  bottom  of  the 
well  for  that  purpose.  In  frosty  weather 
all  that  is  necessary  to  prevent  the  hose 
and  connections  from  freezing  up  is  to 
blow  steam  back  into  the  tank  for  a  mo- 
ment to  empty  the  hose,  which  then  re- 
mains empty  until  the  injector  is  again 
started.  When  the  hose  is  uncoupled,  all 
that  is  needed  to  prevent  the  water  from 
syphoning  out  is  to  remove  a  small  plug 
at  top  of  the  suction  pipe,  thus  admitting 
air,  which  destroys  the  vacuum. 

I  have  run  an  engine  fitted  with  this  de- 
vice for  the  past  four  months,  and  have 
never  had  the  slightest  trouble  with  my 
injectors;  and  with  a  view  to  writing  this 
article,  I  made  a  test  my  last  trip  to  see 
how  the  injectors  would  work  with  the 
water  very  low  in  the  tank,  and  after  run- 
ning a  3.000-gallon  tank  forty-nine  miles 
with  a  full  freight  train,  over  a  rolling  sec- 
tion of  our  division,  I  brought  the  engine 
into  the  roundhouse  pit  with  the  injectors 
still  working  away  merrily ;  and  on  exam- 
ination I  found  the  back  of  the  tank  dry, 
although,  owing  to  a  slight  depression  in 
the  front  of  tank,  there  was  still  a  small 
quantity  there.  My  experience  is  identical 
with  that  of  others  who  have  tried  the  de- 
vice, and  there  is  no  question  in  my  mind 
that  it  is  only  a  matter  of  time  before  this 
contrivance  will  be  universally  adopted. 

Vicksburg,  Miss. 
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Delaware,  Lackawanna  &  Western  An- 
thracite-Burning Eiglit-Wlieeler. 

Tlie  eiglit-whccl,  wide  firebox  ciigiiu: 
shown  was  recently  built  by  the  Dickson 
Locomotive  Works  for  the  Eastern 
■division  of  the  Delaware,  Lackawanna  & 
Western  Railroad,  to  be  used  on  passenger 
service.  This  company  hauls  an  immense 
suburban  passenger  train  service  out  of 
Hoboken.  About  seven  miles  out  a 
grade  of  about  78  feet  to  the  mile 
has  to  be  climbed  for  about  three 
miles.  Helping  engines  are  employed 
to  assist  most  of  the  trains  up  the 
hill.  The  engine  shown  was  designed 
to  pull  a  train  of  eight  cars  up  that  grade 
without  assistance.  I'he  weight  of  the  en- 
gine is  124,000  pounds  of  which  85,700 
pounds  are  on  the  drivers.  The  cylinders 
are  20  x  26  inches  and  the  driving  wheels 
■6s  inches  diameter.  The  boiler  carries  a 
steam  pressure  of  180  pounds  per  square 
inch.  Figuring  on  these  particulars  we 
find  that  the  tractive  power  of  the  engine 
is  over  24,000  pounds,  the  ratio  of  ad- 
hesion to  tractive  power  being  3.5.  The 
engines  ought  to  haul  the  trains  required 
with  ease. 

Annexed  are  the  leading  particulars  of 
the  engine : 

Weight      on      driving      wheels — 85,700 
pounds. 

Weight  on  truck  wheels— 38,300  pounds. 

Total  weight  of  engine — 124,000  pounds. 

Driving  wheel  base — 8  feet  6  inches. 

Total  wheel  base— 22  feet  II  inches. 

Wheel  base,  engine  and  tender — 48  feet 
7I/2  inches. 
Cylinders : 

Diameter — 20  inches. 

Piston  stroke — 26  inches. 

Main  rod  length,  center  to  center— 87H 
inches. 

Valve — Allen-Richardson    balanced. 
Boiler: 

Type — Straight  top,  wide  firebox. 

Diameter  of  barrel,  inside,  smallest  ring 
— 60  inches. 

Steam  pressure — 180  pounds. 

Firebox  length — 10  feet. 

Firebox  width — 96  inches. 

Number  of  tubes — 254. 

Length  of  tubes — 12  feet  6  inches. 

Diameter  of   tubes — 2   inches. 

Heating  surface,  firebox — 161.6. 

Heating  surface,  tubes — 1662.4. 

Heating  surface,  total — 1824.0. 

Grate  area — 80  feet. 

Material    in    barrel    of    boiler — Central 
steel. 

Thickness    of  material    in  barrel — g-i6 
and  5^. 

Thickness  of  material  in  crown — }i. 

Thickness    of    material    in    sides    and 
back — J^. 

Thickness  of  material  in  tube  sheet — H. 

Crown  stayed  with  radial  stays. 

Boiler  covering — Asbestos. 
Driving  Wheels  and  Journals: 

Driving  wheels,  number — 4, 

-"(riving  wheels,   diameter — 65fi  inches. 


Driving  wheels,  diameter  centers — 
S7fli  inches. 

Driving  wheels,  material,  centers — Cast 
iron. 

Driving  wheels,  journals — 8'A  inches 
diameter,  10^  inches  long. 

Truck  wheel,  engine,  diameter — 30 
inches. 

Truck  wheel,  engine,  kind — Boies  No.  2. 

Truck  wheel,  journals — 6  inches  dia- 
meter by  i6}i  inches  long. 


Engineer  Punished  for  Boiler  Explosion 

.'\  jury  in  Detroit,  Mich.,  last  month, 
after  listening  to  the  evidence  in  a  trial 
lasting  over  six  weeks,  which  was  con- 
ducted on  both  sides  by  skillful  attorneys 
aided  by  experts,  found  that  the  engineer 
who  was  in  charge  of  the  boilers  in  the 
"Journal"    building    when    they    exploded 


boiler  explosion  at  the  hospital  connected 
with  the  Reformatory  at  Ionia,  Mich.,  an 
expert  testified  that  he  could  tell  the  exact 
hight  of  the  water  in  the  boiler  at  the 
moment  of  the  explosion,  stating  from  his 
examination  of  the  boiler  some  days  after 
the  explosion,  that  there  was  about  S'A 
inches  above  the  crown  sheet  and  flues  at 
the  time  it  blew  up.  When  asked  by  what 
process  he  arrived  at  this  conclusion,  he 
said  that  it  was  a  professional  secret. 

Now  the  question  comes  up,  Is  such  a 
statement  credible?  Its  effect  on  the  jury 
at  that  case  was  to  discredit  the  evidence 
of  the  expert.  That  was  quite  proper,  too, 
for  the  would-be  expert  was  a  humbug 
and  a  liar. 


Does  Pooling  Locomotives  Pay  ? 

In  the  General  Correspondence  Depart- 
ment of  this  issue  there  is  a  letter  on  "The 


DELAWARE,    LACKAWANNA    &    WESTERN    CULM    BURNER. 


on  November  6,  l8gs — over  three  years 
ago^was  criminally  negligent  for  leaving 
his  boilers  for  nearly  half  an  hour,  and 
permitting  them  to  explode  from  over 
pressure.  Thirty-eight  persons  were  killed 
and  a  large  number  wounaed. 

This  verdict  is  somewhat  unusual,  as  it 
generally  turns  out  that  there  are  some 
extenuating  or  mysterious  circumstances, 
which  will  clear  the  responsible  parties  of 
any  direct  blame.  This  verdict  means  that 
the  crime  of  manslaughter  is  proved ;  and 
sentence  has  been  passed  against  the  en- 
gineer of  a  term  of  years  in  prison. 

The  lesson  of  this  verdict  will  be  that 
boilers  must  receive  proper  care  continu- 
ously; looking  around  once  in  a  while  to 
see  that  the  water  level  and  steam  pres- 
sure are  correct  and  safe  will  not  suffice. 

These  boilers  were  fired  with  fuel  oil. 

Anent  the  above ;  in  the  case  of  a  recent 


Pool  System  and  Railroad  Economy," 
written  by  a  general  foreman  of  one  of 
our  trunk  lines.  He  has  extended  experi- 
ence as  a  mechanical  official  on  railroads 
that  practice  the  pool  system  and  others 
that  provide  engines  for  each  set  of  en- 
ginemen.  With  that  experience  he  takes 
very  decided  grounds  against  the  pooling 
system  as  being  financially  injurious  to 
railroad  companies.  Instead  of  saving 
money  for  the  owners  of  the  reduced 
number  of  locomotives  doing  the  work, 
the  system  is  wasteful  and  expensive.  The 
subject  has  never  been  impartially  dis- 
cussed by  those  who  understand  its  merits 
and  shortcomings.  Railroad  companies 
are  certainly  interested  in  seeing  this  done, 
and  we  will  gladly  give  the  use  of  our 
columns  for  the  discussion  of  the  subject. 
We  shall  gladly  publish  the  views  of  both 
sides. 
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Convenient  Shop  Tools. 

The  annexed  engravings  represent  tools 
which  we  saw  in  use  in  the  shops  of  the 
Chicago,  Burlington  &  Quincy  at  West 
Burlington,  la.,  and  were  got  out  by  Gen- 
eral Foreman  Kastlin. 

Fig.  I  is  a  transportable  j.  ck.  used  for 
the  puipose  of  placing   M.   C.   B.   dra.v- 

Common  Brake 
Ratchet 


Frame 
FIG.    2.      -DRT^NG-BOX     HOIST. 

bars  in  position.  The  bar  is  laid  on  the 
carrier  provided  on  the  truck,  pushed  un- 
der the  cars,  and  by  means  of  the  jack. 
located  in  the  center  of  truck,  lifted  into 
its  proper  position.  The  advantage  of 
this  contrivance  is  that  one  man  can  place 
a  draw-bar  in  its  position  without  taking 
any  chances  of  accident,  because  the  jack 
will  hoid  the  bar  firmly  in  its  place  until 
the  carrier  straps  are  placed  in  positio". 

Figs.  2  and  3  show  a  contrivance  for 
hoisting  driving  boxes  in  proper  position. 
The  part  shown  in  Fig.  2  is  set  on  top  of 
the  frame,  and  when  the  shaft,  provided 
with  a  common  brake  ratchet  is  in  posi- 
tion, a  chain  is  attached  to  the  box,  and 
by  means  of  turning  the  shaft  is  hoisted 
into  position.  Same  as  in  the  former  case, 
one  man  can  perform  this  operation ;  and 
if  for  any  cause  the  box  cannot  be  lifted 
to  where  it  belongs,  the  workman  can 
with  perfect  safety  investigate  the  cause 
by  simply  allowing  the  ratchet  to  rest 
against  the  stop  or  dog.  If  it  is  necessary 
to  let  the  box  down,  can  do  so,  make 
proper  adjustment,  and  again  place  box 
in  position. 


Annealing  Cast  Iron. 

In  a  recent  chat  with  Mr.  A.  E.  Outer- 
bridge,  the  well-knewn  chemist  of  William 
Sellers  &  Co.',  we  mentioi.ed  his  discovery 
of  a  few  years  ago  with  regard  to  an- 
nealing cast  iron  by  rumbling  instead  Df 
by  heating  it.  This,  he  said,  was  called 
to  his  attention  by  noticing  that  when  an 
old  pulley,  which  had  been  run  for  soni': 


time,  was  being  broken  up,  the  arms  would 
simply  crack  and  not  fly  apart.  New  pul- 
leys, however,  on  being  broken  would 
spring  apart  at  the  crack,  or  even  a  piece 
fly  out  of  them. 

This  is  caused  by  the  internal  or  mole- 
cular strain  due  to  irregular  cooling,  tho 
thin  rim  cooling  much  more  quickly  than 


trouble  with  strains  resulting  from  the  un- 
equal cooling  of  counter-weights  and 
spokes  would  be  avoided  and  the  necessity 
for  expansion  slots  in  t'.ie  rim  would  dis- 
appear. This  would  remove  one  annoy- 
ance and  make  a  wheel  that  would  be 
stronger  than  without  the  annealing.  While 
large  annealing  pits  would  have  to  be  erec- 
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ted,  this  would  not  be  such  an  expense  for 
builders  as  miglit  appear  at  first  sight,  and 
ought  to  give  good  results. 

It  is  also  interesting  to  note  in  this  con- 
nection the  experience  of  the  late  Mr.  Wil- 
son Eddy  with  his  engines.  These  had  i 
flat  rim,  and  after  wearing  a  tire  down 
thin  he  found  that  the  wheel  center  had 
grown  larger,  so  that  for  the  same  "shrink" 
the  new  tire  had  to  be  bored  a  little  larger 
than  the  old.  We  do  not  know  that  this 
has  been  the  experience  of  others,  and  it 
probably  has  little  bearing  on  practical 
railroading,  but  to  the  metallurgist  and 
the  mechanical  engineer  it  is  of  interest 
and  value. 
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the  spokes  and  hub.  In  old  pulleys  this 
strain  has  been  relieved  by  the  constant 
running  of  the  belt  over  it,  and  the  many 
slight  jars  from  the  shafting  itself.  This 
led  him  to  rumble  test  bars  and  to  note 
the  increase  of  strength  due  this  method 
of  annealing,  as  that  is  really  what  it  is. 

The  mention  of  the  annealing  of  car 
wheels  after  being  cast  in  the  chill,  led  to 
his  expressing  the  belief  that  if  locomotive 
drivers  were  annealed  in  the  same  way,  the 


Leaky  Steam  Pipe  Joints. 

One  of  the  troubles  that  is  chronic  in 
some  engines  is  leaky  steam  pipe  joints  in 
the  smoke  arch.  In  some  cases  these 
joints  are  worked  loose  by  the  twist  given 
the  cylinder  saddle  when  the  engine  is 
pulling  hard,  or  it  may  be  done  by  the 
expansion  of  these  pipes,  caused  by  the 
heat  passing  through  the  smoke  arch 
when  the  flue  sheet  is  comparatively  cool. 
As  movement  at  these  joints  cannot  be 
prevented  a  leak  soon  develops,  which  in- 
terferes with  the  draft  and  prevents  the 
engine  steaming. 

Master  Mechanic  Hotswell,  of  the  Flint 
&  Pere  Marquette  Railroad,  has  cured 
this  trouble  in  a  great  measure  by  making 
a  double  joint  at  each  end  of  the  pipe. 
Ir stead  of  one  brass  ring  at  these  joints, 
he  puts  in  two  with  their  flat  faces  to- 
gether and  the  convex  sides  fitting  into 
the  pipes.  This  he  finds  allows  a  better 
joint  to  be  made,  and  allows  for  some 
lateral   motion. 

The  Lake  Shore  &  Michigan  Southern 
stiffen  up  the  extension  front  with  a  piece 
of  boiler  plate  across  the  bottom  and  up 
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the  sides,  which  laps  over  the  end  of  the 
first  ring  in  the  boiler  shell.  This  makes 
a  very  solid  job,  keeping  the  cylinder 
saddle  and  boiler  in  line. 

Locomotive  Foreman  Bleasdale,  of  the 
Detroit.  Grand  Haven  &  Milwaukee,  looks 
after  this  matter  closely.  If  he  suspects 
that  the  joints  are  leaking,  the  relief  valve 
is  unscrewed  from  the  front  of  steam 
chest  and  a  pipe  screwed  in,  to  which  a 
washout  hose  is  attached.  By  this  means 
a  cold  water  pressure  can  be  put  on  the 
joints  and  a  leak  detected  at  once  with  a 
very  moderate  pressure.  This  is  a  big 
improvement  over  going  in  a  hot  smoke 
arch  with  a  torch  and  trying  to  locate 
leaks.  You  can  get  in  and  examine  every 
joint. 


Florida  Central  and  Peninsular  Passen- 
ger Engine. 

The  annexed  engraving  shows  what 
seems  to  be  a  peculiarly  resigned  eight- 
wheel  engine  recently  built  for  the  Florida 
Central    &    Peninsular    Railroad    by    the 


cral  type  of  engines  built  by  the  same 
makers,  giving  them  liSx  26-inch  cyim- 
dcrs,  and  we  found  we  could  pull  more 
cars  and  make  better  time  with  less  fuel 
and  water  than  with  the  19  x  24-inch. 

"The  last  two  engines  we  had  built  by 
Cooke ;  had  them  18  x  28  inches,  and  so 
far  they  have  showed  about  the  same  per- 
centage of  improvement  over  the  18  x  26- 
inch  as  the  18  X  26-inch  did  over  the  19  x 
24-inch  cylinders,  and  they  have  proven 
entirely  satisfactory  to  us  in  every  respect. 
As  the  fundamental  principle  of  power  is 
leverage,  we  find  these  engines  with  the 
long  stroke  give  us  better  satisfaction  than 
any  other,  as  we  get  more  leverage  from 
them,  consequently  more  power  and  better 
results  in  every  way. 

"We  use  these  engines  on  our  heaviest 
and  fastest  passenger  trains,  pulling  our 
New  York  and  Florida  vestibuled  train, 
finding  no  trouble  with  them  over  the 
heaviest  grades  we  have — from  60  to  80 
feet  to  the  mile,  most  of  it  over  heavy 
curves;   5  and  6  degrees,   and  extending 


Wheel-base  of  engine  and  tender — 49 
feet  Hyi  inches. 

Driving  axle  journal — 8  x  9;;^  inches. 

Engine  truck  axle  journal — S'A  x  llj^ 
inches. 

Boiler,  type — Extended  wagon  top, 
radial  stays. 

Boiler,  working  pressure — 200  pounds. 

Boiler,  diameter  first  course — 6254 
inches. 

Boiler,  firebox  length — 77  inches. 

Boiler,  firebox  width — 33  inches. 

Boiler,  style  of  grate — Rocking. 

Boiler  tubes,  number — 258. 

Boiler  tubes,  diameter  and  length — a 
inches  diameter  by  II  feet  2>4  inches  long. 

Boiler,  thickness  of  shell — ^  inch. 

Slide  valve — Richardson. 

Slide-valve  travel — sJ4  inches. 

Steam  ports — ij^  x  19  inches. 

Exhaust  ports — 3  x  19  inches. 

Lap — I  inch  outside,  3-16  inch  inside. 

Exhaust  pipe — Single. 

Smokebox — Extended. 

Smnkcbox  netting — 2;^-inch  mesh. 
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Cooke  Locomotive  Works,  Paterson,  N.  J. 
The  engine  has  cylinders  18  x  28  inches, 
driving  wheels  69  inches  diameter,  and 
weighs  111,000  pounds,  75.000  of  which 
rests  on  the  driving  wheels.  The  boiler 
pressure  is  200  pounds  to  the  square  inch. 
Figuring  on  the  proportions  and  pressure 
given  shows  us  that  the  tractive  force  is 
about  22,000  pounds,  and  the  ratio  of  ad- 
hesion 3.3,  which  is  very  low.  What 
strikes  one  most  about  the  dimensions  of 
the  engine  is  the  length  of  stroke  to  cylin- 
der diameter. 

On  looking  over  the  specifications  of  the 
engine  we  felt  curious  to  know  how  it 
acted  in  service,  and  we  wrote  to  Mr.  T. 
A.  Phillips,  assistant  general  manager  of 
the  Florida  Central  &  Peninsular  Railroad, 
who  wrote  in  reply  as  follows : 

"About  four  years  ago  we  commenced 
decreasing  the  size  of  cylinders  in  our 
locomotives  and  increasing  the  stroke,  and 
results  attained  have  been  far  beyond  our 
expectations. 

"Our  standard  passenger  engines  were 
19  X  24  inches,  and  we  had  the  sari"  gen- 


7V2  or  8  miles,  though  not  all  absolutely 
continuous,  making  40  miles  per  hour  with 
seven  Pullman  vestibuled  cars. 

"We  find  no  difficulty  in  these  engines 
handling  our  heaviest  passenger  train  of 
fourteen  cars  (five  of  them  sleeping  cars') 
80  miles  in  two  hours  and  ten  minutes  or 
less,  making,  with  this  train,  five  stops  for 
draw-bridges  and  railroad  crossings.  This 
is  over  a  part  of  the  road  with  light  grades. 

"I  can  only  say  that  these  two  iS  x  28- 
inch  engines  give  better  results  in  every 
way  than  any  I  have  ever  seei!  in  my  long 
experience  in  railroading  (twelve  years  of 
which  were  spent  as  a  locomotive  engi- 
neer) ;  but  it  is  perhaps  fair  to  say  that 
all  the  results  attained  are  not  entirely 
due  to  the  size  of  the  cylinder,  as  the  out- 
side and  inside  lap  and  size  of  ports  have 
a  great  deal  to  do  with  their  satisfactory 
performance." 

Annexed  are  a  few  more  particulars 
about  the  engine : 

Total  wheel-base  of  engine — 23  feet  10 
inches. 

Driving  wheel-base — 9  feet  I  inch. 


Center  of  boiler  from  rail — 8  feet. 
Top  of  stack  from  rail — 14  feet  8  inches* 
-■Vmong  the  special  equipment  put  oi» 
these  engines  are  French  springs,  West- 
inghouse  brake,  Latrobe  tires.  Sellers'  in- 
jectors, Nathan  lubricators,  Ashcroft 
gages,  Coale  muflSed  safety  valves.  United 
States  metallic  packing,  Keasbey  &  Mat- 
tison  magnesia  boiler  lagging.  Leach 
Sander,  Gold  car  heating,  Shickle.  Harri- 
son Howard's  pilot  coupler  and  Tower 
tender  coupler. 


The  Santa  Fe  Railroad,  which  has  to 
make  long  connections  on  various  parts 
of  its  line,  has  usually  carried  passen- 
gers by  stage  coach  where  it  would  not 
pay  to  build  a  steam  railroad.  They  have 
now  determined  to  make  a  trial  of  gaso- 
line motor-propelled  omnibuses  in  place  of 
stage  coaches  in  carrying  tourists  from 
Flagstaff  to  the  Grand  Can"-'  of  the  Colo- 
rado, a  distance  of  seventy  miles.  If  these 
do  the  work  satisfactorily,  the  same  meth- 
od of  transport  will  be  extended  to  other 
points. 
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A  New  Train  Resistance  Formula. 

A  new  general  formula  for  train  resist- 
ance was  published  editorially  last  month 
in  the  Street  Railway  Journal,  and  we  are 
herewith  permitted  to  give  an  abstract  of 
the  article,  which,  after  quoting  Locomo- 
tive Engineering  as  follows:  "We  do  not 
believe  that  it  is  possible  to  devise  a  for- 
mula that  will  show  an  approximation  of 
the  resistance  due  to  different  kinds  of 
trains  at  different  speeds  when  train  tons 
are  the  basis  of  calculation,"  says: 

"A  general  formula  which  appears  to  be 
applicable  to  passenger  trains  of  all 
weights,  running  at  all  speeds  up  to  the 
highest  limits  so  far  reached,  has  been 
lately  worked  out,  however,  by  John  Lun- 
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track  and  journal  friction  and  air  resist- 
ance combined,  but  to  differentiate  be- 
tween the  air  and  the  friction  elements. 
The  frictional  resistance  of  a  train  being 
reasonably  constant  within  somewhat  wide 
limits  of  speed,  the  speed  curve  should  be 
a  nearly  straight  descending  line  from  full 
speed  to  a  point  somewhere  near  a  full 
stop.  Now  the  actual  speed  curve  dips 
below  this  straight  line,  as  seen  in  Fig.  2, 
clearly  showing  a  decreasing  retarding 
force  (due  to  air  resistance), with  decreas- 
ing speed. 

"In  Fig.  I  are  shown  in  graphic  form 
the  results  calculated  from  more  than  150 
runs  made  by  Mr.  Lundie  with  trains  of 
different  weights  on  the  South  Side  Ele- 
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die  as  a  result  of  a  long  series  of  tests  of 
trains  in  actual  service,  and  is  here  given 
to  the  engineering  public  for  the  first  time. 
His  methods  of    obtaining  data    are  de- 
cidedly   different    from,    and    much   more 
satisfactory    than     those     commonly    em- 
ployed hitherto,  where  indicator  cards  of 
engines   drawing   trains    at   constant    (?) 
speed  on  level  (?)  track  have  been  made 
the   basis    (with    an    arbitrary   allowance 
for  engine  friction)  of  estimates  of  resist- 
ance per  ton  moved.    In  order  to  be  of  any 
value   such   tests  must  be  made   in   long- 
distance runs,  and  it  is  almost  impossible 
to  find  a  hundred  miles  or  more  of  abso- 
lutely level  track  for  the  purpose,  while  it 
is  also  difficult  to  obtain  perfectly  uniform 
speed  even  on  a  dead  level.    Mr.  Lundie's 
method  of  determining  train  resistance  is 
based    on   an    examination    of    the    speed 
curves  of  a  train  when  coasting  from  any 
speed  to  a  dead  stop.     The  possibilities  of 
such  a  method  will  be  instantly  evident  to 
an  engineer,  and  it  may  be  said  at  once 
that  the  results  warrant  a  decided  predis- 
position in  its  favor.     It  is  not  only  pos- 
sible to  obtain  the  gross  resistance  due  to 


FIG.   I. 

vated   Railroad,   of   Chicago.     It   will   be 
seen  that  these  results,  expressed  by  the 
location  of  points  on  the  diagram,  cluster 
around    'straight    line    curves,'    and    that 
these  lines  intercept  each  other,  with  sur- 
prising accuracy,  at  a  single  point  located 
at   a   definite    distance    above   the   origin. 
This   indicates,    of   course,    that   the   first 
step    in   obtaining   the   final    formula   has 
been  reached,   in  the  establishment  of  a 
constant,  representing  the  minimum  pos- 
sible  train   resistance   for  all   speeds   and 
weights,  and  it  is  interesting  to  note,  by 
the  way,  that  in  none  of  the  recorded  ex- 
periments  so   far  made  on  passenger  or 
freight  trains  of  all   weights  has  the  re- 
sistance per  ton  been  less  than  the  figure 
indicated  by  this  constant — 4  pounds. 
"Mr.  Lundie's  formula  is  as  follows: 


>?  =  4-|-.'>(o.2  + 


14 


0 


"35+  T' 
where 
T  =  the  weight  of  the  transportation  unit 

in  tons  (2,000  pounds). 
R  =    resistance  in  pounds  per  ton. 
S  =  speed  in  miles  per  hour. 

It  will  be  seen  at  once  that  unlike  most 
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previous    formuU-e,    there    are    here    two 
variables  after  the  constant,  namely,  speed 
and    train   weight.      Many  other   investi- 
gators have  endeavored  to  accomplish  this, 
but    unsuccessfully,   and    in  the   formula 
which   has  been   in   most  general   use  in 
engineering    hand-books,   that    of  D.     K. 
Clark,   speed  only  appears  as  a  variable. 
From  a  careful   study  of  his  results.   Mr. 
Lundie  developed  the  formula  on  the  fol- 
lowing  mathematical   basis:   The   expres- 
sion  by   which   'S'    is   multiplied    is   pro- 
portional  to   the   tangents   of   the   angles 
made  by  the  lines  developed  for  different 
weights,  as  shown  in  Fig.   i,  and  is  the 
characteristic  of  a  rectangular  hyperbola 
which     (throughout    the    range    of    tests 
made)      co-ordinates     quite     ac- 
curately     the     relations     between 
train  weights  and  the  inclinations 
of   the   lines   mentioned   for   cor- 
responding   weights.      The    term 
0.2  is  an  intercept  on  the  axis  of 
y;   14  is  the  constant  product  of 
X  and  ji,  with  the  intersection  of 
the  asymptotes  as  the  origin;  and 
35  is  an  intercept  on  the  axis  of  x. 
"The  test   of  any   formula  lies 
in  its  application.     Gaged  by  this 
test,  Mr.  Lundie's  formula  unifies 
in    a    remarkably    close    manner 
nearly  all   recently  published   ex- 
periments,    together    with     other 
formulae  of  more  limited  applica- 
tion,   as   will   be   seen   by   an   in- 
spection    of     the     accompanying 
table.      The    Stroudley.     Sinclair 
and  Dudley  tests  of  train  resist- 
ance scheduled  in  this  table  were 
brought  together  by  A.  M.  Wel- 
lington in  the  Engineering  News 
in    1892,    and    referred   to   as   in- 
trinsically   worthy    of    confidence 
on  account  of  the  careful  manner 
in      which       they     were       made. 
To  these  we  have  added   further  experi- 
ments made  on  the  Philadelphia  &  Read- 
ing Railroad  in  1889,  and  on  the  Central 
Railroad  of  New  Jersey  in  1892,  so  that  a 
fairly   complete    range   of  train    weights 
from  200  to  400  tons,  and  of  train  speeds 
from  40  to  70  miles  per  hour  is  given  in 
the  table.     The  Lundie  formula  checks  up 
all  these  tests  very  closely,  though  in  all 
but  one  case   the   results   obtained  by   its 
use  are  slightly  higher  than  the  observed 
results.      In    this    connection    it    may    be 
noted  that  Mr.  Lundie  obtained  his  speed 
figures  by  positive  methods,  having  found 
that   speed   recorders  for  variable   speeds 
are  not  sufficiently  accurate  owing  to  the 
inertia  of  the  moving  parts. 

"These  tests  are  all  for  heavy  railroad 
passenger  trains,  upon  which  Mr.  Lundie 
himself  has  made  no  experiments.  For 
trains  of  from  20  to  100  tons,  and  for 
speeds  of  from  5  to  30  miles  per  hour,  the 
Lundie  formula  is  accurate,  inasmuch  as 
it  is  obtained  directly  from  150  or  more 
observations  made  by  Mr.  Lundie  in 
Chicago,  as  before  stated.  For  lighter 
units   still,   the   formula   agrees   with    the 
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results  of  private  tests  made  by  several 
of  the  great  electric  companies,  and  checks 
very  well  indeed  the  Clark  formula — 

bearing  in  mind  that  the  latter  is  generally 
admitted  by  engineers  to  be  from  I  to  2 
pounds  too  high. 

"Now  it  need  scarcely  be  pointed  nut 
that  when  a  formula  of  this  general  kind, 
deduced  on  mathematical  principles  from 
a    large    series    of    experiments    within    a 


have  to  be  allowed  in  practice  to  provide 
for  great  differences  in  condition  of  track. 
"An  interesting  question  now  arises  as 
to  whether  the  Lundie  formula  can  be 
made,  with  some  modifications,  applicable 
to  all  kinds  of  train  transportation,  freight 
as  well  as  passenger.  It  does  not  check 
I  he  most  recently  obtained  data  for  ex- 
ceedingly heavy  trains.  Tests  on  the 
Chicago,  Burlington  &  Quincy  Railway, 
made  by  the  old  method  of  engine  in- 
dicator     <liagrams.     checked      by     dyna- 


menting  once  done  there  might  quite  pos- 
sibly be  found  a  common  ground  of  recon- 
ciliation between  the  two  grades  of  ser- 
vice, by  which  a  formula  possessing  the 
general  characteristics  developed  by  Mr. 
Lundie  could  be  made  applicable  to  the  en- 
tire range  of  railroad  transportation. 


Smokeless  Firing. 

We  have  received  several  letters  from 
enginemen  discussing  smokeless  firing, 
and  three  have  been  crowded  out  for  want 


Test  Made  by 


Year. 


William  Stroudley 
Angus  Sinclair. . . 

P._H.  Dudley. '.'.  . . 
Clark  formula. . . . 


1885 
1892 
1892 
1882 
1889 
1889 
1892 


On 
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Speed, 

.Miles  per 

hour. 


Train 
Weight. 
Tonjj. 


Train  RcsiiUnce. 
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Lundie 
Formula. 


London,  Brighton  &  South  Coast  |  Single  test .. . 

New  York  Central Mean  of  six  tests. 

"  " Single  test 

"  ••        Single  test 

Philadelphia  &  Reading 1  Single  test 

Single  test 

Central  Railroad  of  New  Jersey..'  Single  test 
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comparatively  narrow  range  of  action,  is 
found  to  be  equally  applicable  over  a 
much  wider  range,  a  strong  presumption 
in  favor  of  the  soundness  of  its  under- 
lying principle  is  established.  It  seems 
certain,  therefore,  that  the  Lundie  for- 
mula is  thus  applicable  to  the  whole  range 
of  passenger  train  traction  on  straight, 
le\  el,  exposed  track  in  a  calm  atmosphere. 
It  cannot,  however,  be  said  to  be  applic- 
able to  street  cars  running  on  gritty  or 
<lirty  rails,  and,  in  fact,  it  is  unfortunately 
too  probable  that  no  formula  whatever 
c.in  be  devised  for  street  railway  work  for 
which  a  large  factor  of  safety  would  not 


mometer  car,  show  that  a  940-ton 
train  of  loaded  freight  cars,  run- 
ning at  20  miles  an  hour,  has  a 
resistance  on  a  straight,  level 
track  of  5.5  pounds  per  ton.  By 
the  Lundie  formula  this  would 
have  been  8.3  pounds  per  ton.  An 
extremely  heavy  train  of  freight 
cars  on  the  New  York  Central, 
weighing  3,428  tons,  had  an  aver- 
age train  resistance,  at  20  miles 
per  hour,  of  about  4  pounds  per 
ton,  or  the  limiting  resistance  by 
the  Lundie  formula  as  expressed 
in  the  first  constant.  Other  tests 
on  fairly  heavy  freight  train  work 
recently  made  have  shown  ap- 
proximately 6  pounds  per  ton  as 
an  average,  when  track  conditions 
were  good,  but  these  results  vary 
greatly  with  the  condition  of  the 
track. 

"Now  it  being  reasonable  to  sup- 
pose that  with  the  heaviest  freight 
train  work,  the  train  resistance 
will  approach  the  minimum,  and 
the  New  York  Central  experiment 
above  referred  to.  indicating  that 
this  minimum  is  Mr.  Lundie's  first  con- 
stant of  4,  it  would  seem  that  the  latter's 
first  constant  within  the  parenthesis, 
namely,  .2,  must  be  inapplicable  to  very 
heavy  freight  train  work,  and  should  be, 
in  fact,  modified  by  a  variable,  probably  T. 
It  would  be  interesting,  therefore,  to 
bring  together  and  plot  in  diagrammatic 
form,  reliable  results  of  a  large  number  of 
freight  train  tests  taken  with  different 
weights  and  speeds,  to  see  if  a  modifica- 
tion of  the  Lundie  formula  cannot  be 
made  for  general  application  to  the  hea\'y 
class  of  work,  as  well  as  light,  and  we  are 
inclined  to  believe  that  were  this  experi- 


of  room.  All  are  favorable  to  the  system 
described  in  our  December  number,  except 
one  from  C.  F.  Sundburg,  Sioux  Falls, 
S.  D.,  who  flatly  contradicts  the  state- 
ments made  by  several  of  the  Burlington, 
Cedar  Rapids  &  Northern  men,  and  some 
of  those  made  by  the  representative  of 
Locomotive  Engineering. 

Before  taking  exceptions  to  statements 
which  were  intended  to  be  exact,  it  is  well 
to  be  sure  of  your  premises — errors  may 
creep  into  performance  sheets,  and  you 
may  make  wrong  inferences  even  from 
sheets  which  are  correct. 

A  ton  of  coal  contains  2,000  pounds  and 
not  2,240,  so  that  our  correspondent's  cal- 
culation for  98  miles  at  18  miles  per  ton 
should  be  10,888  pounds,  not  12,200,  as  he 
has  figured. 

In  addition  to  coal  consumed  while  run- 
ning, figure  coal  used  in  firing  up  and 
before  engine  is  attached  to  its  train, 
also  for  making  stops  and  getting  train 
under  headway.  Also  make  due  allow- 
ance for  difference  in  climatic  conditions; 
the  observation  and  statements  apply  to 
operation  in  September  and  October,  and 
should  not  be  applied  to  operations  in  jCo- 
vember. 

Better  get  your  information  as  to  effects 
of  light  firing  from  the  master  mechanic 
of  the  Burlington.  Cedar  Rapids  & 
Northern  road.  We  understand  his  re- 
ports so  far  have  been  favorable. 


We  have  received  a  copy  of  the  Lehigh 
University  Register  for  1898-1899.  It  gives 
full  particulars  of  the  various  educational 
courses  and  will  be  found  very  useful  to 
persons  wishing  to  enter  an  institution  of 
this  kind.  It  can  be  obtained  from  the 
secretary  of  the  Lehigh  University.  South 
Bethlehem,  Pa. 
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Air= Brake  Department. 


CONDUCTED  BY  F.  M.  NELLIS 


Good  Instruction  Work. 

As  mentioned  elsewhere  in  tliis  depart- 
ment, the  air-brake  instruction  car  of 
the  Nashville,  Chattanooga  &  St.  Louis 
Railroad  has  been  instructing  the  em- 
ployes of  the  W.  &  A.  division  for  some 
time  past.  We  are  informed  that  during 
the  time  the  car  via.s  located  in  Atlanta 
seventy-four  lectures  were  delivered  by 
Air-Brake  Inspector  Best  and  his  assist- 
ant, at  which  the  total  ^attendance  was 
3.260.  In  the  examination,  out  of  a  total 
of  60  engineers  only  one  failed  to  attain 
a  rating  of  8.  Of  the  total  of  70  firemen 
the  entire  body  attained  the  required 
rating  of  7,  10  being  perfect.  Of  40  con- 
ductors only  one  failed  to  attain  a  rating 
of  7,  and  of  180  brakemen  and  other  train- 
men only  two  failed  to  attain  7.  The 
switchmen  were  passed  unanimously.  The 
high  ratings  shown  by  these  men  speak 
volumes  for  Air-Brake  Inspector  Best's 
method  of  instruction.  Mr.  Best  was 
assisted  in  this  work  by  Mr.  M.  S.  Ran- 
som, assistant  air-brake  inspector,  who 
has  charge  of  the  air  brakes  in  the  Atlanta 
vard. 


Not  an  Unmixed  Blessing. 

The  Transport,  a  British  journal,  writes 
tnus  of  a  recently  introduced  air-brake 
device  on  an  English  railway: 

"The  latest  contribution  to  the  solution 
of  the  problem  of  inter-communication  in 
trains  is  a  new  device  to  enable  passengers 
to  apply  the  continuous  brake  to  a  train 
in  cases  of  emergency.  Mr.  Worsdell.  the 
locomotive  superintendent  of  the  North- 
Eastern  Railway,  is  the  inventor  of  the 
apparatus.  It  is  worked  by  a  lever  in  each 
compartment ;  this,  when  pushed  up,  re- 
leases the  air  in  the  Westinghouse  brake 
pipe,  and  thus  brings  the  brake  into  action, 
a:  the  same  time  causing  a  whistle  under 
the  carriage  to  blow  until  the  guard,  by 
means  of  a  key,  restores  the  handle  of  the 
lever  to  iis  normal  position.  The  guard 
is  in  this  way  able  at  once  to  locate  the 
compartment  in  which  the  passenger  who 
has  made  use  of  the  apparatus  is  traveling. 
The  appliance  can  also  be  used  in  connec- 
tion with  the  automatic  vacuum  brake. 
There  is  nothing  very  new,  of  course,  in 
the  idea  of  this  apparatus,  and  it  is  looked 
upon  with  disfavor  by  many  of  our  rail- 
way authorities,  who  object  to  allowing 
passengers  command  over  the  progress  of 
a  train." 


Double'Line  Air=Brake  Systems. 

As  has  been  stated  in  these  columns,  an 
air-brake  system  which  requires  two  lines 
of  train  pipe  cannot  successfully  compete 
in  a  commercial  sense  with  the  standard 
form  in  use  to-day.  The  additional  ad- 
vantages furnished  by  a  double-line  sys- 
tem must  necessarily  be  very  great  to  off- 
set the  simplicity  and  comparatively  in- 
expensive maintenance  of  the  single-line 
system.  None  of  the  double-pipe  systems 
so  far  brought  out  succeed  in  furnishing 
any  increased  efficiency,  but,  on  close 
analysis,  will  be  seen  to  be  much  less 
efficient  than  the  standard  form. 

Experienced  air-brake  men  realize  and 
concede  that  real  improvements  in  air 
brakes  must  be  made  along  the  line  of 
smgle  train-pipe  systems,  and  not  by  in- 
venting double-line  systems. 


CORRESPONDENCE. 


We  are  always  glad  to  receive  news  of 
the  work  of  air-brake  instruction  cars. 


Air°Brake  Service  on  Heavy  Grades. 

Editor: 

Last  year  A.  L.  Humphrey,  supe'-inten- 
dent  of  motive  power;  B.  H.  Bryant, 
superintendent,  and  S.  S.  Morris,  train- 
master, of  the  Colorado  Midland,  inaugu- 
rated a  new  system  of  holding  trains  down 
our  3  ;  nd  4  per  cent,  grades  without  the 
aid  of  hand  brakes. 

The  brake  levers  were  adjusted  to  give 
proper  piston  travel  on  sixteen  cars  loaded 
with  coal  at  the  top  of  a  twelve-mile  hill 
ot  4  per  cent,  grade.  Pressure  retainers 
were  all  tefted;  train  stnrted  down  with- 
out any  hand  brakes  set;  engineer  wa'; 
instructed  not  to  exceed  twelve  miles  per 
hour.  It  has  proved  to  everybody  that  it 
is  a  success;  not  as  many  f^at  and  broken 
wheels  as  were  had  very  frequently  under 
the  old  system  of  running  fifteen  miles  per 
hour  and  stopping  half-way  down  the  hill 
for  twenty  minutes  for  wheels  to  cool. 
Better  holding  trains,  less  wonc  for  the 
brakemen.  and,  best  of  all,  saving  dollars 
for  the  company. 

It  has  been  the  opinion  of  ?  great  many 
trainmen  that  it  was  impossible  to  hold 
trains  down  3  and  4  per  cent,  grades  with- 
out the  aid  of  hand  brakes.  This  proves 
conclusively,  however,  that  properly  ad- 
justed levers  and  pressure  retainers  that 
retain  the  pressure  long  enough  to  enable 
the  train  to  be  properly  recharged  make 
the  best  holding  trains.  Fred  Stiffler. 
Colorado  Midland  Ry. 

Tlwiiiasville,  Colo. 


An  "  Obermachinenbaumeister's  "  Re= 
port — Piston  Travel  in  Germany. 

Editor: 

Following  is  a  story  of  a  German  mas- 
ter mechanic  on  adjustment  of  piston  tra- 
vel in  Germany : 

General  Inspector — Inspector,  you  should 
on  this  car  at  your  terminal  the  piston 
travel  at  6  inches  set.  and  the  inspector  at 
the  other  terminal  should  it  likewise  do. 

Inspector — Yes,  your  excellency ;  but  ns 
the  other  terminal  has  no  inspector  got, 
I  myself  have  the  piston  travel  made  1^ 
inches  for  the  round  trip. 

Fritz  Pumpernickle. 

St.  Eouis,  Mo. 


Chamber  D  and  the  Emergency 
Position. 

Editor: 

Suppose  that  a  man  was  called  on  short 
notice  to  take  a  passenger  engine,  and 
when  he  was  taking  his  engine  to  the  train 
he  found  that  no  preliminary  exhaust 
ould  be  obtained.  Assume  that  he  had 
no  time  to  correct  the  matter  at  all. 

With  the  brake  valve  that  he  has  (D-? 
or  1892  model),  there  is  a  groove  on  the 
under  side  of  the  rotary,  which,  in  the 
emergency  position  of  the  valve,  conducts 
air  from  chamber  D  to  the  atmosphere, 
thereby  causing  the  black  hand  ot  the  gage 
to  fall  as  the  pressure  is  reduced.  The 
person  with  whom  I  disagree  claims  that 
satisfactory  braking  can  be  done  by  watch- 
ing the  black  hand  in  its  reductions,  the 
same  as  in  the  service  application.  I  claim 
that,  in  the  emergency  position  of  the 
brake  valve,  there  is  no  definite  connec- 
tion between  the  pressure  above  the 
equalizing  piston  17  and  the  train-line 
pressure,  and  that  much  uncertainty  would 
arise  from  depending  on  the  black  hand  m 
such  a  case  as  this. 

I  submit  this  to  you  in  order  that  you 
may  or  may  not  confirm  me  in  my  belirf 
through  your  columns  of  the  Locomotive 
Engineering..  B.  B.  Milner. 

Emporia,  Kan. 

[The  black  pointer  cpuld  not  be  de- 
pended upon  in  this  case,  as  that  pointer 
does  not  mark  train-pipe  pressure  when 
brake  is  operated  in  the  emergency  posi- 
tion. The  brake  valve  would  have  to  )e 
very  carefully  operated  in  the  emergency 
position  without  any  reference  to  the  air 
gage,  and.  of  cour-e.  unsatisfactory  re- 
sults would  be  had. — Ed.] 


Sixth   annua'   convention  of  .'Vir-Brake- 
Men.  Dc  roit.  Aivil  Jith.  !2:h  and  131'- 
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Noiseless  Air-Pump  Exhaust. 

Editors: 

Replying  to  your  editorial  in  November 
issue  of  Locomotive  Engineering,  relative 
to  loud-sounding  air  ininip  exhausts.  We 
herewith  enclose  you  cuts  and  a  descrip- 
tion of  our  patented  device  which  is  now 
on  trial  on  several  roads  in  this  section  of 
the  country.  The  following  is  a  descrip- 
tion of  our  device  : 

It  will  be  seen  that  exhaust  pipe  branches 
off  near  the  pump,  one  pipe  leading  to  the 
front  end  near  the  smoke-box,  then 
branching  off  again,  each  pipe  leading  to 
live-.steam  ports  or  steam  chests ;  said 
pipes  being  supplied  with  check  valves  lo- 
cated near  the  steam  chfsts.  The  other 
pipe  leading  over  cab  into  the  condenser, 
coils  in  the  tank. 

When   the  engine  is   working   slcam   in 


ports  arc  provided  with  automatic  drip 
valves  situated  at  the  lowest  point  under 
the  cylinder  saddle,  which  drain  conden- 
sation from  the  air-pump  exhaust  when 
the  engine  is  at  rest. 

This  device  is  perfectly  noiseless,  does 
not  annoy  passengers  nor  frighten  teams 
around  stations. 

It  saves  fuel,  as  it  does  not  create  a 
draft  on  fire  when  air  pump  is  working, 
as  does  the  old  method  of  putting  exhaust 
in  stack. 

It  acts  as  a  lubricator  to  cylinders  and 
valves  when  engine  is  not  working  steam. 
The  exhaust  steam  and  oil  from  air  pump 
circulate  in  steam  chests  and  cylinders, 
keeping  them  at  a  uniform  temperature, 
not  chilling  off  in  cold  weather  when  en- 
gine is  at  rest,  nor  overheating,  burning 
off  oil  on  cylinder  walls,  nor  cutting  cyl- 


pump  exhausting  into  the  condenser  acts 
as  a  feed-water  heater,  taking  waste  steam 
to  heat  feed  water,  thereby  making  a 
freer  steaming  engine  and  effecting  a  sav- 
ing of  fuel.  Water  in  tank  being  warmer 
than  atmosphere,  tank  never  sweats,  thus 
preserving  life  of  paint  on  tank  and  keep- 
ing it  bright  and  fresh.  It  also  prevents 
the  rusting  of  iron  in  the  coal  space  of 
tank,  caused  by  the  combined  action  of 
moisture  and  coal. 

This  device  is  automatic  in  its  operation, 
simple  and  cheap  in  its  construction,  and 
we  guarantee  it  to  make  a  saving  of  50 
per  cent,  in  cylinder  oil  and  2  per  cent,  in 
fuel. 

We  give  below  a  record  of  Chicago,  St. 
Paul,  Minneapolis  &  Omaha  Railway 
engine  160,  before  and  after  being  equipped 
with  this  device.    The  general  average  for 
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NOISELESS    AIR-PUMP    EXHAUST    AND    FEED-WATER   HEATER. 


the  cylinders,  the  check  valves  in  the 
branch  pipes  close  automatically,  throw- 
ing the  exhaust  steam  from  tne  air  pump 
through  the  pipe  leading  over  the  cab  and 
into  the  condensing  coils  in  the  tank.  The 
extreme  ends  of  said  coils  are  provided 
with  a  drain-cock,  leading  through  bot- 
tom of  tank,  thereby  providing  a  means 
for  the  condensation  to  escape. 

It  will  be  seen  that  the  exhaust  pipe 
leading  over  the  cab  is  provided  with  a 
three-way  valve,  thus  providing  a  means 
of  throwing  exhaust  steam  to  the  atmos- 
phere at  the  will  of  the  engineer.  When 
steam  is  shut  off  from  the  cylinders  and 
engine  is  at  rest,  or  drifting  down  grade, 
the  check  valves  in  the  exhaust  pipe  from 
the  air  pump  open  automatically,  letting 
exhaust  steam  from  the  air  pump  into 
steam   chests   and   cvlinders.      Live-steam 


inders  when  engine  is  drifting  down 
grades,  by  friction  of  piston  traveling 
to  and  fro.  This  appliance  reduces  the 
wear  on  valves,  valve  seats,  cylinders,  etc.. 
to  a  minimum,  by  perfect  lubrication. 

It  is  beneficial  to  the  working  of  air 
pump,  as  there  is  a  partial  vacuum  formed 
in  steam  chests  and  cylinders  when  engine 
is  drifting  down  grade  shut  off.  A  partial 
vacuum  is  also  caused  in  the  exhaust  pipe 
from  the  pump  when  the  engine  is  work- 
ing steam  in  cylinders  and  air  pump  is 
exhausting  into  condenser  in  tank.  This 
does  away  with  back  pressure  entirely  and 
gives  a  free  working  pump. 

The  relief  valves  or  suction  valves  on 
steam  chests  can  be  dispensed  with,  as  the 
air  pump  exhausting  into  same  performs 
their  functions. 

When  engine  is  working  steam,  the  air 


five  months  prior  to  the  engine  being 
equipped  was  19.4  miles  to  ton  of  coal  and 
106.3  to  pint  of  valve  oil.  General  average 
for  eleven  months  with  air-pump  exhaust 
in  tank  and  cylinders,  28.7  miles  run  to 
ton  of  coal,  245.9  miles  to  pint  of  valve 
oil.  These  reports  were  copied  from  per- 
formance sheets  issued  monthly  by  the 
C,  St.  P.,  M.  &  O.  R.  R.  Co. 

Wall.\ce  &  Kellogg. 
Altoona,   ]Vis. 


A  strong  inducement  to  hang  up  the 
hose  in  the  new  dummy  coupling  now  fur- 
nished by  the  Westinghouse  Air-Brake 
Company,  and  illustrated  in  this  depart- 
ment last  month,  is  the  fact  that  the 
center  piece  of  the  dummies  which  fits 
into  the  coupling  gasket  keeps  the  gasket 
pressed  upright  and  in  good  condition. 
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Device  Which  Recharges  While  Brakes 
Are  Set. 

W.  T.  Hamar,  Atlanta,  Ga.,  has  been 
granted  a  patent  for  a  device  which  re- 
charges the  auxiliary  reservoir  while  the 
brakes  are  set.  This  is  the  latest  of  the 
numerous  recharging  devices.  Its  opera- 
tion is  as  follows : 

Fig.  I  is  a  longitudinal  section  through 
the  ordinary  triple  valve  of  an  automatic 
air  brake,  showing  the  double-seating 
valve  in  the  main  piston  9,  which  con- 
stitutes the  invention.  Fig.  2  is  a  section- 
al detail,  on  a  larger  scale,  of  the  double- 


The  head  a'  closely  fits  the  bore  of  the 
chamber  all  around,  while  o'  closely  fits  it 
over  the  port  a',  but  has  a  cut-away  peri- 
phery or  port  a  on  its  upper  edge  to  let 
air  pass. 

The  valve  is  made  removable,  as  shown 
in  Figs.  2  and  3,  by  screw-cap  A,  as  is 
also  the  spring  coiled  around  its  stem  at 
its  inner  end,  said  spring  holding  the  valve 
to  its  seat  at  a',  as  shown  in  Fig.  2,  and 
preventing  any  flow  of  air  from  the  train 
pipe  through  port  o'  and  ports  a  and  a' 
when  the  piston  is  in  its  normal  position 
of  brakes  released  or  on  the  extreme  left 
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■seating  valve ;  and  Fig.  3  is  a  similar  view 
showing  another  position  of  said  valve. 

The  patent  consists  of  a  double-seated 
valve.  Figs.  2  and  3,  located  in  the  hub  of 
the  main  piston  9,  as  shown  in  Fig.  i. 
This  valve  consists  of  two  heads  o'  and  a', 
closing  alternately  over  a  port  a'  on  the 
"brake  side  of  the  piston,  a  stem  A',  rigidly 
connecting  the  heads ;  a  spiral  spring  a*, 
surrounding  the  inner  end  of  the  stem  and 
located  between  the  head  0'  and  the  inner 
■closed  end  of  the  hub,  and  a  head  a',  fixed 
on  the  outer  end  of  the  stem,  closing  an 
opening  a'  in  a  detachable  cap  A,  and  hav- 
ing radial  arms  or  cut-away  periphery  to 
guide  the  stem  and  still  allow  air  to  pass 
■when  it  leaves  its  seat  over  the  opening  a'. 


and  in  the  plane  of  a  passage  23,  with  the 
pressure  equalized  on  both  sides  of  the 
main  piston. 

Referring  to  Fig.  i,  the  piston,  as 
shown,  is  in  the  position  of  brakes  ap- 
plied and  the  double-seated  valve  is  closed 
to  both  train-pipe  pressure  at  a'  and  auxil- 
iary pressure  at  a',  the  head  a'  perform- 
ing the  functions  of  a  valve  and  closing 
port  a".  The  engineer  now,  desiring  to 
recharge  his  auxiliary  air  reservoir,  places 
his  valve  on  the  engine  in  a  position  to  ad- 
mit air  to  the  train  pipe,  which  enters  the 
triple  valve  at  the  train-pipe  connection  S, 
passing  through  ports  6  and  7  into  main 
piston-chamber,  forcing  valve  heads  a',  a' 
and  a'  from  the  position  shown  in  Fig.  2 
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Fig.  2 

with  a  partial  range  of  movement  which 
leaves  the  port  o"  between  the  heads  o' 
and  o',  thereby  establishing  communica- 
tion from  train  pipe  to  auxiliary  air  reser- 
voir through  port  a',  a  and  a',  and  thence 
through  slide-valve  chamber  11  and  inter- 
pipe  4,  leading  to  auxiliary  air  reservoir. 
The  pressure  becoming  equalized,  spring 
a'  restores  valve  to  its  seat,  as  shown  in 
Figs.  I  and  2.  This  valve  has  a  pulsating 
action  responding  to  slight  increase  of 
pressure  on  its  train-pipe  side  and  closing 
by  its  spring-tension  when  pressures  are 
equalized  on  both  sides  of  piston  9.  the 
piston  9  being  the  dividing  line  between 
train-pipe   and   auxiliary   pressure. 

In  making  a  final  and  full  release  of  the 
brakes,  the  engineer  places  his  valve  in 
the  full-release  position,  throwing  the  ex- 
cess pressure  into  the  train  pipe,  the  air 
taking  the  same  course  as  usual  and  forc- 
ing the  double-seated  valve  to  the  extreme 
limit  of  its  travel,  compressing  the  spring, 
as  shown  in  Fig.  3,  and  valve-head  o', 
closing  port  a",  allowing  no  air  to  pass  by 
the  valve  to  the  axillary  reservoir  in  the 
position  of  brakes  released.  The  spring 
then  restores  the  double-seated  valve  to 
its  normal  position,  as  shown  in  .Fig.  2,  in 
which  it  is  closed  to  both  train-pipe  and 
auxiliary  reservoir. 

In  the  position  of  brakes  released,  the 
piston  9  is  moved  inwardly,  opening  pass- 
age-waj'  23  on  opposite  sides  of  the  piston 
9,  and  allowing  air  to  flow  past  piston  9 
to  auxiliary  reservoir  as  provided  for  by 
the  Westinghouse  system. 


We  will  pay  50  cents  and  75  cents,  re- 
spectively, for  paper-bound  and  leather- 
bound  copies,  in  good  condition,  of  the 
St.  Louis  Proceedings  of  the  Air-Brake 
Men's  1895  Convention.  Persons  desiring 
these  copies  may  have  them  at  same  price 
uy  sendmg  ten  cents  for  postage. 


LocJiHotivs  Engineering 


Fig.  3 


March,  1899. 


LOCOMOTIVE    ENGINEEliINO 


137 


Use  of  Sand— Rail  Cleaning  Device. 

On  page  563  of  the  Uccciiibcr  issue  ot 
Locomotive  Engineering  there  appeared 
an  able  article  by  E.  W.  Pratt,  on  "Who 
Slides  Wheels?"  embracing  some  good 
suggestions  relative  to  "how  to  overcome 
the  sliding  of  wheels  on  fast  trains  and 
bad  rail." 

Each  of  us  would  gladly  welcome  the 
solution  of  this  subject,  but  it  seems  to  be 
one  upon  which  even  experts  may  honest- 
ly differ. 

The      Air-Brake      Association      reconi- 


ually  decreasing,  of  course,  as  the  speed 
is  being  reduced,  until  jusl  before  the  final 
stop,  when  they  arc  about  equal.  This,  of 
course,  is  on  good  dry  rail.  It  would  seem 
from  this  (and  practice  will  demonstrate 
it)  that  we  have  a  good,  safe  margin  in 
following  Mr.  Pratt's  suggestion  about 
two  applications,  in  the  manner  he  de- 
scribes— but  omit  the  sand  on  first  appli- 
cation. It  may  be  used  to  good  advantage 
on  last,  or  final,  application.  But  if  we 
are  passing  over  muddy  crossings  at  low 
speed,  it  is  better  to  waste  a  little  more 


as  a  surface  cock ;  third,  by  thoroughly 
cleansing  the  rail,  it  prevented,  to  a  large 
extent,  the  sliding  of  wheels  on  frosty, 
muddy  or  greasy  rail. 

The  contrivance  consists  of  a  pipe  in- 
troduced into  the  boiler,  in  lieu  of  second 
gage  cock,  with  54-inch  opening  and  with 
globe  valve ;  the  end  of  the  pipe  pointing 
towards  the  rail  being  peened  down  to 
J^-inch  opening. 

It  is  a  well-known  fact  that,  in  point  of 
adhesion,  a  clean,  wet  rail  is  almost  equiv- 
alent to  the  best  dry  rail ;  and  by  using 
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mends  one  application,  using  sand,  when 
necessary,  to  create  the  adhesion  required, 
and  seems  disposed  to  hang  fast  to  that 
theory ;  while  others  believe  two  applica- 
tions on  sand  safer,  and  less  liable  to  slide 
wheels. 

Engineers,  as  a  rule,  object  to  using 
sand  from  the  initial  reduction  at  high 
speed,  from  the  fact  that  to  them  it  seems 
a  waste  of  that  which  may  be  very 
precious  for  other  purposes  before  the  trip 
is  completed,  and  also  that  it  has  a  ten- 
dency to  cause  the  engine  to  warm  up 
somewhere. 

Running  at  a  rate  of  60  miles  an  hour, 
we  know  that  the  velocity  of  the  wheels — 
!.  e.,  the  force  that  keeps  them  revolvins; 
on  the  rails — is  four  times  greater  than 
the  braking  power  if  fully  applied;  grad- 


air  and  time  than  to  use  hand,  unless  it  is 
used  very  judiciously. 

Sand  and  mud,  at  best,  do  not  go  well 
together,  and  form  an  admixture  that 
will  do  more  damage  to  wheels  than  any 
other  known  agency ;  frost  and  sand  being 
a  close  second. 

The  writer,  while  on  a  recent  trip,  was 
much  impressed  with  a  device  he  saw 
used  extensively  on  one  of  the  trunk  lines 
in  the  South.  It  was  called  a  "rail  wash- 
er," and  was  gotten  up  to  wash  the  sand 
off  the  rail  behind  the  engine.  For  three 
reasons  it  proved  a  great  success.  First, 
it  enabled  freight  engines  to  haul  one 
more  car.  from  the  fact  that  the  sand  was 
removed  from  the  rail,  and  thereby  reduc- 
ing the  friction  to  a  minimum ;  second,  it 
kept   the  boiler  from  priming,  by  acting 


two  applications  in  conjunction  with  the- 
"rail  washer"  it  seems  there  would  be  no 
danger,  whatever,  of  sliding  wheels. 
M.  W.  Burke. 
Moberly,  Mo.  Wabash  R.  R. 


Disposing    of   and    Utilizing    the    Air- 
Pump  Exhaust. 

Editor: 

In  looking  over  the  last  few  numbers  of 
LocoMOxn'E  Engin'eerixg,  the  writer  has 
been  struck  by  quite  a  number  of  articles 
on  the  air-pump  exhaust. 

Most  of  the  writers  appear  to  favor  pip- 
ing the  exhaust  into  the  exhaust  pipes  of 
the  locomotive.  This  no  doubt  is  a  very 
good  plan ;  does  not  draw  on  the  fire  so 
hard,  and  does  not  make  very  much  noise. 
The   objection   to   this  plan,   however,   is- 
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that  while  standing  at  a  terminal  point  or 
making  a  long  stop  at  a  station,  the  ex- 
haust condenses,  and  the  water  and  oil  lie 
in  the  exhaust  pipes  until  the  engine  is 
started,  then  the  water  and  oil  are  thrown 
all  over  the  engine. 

The  Southern  Pacific  (Pacific  System) 
have  some  locomotives  fitted  up  in  this 
way,  but  they  also  have  a  large  i-inch  cyl- 
inder cock  put  in  the  pipi  where  it 
branches  to  the  exhaust  pipes.  Tliis  cyl- 
inder cock  is  worked  from  the  cylinder- 
cock  rigging,  and  when  standing  at  sta- 
tions it  can  be  opened  and  the  exhaust 
turned  under  the  engine.  This,  however, 
makes  considerable  noise. 

The  best  way  the  writer  has  ever  seen 
to  get  rid  of  the  air-pump  exhaust,  is  to 
pipe  the  exhaust  pipe  underneath  to  the 
exhaust  pipes,  and  screw  a  "T"  up  into 
the  exhaust  pipes  of  the  engine.  Then  on 
the  front  of  the  "T"  put  in  a  check  valve, 
so  the  exhaust  from  the  pump  will  raise  it. 
Then  extend  the  pipe  around  in  the  front 
of  the  cylinder  saddle,  and  drill  through 
the  saddle  into  the  steam  pipe  and  connect 
the  pipe  into  the  steam  passage.  Then 
when  standing  at  a  station  or  terminal,  the 
water  and  oil  go  into  the  steam  chest  and 
cylinders,  where  they  will  do  the  most 
good. 

This  is  also  a  fine  thing  for  roads  that 
have  long  heavy  grades,  as  the  exhaust 
helps  to  lubricate  valves  and  cylinders. 

Mr.  \Vm.  Hancock,  the  master  mechanic 
of  the  Santa  Fe  Pacific,  at  The  Needles, 
Cal.,  has  a  patent  on  this.  I  am  sure  that 
he  will  give  any  road  the  right  to  use  it  for 
a  small  consideration. 

Ihe  writer  has  been  at  The  iMeedles 
when  an  engine  came  in  from  Peach 
Springs,  no  miles  down  a  2  per  cent. 
grade.  The  cylinder  heads  and  steam- 
chest  lids  were  taken  off,  and  every  part 
was  moist  and  showed  plenty  of  lubrica- 
tion. 

This  apparatus  was  placed  on  a  certain 
Western  road,  on  a  division  that  was  83 
miles  down  grade,  and  a  2  per  cent,  grade. 
It  was  put  on  one  ten-wheel  engine,  20  x 
26  inches ;  one  twelve-wheel  engine,  22  x 
29  inches,  and  one  twelve-wheel  com- 
pound, 20  x  30  X  26  inches.  The  cylinQers 
were  calipered  carefully  and  a  record  kept. 
The  engines  were  run  a  year,  and  at  the 
end  of  that  time  cylinder  heads  were  taken 
off,  and  the  wear  of  the  cylinders  was 
hardly  perceptible. 

With  the  ten-wheel  engine,  the  engineer 
told  me  that  he  had  invariably  to  oil  the 
valves  through  the  lubricator  cups  to  keep 
the  cylinders  from  groaning  coming  down 
this  long  grade;  but  after  this  apparatus 
was  put  on  he  never  had  to  put  any  oil 
in,  only  what  was  fed  through  the  lubri- 
cator. 

I  consider  this  a  very  fine  thing  even  for 
level  roads,  because  when  the  engine  is 
shut  off  running  into  a  station,  the  valves 
and  pistons  get  the  benefit  of  this  extra 
lubrication,   and   it   is   not   wasted.     The 


Santa  Fe  Pacific  road  is  putting  this  de- 
vice on  all  their  engines. 

Harry  C.  Frazer. 
San  Francisco,  Cal. 


Driver-Brake  Release  Valve. 

Editors : 

Enclosed  find  a  simple  device  for  re- 
leasing the  driver  brake  when  brakes  are 
set  on  the  train.  This  is  especially  useful 
on  long  freight  trains,  or  making  water 
tank  stops,  on  heavy  grades;  or  on  bad 
rail  you  can  release  your  driver  brake 
without  interfering  with  any  other  brakes 
oil  the  train. 

The  sketch  shows  the  device  in  position 
I  whore  the  cock  is  inoperative.  When 
placed  in  jiosition  2  the  auxiliary  reservoir 


From  Triple  Valve 
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is  cut  off,  and  the  brake  cylinder  is  com- 
municated to  the  atmosphere  through 
ports  d,  a  and  c. 

W.  O.  Parker,  A.  B.  Repairman, 

Coast  Div.   Sou.   Pac.  Ry. 

San  Francisco,  Cal. 

[This  device  is  of  the  kind  recom- 
mended by  the  Air-Brake  Association 
when  one  becomes  necessary  on  long  steep 
grades,  and  being  in  the  pipe  between  the 
triple  valve  and  brake  cylinder  is  about 
the  only  form  permissible,  inasmuch  that 
its  use  allows  the  triple  to  keep  the 
auxiliary  reservoir  charged  at  all  times. 
Driver  brakes,  however,  should  never  be 
cut  out  on  account  of  bad  rail,  because  the 
holding  of  the  cut-out  vehicles  must  be 
done  by  those  left  cut  in,  and  increases  the 
tendency  of  sliding  of  wheels  on  the 
latter.— Ed.] 


Larger  Main=Reservoir  Capacity  Urged. 

Editor: 

In  the  February  number  of  Locomotive 
Engineering  I  notice  that  the  main  reser- 
voir capacity  or  volume  has  come  in  for 
a  fair  share  of  recognition,  and  also  a  very 
interesting  letter  regarding  the  method  of 
increasing   the   volume   of   main-reservoir 


pressure  in  cases  of  double-heading,  as 
practiced  on  the  Chesapeake  &  Ohio.  This 
all  seems  to  me  to  be  perfectly  proper,  and 
the  wonder  is,  when  we  stop  to  consider 
the  advantages  to  be  obtained  from  ample 
main-reservoir  capacity,  that  we  do  not 
find  them  much  larger  than  we  do,  even 
on  the  large  engines  that  have  recently 
been  turned  out  of  the  works. 

It  is  becoming  quite  common  to  see  en- 
gines hauling  sixty-five  and  seventy  cars 
all  alone  on  roads  where  the  grades  will 
permit,  and  the  majority  of  these  equipped 
with  air  brakes,  coupled  and  working. 
Now,  when  the  engineer  uses  good  judg- 
ment and  things  are  in  pretty  good  shape, 
no  very  great  difficulty  is  experienced  in 
handling  them  with  reservoirs  of  present 
capacity.  It  is  when  we  break  in  two  or 
want  to  release  after  an  emergency  ap- 
plication, or  to  let  them  down  a  long  in- 
cline, that  the  big  main  reservoir  is  a 
decided  help. 

I  believe  that  the  heavy  freight  engines 
of  to-day,  weighing  as  they  do,  anywhere 
from  250,000  to  300,000  pounds,  should 
have  at  least  70,000  cubic  inches  of  main 
reservoir  capacity. 

With  this  volume  we  could  afford  to 
cut  down  the  "excess"  sotiiewhat,  thus 
increasing  the  efficiency  of  the  pump,  and 
also  rendering  it  less  likely  to  heat  on  ac- 
count of  the  lower  tension  of  the  air  it 
has  to  work  against ;  then  there  would  be 
the  saving  to  air-brake  hose  and  triple, 
for  in  releasing,  the  air  would  go  back 
with  less  energy,  and  there  would  not  be 
the  likelihood  of  hose  rupturing. 

While  the  foregoing  are  advantages 
worth  striving  for,  there  are  still  others 
fully  as  important.  Take,  for  inst  nee,  a 
train  of  sixty  or  seventy  cars  that  we  wish 
to  charge  and  test  the  brakes  on,  and  can- 
not do  so  until  the  engineer  backs  onto 
them.  We  could  charge  them  up  in  a 
very  short  time  with  the  large  reservoir, 
while  with  the  small  it  would  take  consid- 
erable time,  and  time  is  one  of  the  thmgs 
we  want  to  save  as  much  of  as  possible. 
In  the  release  of  the  brake,  the  chances 
for  a  brake  sticking  near  the  rear  end, 
whose  piston  travd  may  be  a  little  short 
or  the  triple  packing  ring  leaky,  would  be 
very  much  reduced. 

On  some  roads  I  notice  a  lack  of  con- 
fidence evinced  in  the  ability  of  the  air 
brake  to  handle  trains  safely  on  grade,, 
but  if  we  had  large  reservoirs  on  the  en 
gines,  there  would  be  no  danger  of  u^ 
losing  our  air  and  the  train  getting  away 
from  us ;  always  providing,  of  course,  that 
we  have  a  share  of  the  retaining  valves  to 
help  us. 

Mr.  Morris'  scheme  to  connect  both 
pumps  and  reservoirs  in  cases  of  double- 
heading,  seems  to  me  to  be  a  very  good 
one,  and  must  result  in  a  big  saving  of 
time  when  charging  the  train,  as  well  as 
rendering  the  handling  of  it  much  safer 
and  pleasanter  while  on  the  road. 

J.  P.  Kelly. 
Pittsfield,  Mass. 
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Charging  Empty  Trains. 

I:.ciilor: 

It  is  customary  here  after  making  up  a 
train  to  depart  from  a  terminal  to  couple 
all  the  air  hose  and  turn  the  angle  cocks 
in  line  with  the  train  i)ipe  liefore  the 
engine  is  coupled  on.  -Ml  the  engines 
have  the  required  train  line  and  main 
reservoir  pressure  pumped  up  hefore 
coupling  on  to  the  train. 

When  the  train  pipe  and  auxiliaries  are 
charged  up  on  a  twenty  to  thirty-car  train, 
with  their  many  small  and  sometimes 
large  leaks,  it  requires  the  pump  to  work 
too  hard  and  long  before  all  the  leaks  arc 
stopped.  As  the  train  has  to  he  charged 
to  find  the  leaks,  I  think  u  would  he  a 
good  plan  not  to  cut  in  the  angle  cocks 
with  train  line  until  after  the  engine  is 
■coupled  on,  and  then  cut  in  one  car  at  a 
time.  Then  if  a  leak  occurred  the  brake- 
man  or  inspector  could  stop  it  at  that 
place,  and  about  the  time  the  inspector 
went  from  one  end  of  the  car  inspecting 
it  that  car  would  be  charged,  and  so  on 
until  the  last  car  was  examined. 

As  there  is  seldom  more  than  one 
man  to  look  after  a  thirty-car  train;  and 
the  time  he  finds  all  the  leaks  and  goes 
after  the  material  the  pump  is  working 
uselessly  to  supply  the  leaks.     Is  my  idea 


wrong.' 


Jas.   F.   McG.\rr. 


Engr.,  K.  C.  Div.  of  L.  &  N.  R.  R. 
[There  would  be  much  more  pumping 
required  by  cutting  in  one  car  at  a  time, 
for  the  reason  that  each  time  an  additional 
car  was  cut  in  and  charged  the  head 
brakes  would  apply  and  necessitate  the 
use  of  main  reservoir  pressure  to  release 
and  recharge  them.  As  the  cars  near  the 
rear  end  were  cut  in,  the  air  used  by  the 
brakes  ahead  in  setting,  releasing  and  re- 
charging would  be  much  greater  than  the 
amount  escaping  from  the  leaks  in  the 
present  method. — Ed.] 


Conunissioners  Johnson.  .'Mdcrman  Broy- 
clls  and  Councilman  Lallatt,  who  each 
made  a  few  remarks  suitable  to  the  occa- 
sion, after  whicii  Assistant  Superintendent 
C.  S.  Evans  presented  Mr.  Best  with  two 
ho.xes  of  extra  fine  plug  cut  tobacco. 

It  is  a  singular  coincidence  that, 
wherever  Mr.  Best  goes  he  gets  ac- 
quainted with  the  chief  of  police.  But 
joking  aside,  it  is  quite  complimentary 
to  him  and  to  the  management  of  the 
road  that  such  good  feeling  exists  among 
the  men.  "N.   C.  &  St.   L." 

.ttlantu.  Go. 


Appreciated  Air-Brake  Instruction. 

Editor: 

The  Nashville.  Chattanooga  &  St.  Louis 
air-brake  instruction  car  was  located  in 
Atlanta,  Ga.,  from  the  latter  part  of  No- 
vember till  January  31st  for  the  purpose 
of  instructing  the  employes  of  the  W.  & 
A.  division  of  that  road  in  the  construc- 
tion and  operation  of  air  brakes.  Mr. 
Otto  Best,  air-brake  inspector  of  the 
Nashville.  Chattanooga  &  St.  Louis  Rail- 
road, and  treasurer  of  the  Association  of 
Railroad  Air-Brake  Men.  has  had  charge 
of  the  car. 

On  the  25th  of  January  the  engineers 
and  firemen  of  that  division,  in  token  of 
their  appreciation  of  his  courtesy  and 
genial  method  of  instruction,  presented 
Mr.  Best  with  a  fine  china  dinner  service. 
Mr.  John  A.  Welch,  one  of  the  oldest  and 
most  popular  engineers  on  the  division. 
made  the  presentation  speech,  and  was 
followed  by  Mr.  M.  L.  Collier,  M.  M. : 
Mayor  Woodward,  Chief  of  Police  Man- 
ley,    Chairman    of    the    Board    of    Police 


Simple    Device    for    Removing    Feed- 
Valve  Pistons. 

Hdilor: 

I  have  a  little  wrinkle  for  removing  feed 
valve  pistons  which  I  have  never  heard 
spoken  of,  and  which  may  help  someone 
out  who  "can't  get  tools  made." 

I  just  cut  off  a  reversing-valve  stem  of 
a  6  or  8-inch  pump  the  right  length,  so 
that  when  the  button  on  the  end  of  the 
^tem  bears  against  the  top  end  of  the  feed- 
valve  piston,  the  other  end  will  bottom  in 
the  guide  for  feed-valve  stem  on  the  cap 
nut  when  the  cap  nut  has  entered  about 
three  threads.  Then  screwing  the  cap  nut 
the  rest  of  the  way  down  will  usually  force 
the  piston  out  without  damaging  any  of 
the  parts.  John  M.  Thom.\s. 

SoutJi  St.  Josefh,  Mo. 


i\iT.  T.  J.  Henderson,  2996  Twenty-third 
street.  San  Francisco,  Cal.,  writes  us  that 
he  is  patentee  of  a  successful  working 
automatic  air  brake  for  electric  street  cars. 
His  brake  is  in  service  on  the  S.  F.  &  S. 
M.  Street  Railway,  making  good  mileage, 
and  will  be  fully  explained  to  inquiring 
and  interested  persons  if  they  will  write 
Mr.  Henderson. 


Correspondents  should  always  give  their 
address  when  writing.  Frequently  it  is 
necessary  to  communicate  with  corre- 
spondents to  obtain  further  data.  We 
hold  a  communication  from  George  Rich. 
New  York  City,  and  a  returned  letter  sent 
him.  Will  he  kindly  write  us  again,  giving 
more  specific  address? 


"California"  is  the  name  of  a  beautifully 
illustrated  hand  book  of  travel  recently 
issued  by  the  passenger  department  of  the 
Burlington  route.  It  contains  seventy-two 
pages  of  artistically  printed  matter,  put 
on  a  very  fine  grade  of  paper.  Nearly 
every  page  contains  one  or  more  excellent 
half-tones  of  scenes  that  people  witness  in 
California  and  on  the  way  to  it.  It  also 
contains  a  great  deal  of  information  that 
will  be  found  useful  to  people  likely  to 
visit  California,  and  is  well  worth  send- 
ing for.  We  believe  that  the  passenger 
department  of  thj  Chicago,  Burlington  & 
Quincy  will  send  the  book  to  anyone  ask- 
ing for  it. 


QUESTIONS  AND   ANSWERS 

On  Air  Brake  SublecU. 

(\(,)  W.  H.  S.,  North  Platte,  Neb., 
writes : 

What  effect  will  it  have  on  br-'^'S  if 
pin  that  holds  graduating  valve  comes  out? 
A. — On  short  trains,  or  if  the  triple  is  not 
well  cleaned  and  oiled  on  longer  trains, 
quick  action  will  usually  follow  if  a  ser- 
vice application  is  made.  On  longer  trains 
with  the  triple  in  good  condition,  th""  train- 
pipe  pressure  is  reduced  so  slowly  that 
quick  action  is  not  so  likely  to  ensue  as 
with  shorter  trains. 

117)  W.  H.  S.,  North  Platte,  Neb., 
writes : 

Plate  B-2S  triple  valve  on  a  car;  leak- 
age groove  in  brake  cylinder  cleaned  and 
in  good  shape.  As  soon  as  the  auxiliary 
and  train  pipe  were  charged  the  brake  pis- 
ton would  move  out  4  or  4!-^  inches.  Put 
liU  new  triple  and  it  worked  all  right. 
What  was  the  matter  with  the  old  one? 
A. — This  was  a  plain  triple  valve  for 
freight  cars  of  the  old  pattern.  See  an- 
swer to  Question  21  for  this  case. 

(18)  J.  T.,  St.  Joseph,  Mo.,  writes: 
Triple    valve    (plain)    is    connected    to 

driver  brake  cylinder  by  tee  and  nipple 
screwed  into  cylinder,  one  lead  of  tee  go- 
ing to  other  cylinder  and  other  lead  to 
triple  valve.  I  have  always  seen  pipe  irom 
triple  run  to  about  midway  between  cylin- 
ders, so  as  to  have  same  length  of  pipe  to 
each.  Do  you  think  this  difference  would 
do  any  damage?  Could  it  injure  driving 
axles  from  one  side  going  on  before  the 
other?  A. — No.  Pressure  will  be  had  in 
both  cylinders  practically  at  the  same  time. 

(19)  E.  O.  P.,  St.  Albans,  Vt,  writes: 
How    should    engineers    proceed    when 

coupled  "double  header"  with  passenger 
engines  so  that  the  signal  whistle  will  be 
operated  on  both  engines.  Will  the  car 
discharge  valve  exhaust  enough  air  from 
signal  line  to  overcome  the  pressur-  sup- 
plied by  two  reducing  valves?  A. — .A. 
clear  car  discharge  valve  will  make  suf- 
ficient signal  line  reduction  to  blow  the 
whistle  on  both  engines.  Some  roads, 
however,  practice  cutting  out  the  reducing 
valve  on  second  engine,  but  this  is  not 
absolutely  necessary  unless  the  train  is 
very  long  and  the  car  discharge  valves  are 
not  clear. 

(20)  W.  W.,  Temple.  Tex.,  writes: 
Please   advise  whether  chamber  D  air 

feeds  to  train  pipe  via  feed  valve  when 
rotary  valve  is  in  emergency  position, 
the  1892  model  valve  being  used?  A.— 
With  the  rotary  in  extreme  emergency 
position  there  are  two  outlets  for  air  from 
chamber  D — through  the  feed  valve  to 
train  pipe  and  out  at  emergency  exhaust, 
and  through  ports  />  in  the  rotao'  face  and 
h  in  the  seat.  .\it  probably  goes  as 
rapidly  through  one  as  the  other,  with 
the  preference  for  the  last  mentioned,  as 
that  is  brought  in  play  the  moment  the 
handle    leaves    service   position,    and   the 


140 


LOCOMOTIVE    ENGINEERING 


Marcli.   1899. 


latter  is  not  until  the  handle  is  in  almost 
extreme  emergency  position. 

(21)  W.  H.  S.,  North  Platte,  Neb., 
writes : 

I  had  a  car  the  other  day  with  a  Plate 
B-9  triple  valve;  train  pipe  tight.  As  soon 
as  auxiliary  reservoir  and  train  line  were 
full  of  air,  and  stop-cock  closed  on  both 
ends,  the  brake  would  set.  I  put  on  a 
new  triple  valve  and  it  worked  all  right. 
What  was  the  matter  with  the  old  one? 
A. — This  was  a  plain  triple  such  as  is  used 
on  tenders.  Either  auxiliary-reservoir  air 
or  train-pipe  air  went  to  the  cylinder. 
Auxiliary  air  could  get  there  past  a  leak- 
ing slide  valve  or  seat,  or  by  leakage  of 
train-line  pressure  at  the  triple-valve  cap 
ga.sket  or  three-way  cock.  Train-line  air 
could  go  direct  to  cylinder  if  the  three- 
way  cock  leaked  around  the  plug. 

(22)  L.  P.,  Lakeland,  Fla.,  writes: 
Engineer  noticed  air  gage  and  saw  he 

had  as  many  pounds  of  air  as  he  had 
of  steam.  When  he  applied  brakes,  instead 
of  air,  steam  came  out  of  train-line  ex- 
haust. He  bled  main  reservoir  and  steam 
continued  to  come  out,  and  hose  pipes  and 
main  reservoir  were  hot,  and  fireman  got 
burned  by  an  air  pipe  in  cab.  A. — Unless 
some  special  steam  connection  is  made  to 
the  air-brake  system,  steam  cannot  get 
into  it  except  through  the  pump  governor, 
if  all  escape  ports  are  plugged  and  dia- 
phragm valve  leaks,  or  through  the  air 
pump.  Occasionally  a  hollow  piston  rod 
is  found  which  has  a  flaw  at  the  lower 
end  and  allows  steam  to  pass  into  the  air 
cylinder  and  main  reservoir,  thence  to  the 
train  line. 

(23)  H.  L.  H.,  Pensacola,  Fla.,  writes : 
Why  is  it  that  after  coupling  to  a  train 

of  fifteen  or  twenty  cars  with  the  plate  D-8 
brake  valve  and  after  reducing  10  to  20 
pounds  from  train  line  that  the  exhaust 
doesn't  stop  until  train  pipe  is  empty? 
The  equalizing  reservoir,  its  connections, 
the  gasket  above  the  equalizing  piston  and 
the  rotary  valve  were  tight  on  this  occa- 
sion. But  with  a  short  train  or  the  engine 
this  trouble  didn't  occur.  A. — The  train- 
pipe  pressure  has  probably  been  reduced 
lower  than  that  in  brake  cylinders  and 
auxiliaries,  and  air  is  leaking  back  through 
the  emergency  check  valve  or  triple  valve 
cap  gasket.  On  fifteen  or  twenty  cars 
this  back  leakage  would  be  considerable, 
and  would  raise  the  equalizing  piston  and 
escape.  On  a  few  cars  the  back  leakage 
might  not  be  noticed,  maybe  balancing 
train-pipe  leakage,  and  would  not  raise 
the  equalizing  piston  sufficiently  to  make 
a  noise. 

(24)  J.  E.  W.,  Cumberland,  Ind., 
writes : 

I.  Why  is  it  that  all  improved  i-inch 
and  J4-inch  governors  will  not  work 
alike?  Some  of  them  will  stop  the  pump 
dead,  others  will  not  do  it.  I  have  taken 
a  governor  off  an  engine  that  would  not 
shut  off  and  stop  the  pump  and  put  it  on 
an  engine  that  the  governor  did  stop  the 


pump,  and  it  would  not  stop  it,  thus  de- 
monstrating that  the  trouble  was  in  the 
governor.  I  know  they  are  not  intended 
to  stop  for  any  length  of  time,  but  they 
are  not  sensitive  enougli  and  will  let  the 
pump  work  too  hard.  Will  you  please  tell 
me  how  to  remedy  these  governors?  A.— 
The  steam  valve  has  not  been  ground  in 
until  recently,  as  the  manufacturer  be- 
lieved the  joint  to  be  sufficiently  tight  as 
it  came  from  the  lathe,  but  experience  has 
proved  that  grinding  is  necessary;  there- 
fore, all  steam  valves  for  governors  have 
been  ground  in  since  last  September. 
Grinding  will  probably  cause  your  trouble 
to  disappear. 

(25)  J-  C.  L.,  Jamestown,  N.  O.,  writes: 
The  following  air-brake  question  is  on 
a  switching  engine.  The  main  reservoir 
is  on  back-end  tank.  Engine  has  no  driv- 
er brake;  has  plain  triple  valve  and  D-8 
brake  valve.  When  brake  is  applied  in 
service  or  emergency,  brake  will  not  set; 
but  when  thrown  in  release  will  set  brake, 
and  if  left  alone  for  five  minutes  will  re- 
lease itself.  When  angle-cock  is  open  at 
rear  end,  tank  brake  will  set.  Tripl"  all 
"O.  K." ;  no  signal  pipe  on  engine ;  no  ex- 
cess can  be  pumped  up  on  gage.  What  is 
the  trouble  with  this  air?  A.— Hose  be- 
tween engine  and  tender  has  betn  coupled 
up  wrong.  The  pipe  from  the  main  reser- 
voir on  back  of  tender  has  been  coupled 
to  train  pipe  of  engine,  and  main-reser  oir 
pipe  on  engine  has  been  coupled  to  train 
pipe  of  tender.  Thus  with  handle  in  ser- 
vice or  emergency  position,  the  air  escap- 
ing at  the  brake  valve  comes  from  the 
main  reservoir,  and  the  train-pipe  pressure 
is  held.  Now,  with  handle  put  in  release 
position,  air  from  the  train  pipe  will  flow 
into  the  main  reservoir,  which  is  lower 
than  the  train  pipe  in  this  case,  and  brake 
will  set.  Leave  handle  in  full  release  posi- 
tion a  few  minutes,  and  brake  on  tender 
will  pump  off  as  all  parts  are  in  com- 
munication from  the  pump  to  back  end  of 
tender.  No  excess  can  be  had,  because  all 
air  going  through  the  brake  valve  goes 
through  backwards.  In  this  case  no  ex- 
cess, of  course,  can  be  had  unless  the 
handle  is  placed  in  running  position  be- 
fore governor  pressure  is  reached ;  then 
excess  will  show  on  black  hand. 


The  Steel  Tie  Making  Its  Way. 

Wood  suitable  for  railroad  ties  has  long 
been  scarce  and  dear  in  Europe,  and  th- 
consequence  is  that  many  railroad  com- 
panies use  metal  ties.  This  practice  be- 
gan more  than  twenty  years  ago ;  but  the 
first  forms  tried  were  so  unsatisfactory 
that  the  metal  found  little  favor,  and  many 
companies  turned  to  processes  that  would 
prolong  the  life  of  wooden  ties.  This  ar- 
rested for  a  time  the  progress  into  favor 
of  metal  ties ;  but  it  was  only  to  the  time 
that  satisfactory  forms  were  designed,  and 
now-a-days  one  seldom  sees  any  new 
wooden  ties  on  continental  railroads. 

In   a   paper  read   at    the   International 


Railway  Congress  by  Mr.  Renson.  inter- 
esting details  of  experience  on  a  Belgian 
railway  with  different  ties  were  given : 

"For  comparison,  a  part  of  the  road 
was  laid  with  oak  sleepers,  and  identical 
conditions  assured  as  to  nature  of  road- 
bed, drainage,  weight  of  rail,  care  in  main- 
tenance, etc.  The  metal  ties  varied  in 
shape  and  quality,  from  the  crude  forms 
of  the  earliest  ties  to  the  more  scientifi- 
cally designed  later  article.  It  was  found 
that  the  average  life  of  the  oak  ties  was 
thirteen  years,  while  the  average  life  of 
the  earliest  and  crudest  metal  ties  was 
eighteen  years.  The  later  ties  have  their 
width  decreased  and  their  vertical  flanges 
deepened  at  the  center,  thus  providing  ;i 
maximum  bearing  surface  immediately  be- 
neath the  rails,  and  increased  girder  depth 
at  the  center ;  and  by  the  use  of  round 
drilled  holes  for  the  fastenings  and  insert- 
ing plates  between  rail  and  tie,  the  life  of 
the  latter  was  greatly  lengthened.  M. 
Renson  states  that,  economically,  and  on 
every  point  of  comparison,  these  experi- 
ments proved  the  superiority  of  the  metal 
ties." 


The  Right  Depth  of  Firebox. 

The  question  of  depth  of  firebox  or  dis- 
tance from  grate  to  crown  sheet  is  one  of 
interest  and  value  to  designers,  although 
the  varying  depths  we  find  in  practice 
seem  to  indicate  that  almost  any  depth 
will  do. 

This  does  not  seem  to  be  the  case,  how- 
ever, as  indicated  by  experiments  on  the 
engine  "Montour"  of  the  Lackawanna  & 
Bloomsburg  road  in  1862  and  1863.  The 
"Montour"  was  a  wood  burner,  16  by  22- 
inch  cylinders,  S-foot  drivers,  and  used  in 
freight  service.  The  firebox  was  66  inches 
deep  from  grate  to  crown  sheet. 

When  the  engine  was  changed  to  a  coal 
burner  the  grate  was  raised  10  inches, 
leaving  the  distance  from  grate  to  crown 
sheet  56  inches,  and  a  fine  steaming  en- 
gine resulted. 

The  next  step  was  to  raise  it  another  10 
inches,  leaving  it  46  inches  between  grate 
and  crown  sheet,  and  it  wouldn't  make 
steam  enough  to  do  its  work.  There  seems 
to  be  a  right  point  for  best  results,  which 
allows  the  proper  mingling  of  gases  to 
produce  the  hottest  flame  against  the 
crown  sheet  and  the  most  heat  in  the 
tubes. 


The  Lukenheimer  Company,  Cincinnati, 
Ohio,  have  favored  us  with  a  copy  of  their 
slide-valve  chart,  together  with  a  neat  little 
book  by  Mr.  R.  Conway,  M.  E.,  giving 
plain  instruction  for  setting  valves  by  the 
aid  of  the  chart.  It  appears  to  be  a  simple 
and  practical  method  of  analyzing  the 
movements  of  the  slide  valve,  and  should 
prove  of  value  to  anyone  interested  in 
slide  valves.  We  do  not  know  on  what 
terms  these  can  be  obtained,  but  we  should 
certainly  advise  anyone,  dealing  with  en- 
gines to  find  out  more  about  it. 
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PERSONAL. 

Mr.  Harry  H.  Broderick  has  been  ap- 
pointed general  foreman  of  the  Boston  & 
Albany  at  Springfield,  Mass. 

Mr.  Edward  H.  Barnes  has  been  ap- 
pointed superintendent  of  the  Raleigh  & 
Western,  with  headquarters  at  Cumnock. 
N.  C. 

Mr.  Chas.  O.  Johnson,  formerly  of 
Pacific  Coast  Railway,  has  been  appointed 
superintendent  of  the  Western  Railway, 
of  Guatemala. 

Mr.  B.  Latimer,  formerly  train  master 
on  the  Chicago,  Burlington  &  Quincy, 
succeeds  Mr.  H.  G.  Hetzlcr  as  road  mas- 
ter at  Chicago,  111. 

Mr.  James  Paul,  recently  in  charge  of 
the  air-brake  repairs  at  the  Savannah 
shops  of  the  Plant  System,  has  been  ap- 
pointed erecting   foreman. 

Our  Western  editorial  representative, 
Mr.  C.  B.  Conger,  has  got  installed  in 
room  934,  Monadnock  Block,  Chicago, 
where  he  will  be  pleased  to  receive  visits 
from  friends. 

Mr.  Isaac  Bromley  has  been  appointed 
general  advertising  agent  of  the  entire  sys- 
tem of  the  New  York,  New  Haven  & 
Hartford,  with  offices  at  New  Haven, 
Conn.,  and  Boston,  Mass. 

Mr.  J.  G.  McLaren  has  been  appointed 
master  mechanic  of  the  Chicago  &  Erie, 
with  headquarters  at  Huntington,  Ind., 
vice  Mr.  Willard  Kells,  promoted.  He 
was  heretofore  general  foreman  of  the 
Chicago  shops. 

Mr.  H.  G.  Hetzler,  road  master  of  the 
Chicago,  Burlington  &  Quincy  at  Chicago, 
has  been  promoted  to  the  position  of  super- 
intendent of  freight  terminals  at  that  place, 
vice  Mr.  F.  A.  Delano. 

Mr.  George  H.  Goodell  has  resigned  as 
mechanical  engineer  of  the  Erie  to  ac- 
cept a  position  with  the  Northern  Pacific 
at  St.  Paul,  Minn.  He  succeeds  Mr.  E. 
B.  Thompson,  resigned. 

The  jurisdiction  of  Mr.  W.  E.  Symons, 
superintendent  of  motive  power  of  the 
Plant  system  at  Savannah,  Ga.,  has  been 
extended  over  the  car  department,  and  the 
master  car  builder  will  report  to  him. 

Mr.  L.  H.  Van  Allen,  in  addition  to 
his  duties  as  superintendent  of  the  Buf- 
falo division  of  the  Lehigh  Valley,  has  as- 
sumed charge  of  the  operations  of  the 
Lehigh   Valley   Transportation    Company. 

Mr.  M.  S.  Curley,  master  mechanic  of 
the  Illinois  Central  at  Water  Valley, 
Miss.,  has  been  transferred  to  the  Pa- 
ducah  shops,  vice  Mr.  W.  Hassman,  re- 
signed; headquarters  at  Paducah,  Ky. 

Mr.  Frank  Anthony,  for  the  past  two 
years  gang  foreman  in  the  Burnside  shops 
of  the  Illinois  Central,  has  been  appointed 
general  foreman  of  the  Savannah  shops  of 
the  Plant  system,  vice  Mr.  W.  T.  Brewer, 
resigned. 

Mr.  John  5.   Thurman,   mechanical  en- 


gineer of  the  Missouri  Pacific  at  St. 
Louis,  Mo.,  has  resigned,  lie  will  here- 
after devote  his  time  to  several  com- 
pressed air  appliances  which  he  has  de- 
signed. 

Mr.  E.  W.  Gi-ice  has  been  appointed 
train  master  of  the  following  divisions 
of  the  Chesapeake  &  Ohio  Railway: 
Mountain  District,  Richmond;  Allegheny 
District,  James  River;  office  at  Clifton 
Forge,  Va. 

Mr.  Malloy,  formerly  general  superin- 
tendent of  the  Wyoming  division  of  the 
Union  Pacific,  has  been  appointed  super- 
intendent of  the  Montana  division  of  the 
Oregon  Short  Line ;  headquarters  at  Po- 
catello,  Idaho. 

Mr.  T.  F.  Barton,  master  mechanic  of 
the  Illinois  Central  at  East  St.  Louis,  III., 
has  been  transferred  to  the  Mississippi  & 
Aberdeen  divisions,  with  headquarters  at 
Water  Valley,  Miss.,  vice  Mr.  M.  S. 
Curley,  transferred. 

Mr.  N.  J.  Pritchard  has  been  appointed 
foreman  of  machinery  on  the  Hutchinson 
&  Southern  Railway,  with  headquarters  at 
Hutchinson,  Kan.  He  was  formerly  gen- 
eral air-brake  and  steam-heat  inspector  on 
the  Norfolk  &  Western  Railway. 

Mr.  Thomas  Reynolds,  train  master  of 
the  Cleveland,  Cincinnati,  Chicago  &  St. 
Louis  at  Riverside,  Ohio,  has  been  pro- 
moted to  the  position  of  superintendent  of 
the  Cairo  division,  vice  Mr.  William 
Quinn;  headquarters  at  Mt.  Carmel,  111. 

Mr.  George  Donahue,  master  mechanic 
of  the  Meadville  division  of  the  Erie,  has 
been  apointed  assistant  superintendent  of 
motive  power  of  the  lines  west  of  Sala- 
manca, N.  Y.,  with  office  at  Cleveland, 
Ohio,  vice  Mr.  Washington  Lavery,  trans- 
ferred. 

Mr.  William  Quinn,  superintendent  of 
the  Cairo  division  of  the  Cleveland,  Cin- 
cinnati, Chicago  &  St.  Louis,  has  been 
transferred  to  the  Cincinnati  and  San- 
dusky divisions  of  that  system,  with  office 
at  Springfield,  Ohio,  vice  Mr.  T.  J.  Eng- 
lish,  resigned. 

Mr.  J.  R.  Chambers,  superintendent  of 
motive  power  of  the  West  Virginia  Cen- 
tral &  Pittsburgh  Railway  at  Elkins,  W. 
Va.,  has  resigned  to  accept  the  position  of 
master  mechanic  of  the  Buffalo  division 
of  the  Lehigh  Valley,  with  headquarters 
at  Buffalo,  N.  Y. 

Mr.  C.  Skinner  has  been  appointed 
superintendent  of  motive  power  of  the 
Toledo,  St.  Louis  &  Kansas  City  Rail- 
road, with  headquarters  at  Frankfort,  Ind. 
Mr.  Skinner  was  for  several  years  master 
mechanic  of  the  Alabama  Great  Southern 
at  Birmingham,  Ala. 

Mr.  Washington  Lavery,  assistant 
superintendent  of  motive  power  of  the 
Western  divisions  of  the  Erie  at  Cleve- 
land, Ohio,  has  been  made  assistant  super- 
intendent  of   motive   power   of  the   lines 


east  of   Salamanca,   N.   Y. ;   headquarters 
at  New  York  City. 

Mr.  William  E.  Baker,  superintendent 
of  the  Metropolitan  West  Side  Elevated 
Railroad  of  Chicago,  has  resigned  and 
been  appointed  general  superintendent 
and  chief  electrical  engineer  of  the  Man- 
hattan Elevated  Railway  Company  of 
New  York. 

Mr.  Willard  Kells  has  been  appointed 
master  mechanic  of  the  MeadvUle  divijfion 
of  the  Erie;  headquarters  at  Meadville, 
Pa. ;  vice  Mr.  George  Donahue,  promoted. 
Mr.  Kells  was  heretofore  master  mechanic 
of  the  Chicago  &  Erie  at  Huntington,  Ind. 
Mr.  A.  C.  Beckwith  has  been  appointed 
master  mechanic  of  the  St.  Louis,  Brook- 
lyn, Eldorado  and  Carondelet  districts  of 
the  St.  Louis  division  of  the  Illinois 
Central,  with  headquarters  at  East  St. 
Louis,  111.,  vice  Mr.  T.  F.  Barton  trans- 
ferred. 

Mr.  John  McGhie  has  taken  charge  of 
the  advertising  department  of  our  Western 
territory,  in  place  of  Mr.  Wakeman,  re- 
signed. Mr.  McGhie  goes  to  the  West  a 
stranger,  and  we  bespeak  for  him  the  kind 
encouragement  and  warm  reception  for 
which  our  Western  friends  are  noted. 

Mr.  R.  O.  Cumback,  general  foreman 
of  the  St.  Joseph  Terminal  Railway  Com- 
pany, St.  Joseph,  Mo.,  has  resigned  to  ac- 
cept the  position  of  superintendent  of  mo- 
tive power  of  the  West  Virginia  Central 
&  Pittsburgh  Railway,  vice  Mr.  J.  S. 
Chambers ;  headquarters  at  Elkins,  W.  Va. 
^  Mr.  F.  W.  Deibert  has  been  appointed 
superintendent  of  motive  power  of  the 
Buffalo,  Rochester  &  Pittsburgh,  in  place 
of  Mr.  C.  E.  Turner,  resigned.  Mr.  Dei- 
bert has  been  for  several  years  master 
mechanic  of  the  Chicago,  Milwaukee  & 
St.  Paul,  in  charge  of  the  Milwaukee 
shops. 

The  following  appointments  have  been 
made  on  the  Grand  Trunk  Railway :  Mr. 
Kobt.  Patterson,  master  mechanic  of  shops 
at  Stratford,  Ont.,  vice  Mr.  j.  D.  Barnett, 
resigned,  and  Mr.  J.  E.  Muhlfeld,  master 
mechanic  of  Western  division  (headquar- 
ters at  Fort  Gratiot,  Mich.),  vice  Mr. 
Robt.  Patterson,  transferred. 

Mr.  W.  B.  Steele,  an  engineer  on  the 
W.  N.  &  P.  division  of  the  Boston  & 
Maine,  has  been  promoted  to  traveling  en- 
gineer of  the  S.  &  W.  M.  &  P.  divisions 
of  that  road.  He  is  only  6  feet  6  inches 
and  weighs  250  pounds.  He  is  doing  good 
work,  and  is  well  liked  by  the  men  and 
officials. 

The  Cleveland  Twist  Drill  Company, 
Cleveland.  Ohio,  announce  that  Mr.  E.  G. 
Buckwell  has  been  engaged  to  take  charge 
of  their  sales  department.  Mr.  Buck- 
well's  long  experience  as  a  traveling  sales- 
man, and  later  as  a  business  manager, 
should  greatly  increase  the  efficiency'  of 
the  company's  office  force.  All  orders  and 
correspondence  will  be  given  prompt  and 
intelligent  attention. 
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Mr.  J.  W.  Kendrick,  general  manager 
of  the  Northern  Pacific,  has  been  appoint- 
ed second  vice-president,  and  will  con- 
tinue in  charge  o£  the  duties  heretofore 
performed  by  him.  Mr.  Kendrick  has 
been  general  manager  since  1893,  and  has 
been  with  the  Northern  Pacific  for  the 
past  twenty-five  years. 

Mr.  F.  A.  Delano,  heretofore  superin- 
tendent of  freight  terminals  of  the  Chi- 
cago, Burlington  &  Quincy  at  Chicago, 
111.,  has  succeeded  Mr.  G.  W.  Rhodes  as 
superintendent  of  motive  power  at  Aurora, 
111.  Mr.  Delano  is  well  qualified  to  as- 
sume his  new  duties,  having  served  the 
company  in  various  capacities  from  laa- 
cbin'st  apprentice  up. 

Mr.  Godfrey  W.  Rhodes,  for  many  years 
superintendent  of  motive  power  of  the 
Cnicago,  Burlington  &  Quincy  at  Aurora, 
111.,  lias  resigned  to  accept  the  position  of 
assistant  general  superintendent  of  the 
Burlington  &  Missouri  River  Railroad  in 
iviebraska,  with  headquarters  at  Lincoln, 
Neb.  His  new  duties  will  not  estrange 
him  from  motive-power  affairs,  as  he  will 
continue  to  give  much  of  his  time  to  this 
department  of  his  road. 

The  following  changes  have  been  made 
on  the  Chicago,  Indianapolis  &  Louisville : 
Mr.  W.  P.  Coburn  has  been  appointed 
master  mechanic,  vice  Mr.  Henry  Wat- 
kins,  resigned ;  Mr.  Chas.  Coller  has  been 
appointed  assistant  master  mechanic.  All 
correspondence  relating  to  the  motive 
power  department  should  be  addressed  to 
Mr.  W.  P.  Coburn,  master  mechanic,  La 
Fayette,  Ind.  All  correspondence  relating 
to  the  car  department  should  be  addressed 
to  Mr.  Chas.  Coller,  master  car  builder 
and  assistant  master  mechanic. 

The  Boston  Belting  Company  have 
withdrawn  the  agency  for  the  sale  of  their 
goods  from  the  Simmons  Hardware  Com- 
pany, St.  Louis,  Mo.,  and  have  made  ar- 
rangements with  the  Railway  Supply  Com- 
pany, II  North  Sixth  street,  St.  Louis, 
Mo.,  to  represent  them  in  a  large  portion 
of  the  territory  formerly  covered  by  rep- 
rasentatives  of  the  Simmons  Hardware 
Company.  The  Railway  Supply  Com- 
pany will  carry  a  complete  stock,  and  are 
in  a  position  to  fill  orders  promptly,  at 
bottom  factory  prices. 

Mr.  James  M.  Wakeman,  wiio  has  been 
the  Western  representative  of  Locomotive 
Engineering  for  two  years,  has  left  us  to 
accept  a  better  position  on  a  combination 
of  industrial  papers  controlled  by  Mr.  J. 
H.  McGraw,  New  York.  We  were  ex- 
ceedingly sorry  to  part  with  Mr.  Wake- 
man,  for  he  is  a  most  successful  business 
man,  and  one  that  nearly  all  advertisers 
were  ready  to  welcome,  whether  they  did 
business  with  him  or  not.  We  feel  cer- 
tain that  there  is  a  great  business  future 
ahead  of  Mr.  Wakeman,  and  ne  thorough- 
ly deserves  whatever  good  fortune  may 
come  to  him. 

Mr.  E.  P.  Mooney,  for  the  past  seven 
years  connected   with   the  Lehigh   Valley 


Railroad  as  traveling  engineer  and  master 
mechanic,  and  prior  to  that  time  for  twen- 
ty-four years  with  the  Lake  Shore  & 
Michigan  Southern  Railroad  as  locomo- 
tive and  traveling  engineer,  has  severed 
his  railroad  connections  to  take  charge  of 
the  Buffalo  office  of  the  Chicago  Pneu- 
matic Tool  Company.  Mr.  Mooney  has  a 
wide  acquaintance  among  railroad  men, 
and  with  his  well-known  push  and  energy 
will  assuredly  make  a  success  in  his  new 
position,  and  still  further  increase  the 
sales  of  the  Chicago  Pneumatic  Tool  Com- 
pany in  his  territory. 

When  Mr.  F.  D.  Underwood  left 
Minneapolis  to  come  to  Baltimore  to  take 
the  position  of  general  manager  of  the 
Baltimore  &  Ohio  Railroad  he  brought  a 
straw  hat  and  linen  duster,  says  Mr.  J.  H. 
Maddy,  expecting  to  bask  in  the  balmy 
Southern  breezes  that  blew  up  Chesapeake 
Bay  sometimes.  Within  ten  days  after 
he  took  charge  two  hundred  miles  of 
the  Baltimore  &  Ohio  Railroad  were 
blocked  with  snow,  and  Baltimore  had  a 
worse  blizzard  than  anyone  in  the  North- 
west ever  experienced.  It  cost  the  road 
about  $60,000  a  day  for  four  days  to  get 
the  tracks  in  condition  to  resume  traffic, 
but  'he  officials  are  very  proud  of  the 
fact  that  they  beat  all  competitors  in  get- 
ting trains  through  from  Pittsburgh  and 
other  Western  points  to  Baltimore,  Phila- 
delphia and  New  York.  All  of  the 
through  trains  that  were  delayed  by  the 
storm  were  fortunately  tied  up  at  large 
towns,  so  that  none  of  the  passengers 
suffered  from  hunger  or  cold. 

Mr.  Robert  S.  Miller  has  been  ap- 
pointed assistant  professor  in  charge  of 
the  Department  of  Machine  Design, 
Purdue  University,  and  Mr.  L.  V. 
Ludy  has  been  mode  assistant  in  the 
Engineering  Laboratory,  assuming  the 
work  which  has  hitherto  been  carried  by 
Mr.  Miller.  Mr.  Miller  is  a  graduate  of 
the  School  of  Electrical  Engineering,  class 
of  '95,  and  received  the  degree  of  Me- 
chanical Engineer  from  the  same  institu- 
tion in  1897.  Since  graduating  he  has 
been  assistant  in  the  Engineering  Lab- 
oratory, and  later  instructor  in  mechani- 
cal engineering.  In  addition  to  his  rou- 
tine work  at  Purdue,  he  had  a  leading  part 
in  the  exhaustive  series  of  tests  made  two 
years  ago  at  Purdue  upon  the  balanced 
compound  locomotive,  and  last  year  was 
in  immediate  charge  of  the  fuel  tests  made 
at  the  University  for  the  Big  Four  road, 
and  stul  more  recently  assisted  in  the  duty 
test  of  the  20,000.000-gallon  Snow  pump- 
i  g  engine  at  Indianapolis,  the  results  of 
which  have  attracted  general  attention. 

Mr.  W.  H.  Truesdale,  general  manager 
of  the  Chicago.  Rock  Island  &  Pacific,  has 
been  elected  president  of  the  Delaware. 
Lackawanna  &  Western  Railroad  in  place 
of  Mr.  Samuel  Sloan,  retired.  It  is  a 
very  important  rise  in  position,  but  there 
are  few  railroad  officials  better  able  than 
Mr.     Truesdale    to   carry   the     important 


duties  that  will  soon  rest  upon  his 
shoulders.  The  Delaware,  Lackawanna  & 
Western  is  a  great  property,  but  it  has 
not  been  managed  with  any  width  of 
policy,  or  with  a  view  to  do  the  best  in 
developing  its  vast  resources.  The  ancient 
policy  of  running  each  division  to  suit  the 
ideas  of  the  superintendent,  and  having 
rolling  stock  of  different  patterns  on  each 
division  is  still  in  vogue,  and  a  very  ex- 
pensive practice  it  is.  It  is  not  to  be 
supposed  that  a  progressive  president  will 
permit  practices  of  that  kind  to  continue. 
Of  late  years  the  company  have  made 
good  progress  in  abandoning  ancient  cars 
and  locomotives,  but  they  still  have  lots 
of  scrap  doing  service  that  ought  to  have 
passed  through  the  forge  and  melting  pot 
years  ago.  Mr.  Truesdale  is  not  the  man 
to  interest  himself  in  operating  or  me- 
chanical details,  but  we  greatly  misjudge 
him  if  he  does  not  promptly  make  it 
somebody's  business  to  put  the  whole  of 
the  operating  department  on  a  modern 
basis.  The  operative  officials  of  the  road 
are  good  practical  men,  but  they  have  not 
been  encouraged  to  adopt  progressive 
practices. 


Three  Men   on   The   Engine. 

There  is  a  clique  of  politicians  in  Al- 
bany, N.  Y.,  who  are  striving  to  pass  a 
law  compelling  railroad  companies  run- 
ning locomotives  with  the  wide  type  of 
firebox,  which  requires  the  cab  to  be  on 
the  barrel  of  the  boiler,  to  have  two  fire- 
men, so  that  one  can  watch  the  engineer 
and  note  that  he  does  not  die  or  go  to 
sleep.  The  Dill  is  known  as  a  "strike 
measure,"  a  form  of  threatened  legisla- 
tion that  is  worked  up  to  extract  money 
or  other  favors  from  the  pockets  of  cor- 
porations. If  the  railroad  companies  hav- 
ing engines  with  what  trainmen  call 
"Mother  Hubbard"  fireboxes  would  put 
speaking  tubes  or  other  means  of  com- 
munication between  the  engineer  and  fire- 
man, it  would  be  just  as  safe  as  if  a  third 
man  were  on,  for  he  could  not  watch  the 
engineer  closely  without  being  on  the  same 
side  of  the  caL,,  and  there  is  small  enough 
room  there  now  for  one  man. 

Since  the  agitation  for  a  third  man  on 
the  engine  was  started,  we  have  talked  to 
a  number  of  engineers  and  firemen  on  the 
subject,  and  most  of  them  laughed  at  the 
idea.  One  engineer  said,  "Imagine  how 
an  engineer  would  feel  all  the  time  with 
the  knowledge  pressing  upon  him  that  a 
man  at  the  other  side  of  the  ca!,  was  look- 
ing for  him  to  die." 

When  any  agitation  like  that  for  put- 
ting three  1  len  on  the  engine  is  started, 
the  authors  generally  pretend  that  they  are 
actinj  '-i  the  interests  of  labor,  and  try 
to  cFtch  votes  on  that  pretense.  We  can 
assure  tue  New  York  politicians  that  they 
will  receive  no  thanks  from  enginemen 
by  passing  a  law  to  add  another  man  to 
the  crew. 

On   freight   trains   there   is   generally   a 
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head  brakeman  riding  upon  the  engine, 
and  he  is  often  regarded  as  a  nuisance. 
With  the  increase  of  air  brakes,  the  head 
brakeman  has  little  else  to  do  than  fill  the 
fireman's  seat.  It  is  often  difficult  to  get 
a  head  brakeman  to  take  water  and  give 
the  fireman  liberty  to  attend  to  other 
duties.  The  engineer  has  no  control  over 
the  head  brakeman,  because  he  belongs  to 
a  different  department.  We  once  nearly 
had  a  collision  because  a  head  brakeman 
refused  to  go  forward  to  flag  an  approach- 
ing train  until  he  got  orders  from  the  con- 
ductor. Unless  engaged  on  work  con- 
nected with  the  train,  the  head  brakeman 
ought  to  be  under  the  orders  of  the  engi- 
neer, and  part  of  his  duty  should  be  to 
take  water,  break  coal  and  keep  it  within 
reach  of  the  fireman. 


Increasing  Use  of  Pneumatic  Tools. 

There  has  been  a  notewortliy  widening 
of  the  field  of  compressed  air,  and  its  use 
in  tools  is  by  no  means  a  small  part  of  it. 
Mr.  J.  W.  Duntley,  president  of  the 
Chicago  Pneumatic  Tool  Company,  re- 
ports a  widely  increasing  business  in 
foreign  countries.  Their  London  house 
has  supplied  complete  plants  in  Belgium, 
France,  Germany,  Holland,  Italy,  Sweden, 
Russia,  Egypt,  Australia,  India,  Japan 
and  South  Africa.  This  is  probably  due 
in  a  measure  to  the  repeated  visits  of  Mr. 
Duntley  to  Europe,  he  having  made  six 
trips  in  the  past  three  years. 

He  states  that  the  early  pneumatic  tools 
used  in  Europe  had  such  a  decided  vibra- 
tion that  workmen  opposed  their  intro- 
duction, but  that  this  has  been  overcome 
by  the  Boyer  hammer.  The  Boyer  piston 
drills  are  also  said  to  have  displaced  the 
native  rotary  drills,  owing  to  their 
economy  of  air  and  the  amount  of  work 
they  turn  out. 

Hand  riveting  has  also  received  a  fatal 
blow  by  the  introduction  of  pneumatic 
riveters.  In  fact,  the  trial  exhibition 
which  Mr.  Duntley  made  in  Glasgow  re- 
cently before  a  convention  of  ship- 
builders, the  quality  of  the  work,  the 
economy  of  air  and  the  general  good  work 
of  the  tools  so  pleased  them  that  they  were 
adopted  by  many  of  the  shipbuilders 
present. 

Engineering,  of  London,  examined  the 
parts  of  some  of  their  tools  and  spoke 
very  highly  of  the  workmanship  they 
found,  which  accounts  in  a  large  measure 
for  the  success  of  any  tool. 

Mr.  Duntley  is  pleased  to  be  able  to  say 
that  their  tools  are  now  found  in  all  quar- 
ters of  the  globe,  including  Alaska  and  the 
Hawaiian  Islands,  which  we  may  add  is 
largely  due  to  the  enterprise  displayed  by 
Mr.  Duntley  and  his  associates. 


The  Baldwin  Locomotive  Works  have 
more  men  employed  in  the  drawing  offices 
at  present  than  they  ever  had  before  at  one 
time. 


QUESTIONS    ANSWERED. 

Currtspundcnts  wishing;  to  have  ques- 
tions answered  in  t/iese  columns  shotttd 
send  in  tlieir  names  and  addresses,  not  for 
publication,  hut  for  evidence  of  f;ood  faith. 
IVe  thro7u  all  anonymous  letters  into  the 
waste  basket. 

(24)  J.  VV.  S.,  Live  Oak,  Fla.,  asks: 
What  is  the  best   material   to  braze  on 

end  of  tubes  to  make  them  fill  the  hole 
when  hold  has  been  rolled  out  of  shape? 
.A. — Copper. 

(25)  R.  M.  S.,  Atlanta,  Ga.,  writes: 
Do  you  think  there  is  any  likelihood  of 

American  railroads  adopting  copper  for 
tne  construction  of  fireboxes?  A. — None 
in  the  least. 

(26)  B.  N.  Y.,  Chicago,  111.,  writes: 
Do  you  think  tnat  an  invention  to  make 

a  locomotive  burn  oil  or  coal  in  the  same 
firebox  would  pay  much  more  than  the 
Patent  Office  expenses?  A. — There  have 
been  too  many  of  that  sort  of  inventions 
to  make  the  chances  of  a  new  one  a  profit- 
able enterprise. 

(27)  W.  S.  C,  St.  Augustine,  Fla.,  asks: 
After  disconnecting  is  there  any  way  to 

clamp  valve  stem  with  United  States  pack- 
ing, or  would  a  man  have  to  remove  steam 
chest  cover  and  block  valve?  A. — All  up- 
to-date  engineers  carry  a  cramp  for  hold- 
ing valve  stem,  using  metallic  packing,  for 
keeping  it  in  position. 

(28)  J.  M.  T.,  St  Joseph,  Mo.,  writes: 
We  have  some  new  boilers,  about  six  or 

eight  months'  service,  and  bottom  flues  in 
center  at  back  flue  sheet  are  starting  to 
leak.  They  show  a  drop  or  two  of  water  and 
several  beads  of  lime  around  end  of  flue. 
Do  you  think  this  is  caused  from  mud? 
A. — Mud  and  scale,  likely. 

(29)  J.   W.   A.,   Foster,   Cal.,   writes: 
Would  firing  with  both  dampers  closed 

and  swinging  the  door  between  each 
shovelful  tend  to  cause  leakage  of  flues? 
A. — Yes.  The  exhaust  draws  cold  air  ex- 
clusively through  the  door.  When  damp- 
ers are  open  the  cold  air  is  mixed  with 
hot  air  passing  through  fire. 

(30)  J.  M.  T.,  St.  Joseph,  Mo.,  writes: 
Will  the  system  of  firing  by  the  single 

shovelful,  as  per  December  issue,  work  as 
well  on  switch  engines  doing  heavy  work? 
Won't  working  the  lever  down  in  corner 
tear  the  fire  up  too  much  in  firing  so  light' 
I  am  not  in  a  position  to  find  out  for  my- 
self. A. — It  works  just  as  well  with  switch 
engines.  We  saw  many  switch  engines  do- 
ing heavy  work,  and  there  was  no  smoke. 

(31)  R.  J.,  McCook,  Neb.,  writes: 

I.  Please  explain  the  advantages  piston 
valves  have  over  the  common  balanced 
slide  valve?  A. — i.  We  do  not  know  of 
any  advantage  the  piston  valve  has  over 
the  balanced  D-valve.  2.  Are  the  piston 
valves  set  in  the  same  way  as  slide  valves? 
A. — 2.  Just  in  the  same  way,  except  that 
some  of  them  take  the  steam  inside  the 
heads.  When  that  is  the  case  the  setting 
is  different. 

{Z2)   C.  E.  B.,  Erie,  Pa.,  writes: 

I  have  a  stationary  engineer  friend  who 


seems  particularly  well  posted  about  valve 
motion,  and  he  holds  that  the  valve  of  a 
steam  engine  ought  to  have  more  lap  or* 
the  back  than  on  the  front  end  to  adjust 
the  distorted  action  due  to  the  angularity 
of  the  main  rod.  What  do  you  say  about 
this?  A. — In  a  link  motion  engine  the  ir- 
regular cut-ofT  due  to  the  angularity  of  the 
main  rod  is  corrected  by  hanging  the  link 
back  of  the  center. 

iii)  Inquirer,  Pittsburgh,  writes: 
I  am  familiar  with  the  fact  that  small 
tubes  in  a  locomotive  boiler  will  provide 
more  heating  surface  than  large  ones,  bub 
where  is  the  safe  average  ?  We  have  en- 
gines with  tubes  ranging  in  diameter  from 
iJ4  inches  to  2J4  inches.  Which  size 
ought  to  be  more  efficient?  A. — We  think 
that  2  inches  diameter  of  tube  makes  a 
good  compromise.  A  smaller  size  is  liable 
to  choke  with  cinders  and  a  larger  size 
takes  too  much  room  and  reduces  the 
heating  surface. 

(34)  Apprentice,    Boston,    writes: 

I  have  been  studying  valve  motion,  an<t 
I  find  that  the  hanger  stud  of  the  link  is 
placed  behind  the  center.  Now,  I  want  to 
know  what  would  happen  if  the  stud  wai 
set  ahead  of  the  center.  A. — What  is 
known  as  the  angularity  of  the  main  rod 
(which  is  explained  in  Sinclair's  "Engine 
Running")  tends  to  delay  tne  cut-off  dur- 
ing the  backward  stroke  and  to  advance  it 
during  the  forward  stroke.  Placing  this 
hanger  stud  behind  the  center  corrects  this 
irregularity.  Placing  it  ahead  would  make 
the  irregularity  worse. 

(35)  E.  C.  N.,  Eaton,  C.  asks: 

I.  Are  extension  fronts  on  some  com- 
pound engines  longer  than  necessary? 
A. — I.  Not  that  we  are  aware  of.  2.  What 
was  report  of  Master  Mechanics'  Associa- 
tion on  steam  and  exhaust  passages  read 
at  convention  in  1894  in  regard  to  front 
end?  A. — 2.  It  reads:  "This  test  shows 
that  an  increase  in  the  length  of  the  smoke- 
box  over  and  above  that  necessary  to  get 
in  a  cinder  pocket  in  front  of  the  cylinder 
saddle  is  unnecessary  and  undesirable,  as 
the  long  smokebox  greatly  decreases  the 
vacuum.  3.  Has  nickel  steel  been  used  to. 
any  extent  for  staybolts?  A. — 3.  We  are 
not  aware  that  it  has  been  used  for  that 
purpose  except  in  an  experimental  way. 

(36)  R.  M.,  Cleveland,  O..  writes: 

It  must  be  difficult  for  you  to  keep  your 
question  and  answer  column  full  every 
month,  and  I  have  thought  of  a  plan  that 
might  be  of  mutual  benefit  to  yourself, 
your  readers  and  myself.  I  was  for 
several  years  connected  with  a  fireman'* 
lodge  which  had  a  question  bo.x.  and  I 
made  out  most  of  the  answers,  so  I  am 
very  familiar  with  the  things  railroad  men 
want  to  know.  Now  for  the  modest  sum 
of  ten  dollars  a  month  I  am  willing  to 
keep  up  a  page  monthly  of  questions  and 
answers  of  the  right  sort.  A. — Thanks 
awfully.  The  questions  that  come  in  for 
answer  keep  us  on  the  frying  pan  one  day 
every  month,  but  we  fear  that  ready-made 
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questions  and  answers  would  put  us  in  the 
fire  all  the  month. 

(37)  R.  B.,  Indianapolis.  Ind..  writes: 
We  have  a  scientific  apprentice  in  the 
shops  who  is  fond  of  talking  over  the  other 
boys,  and  he  has  had  a  great  deal  to  say 
lately  about  the  laws  of  motion.  Can 
you  tell  an  interested  reader  what  these 
laws  are?  A. — The  laws  of  motion  were 
enunciated  by  the  great  astronomer  New- 
ton. The  first  one  is :  "Every  body  con- 
tinues in  its  state  of  rest  or  of  uniform 
motion  in  a  straight  line,  except  in  so  far 
as  it  may  be  compelled  by  impressed 
forces  to  change  that  state."  The  second 
law  reads :  "Change  of  motion  is  propor- 
tional to  the  impressed  force,  and  takes 
place  in  the  direction  of  the  straight  line 


uneven  wear  of  journals.  Some  cars  have 
a  tendency  to  rest  upon  one  side  of  the 
side  bearings  more  than  another,  and  that 
would  have  a  tendency  to  throw  the  load 
unevenly  upon  the  journal.  Again  it  some- 
times happens  that  men  packing  axle  boxes 
will  force  too  much  packing  towards  the 
inside  of  the  box,  and  a  hard  pad  is 
formed  which  runs  dry.  That,  of  course, 
would  increase  the  wear.  On  some  cars 
the  dust  guards  are  very  defective,  and 
there  is  a  constant  stream  of  dust  going 
in  which  strikes  the  inside  part  of  the 
journal  first.  That  will  lead  to  the  rapid 
wearing  down  of  that  part. 

(39)  H.  C,  Meadville.  Pa.,  writes: 
We  have  a  number  of  Vauclain  com- 
pound    locomotives     running     here,     and 
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in  which  the  force  is  impressed."  These 
explanations  do  not  make  the  case  very 
c!ear,  and  it  would  take  laborious  writing 
on  our  part  to  do  so.  Those  anxious  to 
know  more  on  the  subject  ought  to  study 
Goodeves'  "Principles  of  Mechanics." 
(38)  J.  B.  K.,  Lima,  O.,  writes: 
In  turning  journals  that  have  been  in 
use,  I  have  sometimes  found  one  end  ma- 
terially smaller  than  the  other  end.  Some- 
times it  would  be  the  outside  end  that  was 
smaller,  and  sometimes  the  inside  end. 
The  journals  of  tenders  seem  to  wear 
more  evenly  than  any  other  axle  under  the 
train.  How  can  you  account  for  this? 
A. — Various  causes  might  bring  about  the 


there  is  a  good  deal  of  discussion  in  re- 
lation to  the  starting  of  the  by-pass  valve. 
I  would  ask  when  the  by-pass  valve  is 
open  to  start  the  train,  if  you  take  the 
steam  out  of  one  end  of  the  high-pressure 
cylinder  and  put  it  into  the  exhaust  end 
and  thence  through  the  exhaust  to  the 
steam  side  of  the  low-pressure  piston? 
During  this  period  of  operation  do  we  get 
the  pressure  against  the  high-pressure  pis- 
ton, and  if  we  do,  how  much?  A. — The 
statement  is  quite  correct  that  when  the 
by-pass  valve  is  open  the  live  steam  passes 
from  the  active  end  to  the  exterior  of  the 
high-pressure  cylinder  and  thence  through 
the  valve  to  the  active  end  of  the  low- 


pressure  cylinder.  The  admission  line  of 
the  low-pressure  cylinder  corresponds 
with  the  back  pressure  of  the  high-pres- 
sure cylinder  and  the  raising  of  this  line 
increases  the  back  pressure  in  the  high- 
pressure  cylinder.  This  difference,  however, 
in  the  area  between  the  two  pistons  causes 
an  -'icrease  to  the  total  effective  pressure. 
This  would  be  the  case  even  if  the  initial 
and  back  pressure  of  the  high-pressure 
cylinder  were  the  same  and  the  high-pres- 
sure cylinder  worked  in  equilibrium.  The 
effect,  then,  would  be  the  same  as  with  a 
single  expansion  locomotive  using  only 
low-pressure  cylinder. 


Erie&  Wyoming  Valley  Inspection  Car 
and  Engine. 

Our  illustration  snows  a  very  neat  and 
convenient  inspection  engine  and  car  built 
by  the  Cooke  Locomotive  Works  for  the 
Erie  &  Wyoming  Valley  Railroad  Com- 
pany. 

The  engine  is  simple,  with  cylinders  S'A 
X  8I/2  inches.  The  driving  wheels  are  42 
inches  diameter,  and  have  Latrobe  tires. 
The  boiler,  which  is  vertical,  is  48  inches 
diameter,  and  contains  253  1 54-inch  tubes. 
The  pressure  carried  is  165  pounds  per 
square  inch.  The  tender  has  a  capacity  of 
600  gallons.  Plain  steam  brake  is  used, 
and  the  engine  is  supplied  with  equip- 
ment very  much  the  same  as  those  of 
greater  size  have.  It  has  Richardson  bal- 
anced valves,  Lackawanna  lubricators, 
Ashcroft  gages  and  Nathan  monitor  in- 
jectors. 

The  car  was  made  in  accordance  with 
plans  furnished  by  Mr.  George  B.  Smith, 
and  is  for  his  own  personal  use.  It  makes 
a  very  handsome,  compact  car,  complete 
in  all  its  appointments. 


The  Franklin  Institute's  Birthday. 

On  February  sth  the  Franklin  Institute 
passed  its  seventy-fifth  birthday,  but  did 
not  celebrate  it  to  any  extent.  The  real 
celebration  will  be  held  in  the  fall,  at  the 
exposition  which  is  to  be  held  jointly  by 
the  Commercial  Museum  and  the  Frank- 
lin Institute.  This  is  in  line  with  their 
iormer  work,  and  their  expositions  have 
been  notable  in  many  ways.  Their  Elec- 
trical Exhibition  in  1884  was  the  pioneer 
in  this  line,  bringing  together  for  the  first 
time  the  best  machinery  and  apparatus. 
The  stimulating  effect  of  this  exhibition 
has  since  borne  abundant  fruit. 

The  work  of  the  Institute  is  not  con- 
fined to  Philadelphia,  as  many  seem  to 
think,  but  is  almost  world-wide,  and  the 
work  of  its  Committee  of  Science  and  the 
Arts  is  known  in  railway  fields  as  well  as 
in  other  branches.  The  investigating  of 
many  devices  which  were  found  worth- 
less have  doubtless  saved  the  mechanical 
public  many  thousands  of  dollars,  by  pre- 
venting them  from  purchasing  or  invest- 
ing money  in  plausible  schemes.  The 
showing  up  of  a  recent  counterbalancing 


March,   1899. 


LOCOMOTIVE    ENOINEKIMN*; 


MS 


device  for  locomotives  is  a  pertinent  ex- 
ample of  this. 

The  library  of  the  Institute  is,  without 
doubt,  the  most  valuable  collection  of  me- 
chanical books  in  America,  and  the  privi- 
lege of  consulting  its  volumes  is  not  ap- 
preciated as  it  should  be.  It  is  to  be  re- 
gretted that  financial  conditions  do  not 
permit  the  erection  of  a  new  building 
more  suitable  to  its  needs,  and  we  hope 
that  a  sufficient  sum  for  this  work  may 
be  raised  in  the  near  future.  Although  it 
seems  old  to  most  of  us,  we  trust  that  at 
seventy-five  it  is  just  in  the  youth  of  its 
usefulness,  and  that  it  may  give  Methus- 
elah points  when  it  comes  to  longevity. 

Steel  Truck  Combination. 

The  Schoen  Pressed  Steel  Company,  in 
conformity  with  the  policy  of  enlargement 
and  extension  of  their  plant  and  interests, 
have  purchased  the  Woods  Run  steel- 
making  plant  and  mills  of  the  Oliver- 
Snyder  Steel  Company,  paying  therefor 
the  sum  of  $250,000,  and  will  proceed  to 
make  the  necessary  changes  and  additions 
to  the  plant  to  alter  it.  entailing  an  addi- 
tional expenditure  of  at  least  $100,000. 
This  plan,  as  was  stated  in  the  Post,  is 
forced  upon  the  Schoen  Company  by  the 
advent  of  the  Carnegie  Steel  Company 
into  the  business  of  making  pressed  steel 
cars,  and  being  the  pioneer  manufactory  of 
steel  cars,  the  company  does  not  propose 
to  be  forced  to  the  rear  of  the  procession. 

Something  over  three  years  ago,  when 
the  old  Baltimore  &  Georges  Creek  sheet 
iron  teakettle  car  was  taken  as  a  model 
and  the  first  Schoen  pressed  steel  car 
turned  out.  the  company  were  said  to  be 
at  a  low  ebb  for  business,  and  contemplat- 
ing the  reduction  of  the  number  of  their 
employes  and  the  changing  of  their  manu- 
facturing plant  into  a  jobbing  concern. 
The  almost  instant  and  phenomenal  suc- 
cess of  the  first  steel  car  made  the  Schoen 
Company  famous  the  world  over  and  gave 
them  a  line  of  business  that  has  since  mag- 
nified itself  many  times,  until  at  present 
the  works,  rebuilt  and  enlarged  many 
times,  are  far  too  small  to  accommodate 
the  business  of  the  company.  Hence  the 
recent  reorganization  of  the  company  on  a 
broader  and  more  extended  plan  and  the 
increase  in  facilities  and  enlargement  of 
the  plant.  Then  the  Carnegie  Steel  Com- 
pany appeared  on  the  scene  as  a  com- 
petitor, where  it  had  been  a  customer,  and 
in  order  to  meet  the  sharp  competition 
and  still  maintain  the  ordinary'  percentage 
of  profits  which  the  stockholders  looked 
for,  the  Schoen  Company  were  compelled 
to  do  away  with  a  middleman  profit  and 
manufacture  their  ow-n  steel,  which  they 
had  heretofore  bought.  The  purchase  of 
the  Oliver-Snyder  plant  is  the  natural  se- 
quence of  this  policy,  and  within  three 
n.onths  the  Schoen  Company  will  he  the 
largest,  or  one  of  the  largest,  and  best 
equipped  companies  in  the  world  for  the 
manufacture  of  their  particular  product. — 
Pittsburgh  Post. 


Railroading  More  Dangerous  Than 
Soldiering. 

A  correspondent  of  the  Chicago  Record 
makes  the  following  instructive  compari- 
son between  the  number  of  trainmen  on 
the  railways  of  the  United  States  who 
were  killed  and  injured  during  the  last 
year  and  the  number  of  soldiers  who  were 
killed,  wounded  or  died  of  disease  during 
the  war:  "During  the  year  ended  June  30. 
1898,  162,873  trainmen  were  employed.  Of 
these  1,073  were  killed  while  in  the  per- 
formance of  their  duty  and  15,936  were 
injured,  which  gives  a  percentage  of  0.65 
killed  and  9.7  per  cent,  injured.  The  whole 
number  of  soldiers  in  the  army  did  not  at 
any  time  exceed  265.000.  Of  these  2.624 
were  killed  or  died  of  disease,  which  num- 
ber was  0.99  per  cent,  of  the  whole,  and 
1,560  were  wounded,  which  was  0.58  per 
cent,  ot  the  whole.  In  other  words,  one 
out  of  every  152  trainmen  was  killed  and 
one  out  of  every  ten  was  injured,  while  in 
the  army  one  soldier  out  of  every  loi 
either  was  killed  or  died  of  disease,  while 
one  out  of  every  169  soldiers  was  wound- 
ed." 


If  an  instruction  book  on  handling  the 
various  systems  of  steam  heating  of  cars, 
similar  to  an  air-brake  instruction  book, 
was  in  the  market,  it  would  find  a  ready 
sal'-. 


Steam  Heating  Instruction. 

The  intensely  cold  weather  and  storms 
during  February  have  called  attention  to 
difficulties  connected  with  heating  passen- 
ger trains  by  steam.  The  usual  remedv 
when  the  coaches  get  cold  is  to  go  to  the 
engine  and  call  for  more  steam  back  to  the 
train,  which  the  engine,  on  account  of  the 
extra  amount  used  in  handling  the  train, 
is  sometimes  in  poor  condition  to  furnish. 

In  such  cases  it  is  not  unusual  to  have 
60  pounds  in  the  steam  pipe  under  the 
train  for  direct  steam-heated  cars,  when 
in  ordinary  weather,  with  everything  in 
good  order.  5  pounds  is  ample.  Some  of 
the  trouble  is  caused  by  the  pipes  getting 
stopped  up,  so  there  is  a  poor  circulation 
through  them ;  others  do  not  have  fall  ' 
enough  so  the  condensed  water  will  run 
out  of  the  pipes  to  the  drip  valves ;  others 
may  have  the  drips  partially  choked  up 
or  closed. 

Much  of  this  trouble  is  caused  by  a 
lack  of  correct  knowledge  on  the  part  of 
trainmen.  It  is  better  not  to  know  it  all 
than  to  know  it  wrong.  Some  of  them 
have  had  no  previous  experience.  They 
can  waste  the  heat  in  the  cars  by  an  im- 
proper use  of  the  ventilators,  which  can 
take  the  heat  out  at  the  top  as  fast  as  the 
pipes  can  furnish  it.  The  drips  of  a  car 
get  stopped  up  and  the  car  gets  cold ;  more 
steam  is  turned  on.  or  the  hand  valves  on 
the  drips  are  opened,  so  that  they  steal  the 
steam  from  the  other  cars. 

The  various  patentees  or  manufacturers 
of  steam-heat  equipment  give  a  few  direc- 
tions what  to  do  with  their  style  of  equip- 
ment, but  they  do  not  go  into  the  details 
of  what  to  do  when  anji:hing  gets  out  of 
order,  as  that  would  be  a  confession  of  de- 
fects. When  anv'thing  goes  wrong  or  is 
mismanaged  in  zero  weather,  the  right 
move  must  be  made  at  once. 


A   Smoke  Consuming  Device. 

The  device  shown  herewith  has  just 
been  patented  by  Mr.  John  Y.  Smith, 
whose  triple-exhaust  pipe  attracted  so 
much  attention  a  few  years  ago. 

This  is  an  annular  exhaust  nozzle  a, 
with  two  connection^;  b  b  divided  vertically 
by  a  serpentine  wall  and  having  a  per- 
forated top.  One  exhaust  pipe  connects 
to  each  side  of  this  wall,  so  that  exhausts 
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are  separate,  yet  are  equally  divided  all 
round  the  nozzle  in  alternate  holes. 

A  ring  blower  is  provided  at  /  for  pro- 
ducing draft  and  for  diffusing  and  dissi- 
pating smoke  when  engine  is  standing. 
The  action  of  the  e.xhaust  being  diffused 
through  the  holes  is  said  to  reduce  noise, 
dissipates  smoke  and  "vacuum"  produced 
in  front,  and  reduces  back  pressure  on  the 
oiner  side.  This  claim  would  seem  to  ap- 
ply to  any  good  exhaust,  but  the  fine  sub- 
division may  enable  a  larger  area  to  be 
used. 

It  is  claimed  that  tests  have  proven 
tnese  points,  and  that  a  spark-arrester  is 
unnecessary  where  it  is  used. 


The  law  of  gravitation  was  well  illus- 
trated lately  when  watching  the  men  clean- 
ing the  snow  from  the  top  of  the  huge 
arches  of  the  Pennsylvania  station  in  Jer- 
sey Citj'.  Lumps  of  all  sizes  would  come 
crashing  down,  and  the  increase  in  speed 
or  rate  of  fall  could  be  distinctly  seen. 
It  was  also  noticeable  that  the  diflterent 
size  lumps  fell  practically  together,  the 
difference  in  surface  which  met  with  air 
resistance  as  compared  with  the  weight  of 
the  lump,  easily  accounting  for  any  dif- 
fer nee.  It  was  simply  a  plain,  everyday 
demonstration  of  a  well-known  law. 


146 


LOCOJIOTn-  K    ENGINEERING 


March,    1899. 


EQUIPMENT  NOTES. 

Murray,  Dougal  &  Co.  are  building  500 
cars  for  Delaware  ol  Hudson  Canal  Com- 
pany. 

Missouri  Car  &  Foundry  Company  have 
received  an  order  for  250  cars  from  the 
Oregon  Short  Line. 

The  Manchester  Locomotive  Works  are 
building  four  eight-wheel  engines  for  the 
Fitchburg  Railroad. 

The  Brooks  Locomotive  Works  have  re- 
ceived orders  for  ten  consolidated  loco- 
motives for  the  Erie  Railroad. 

The  Brooks  Locomotive  Works  are 
building  two  consolidation  locomotives  for 
the  Pittsburg,  Bessemer  &  Lake  Erie. 

The  Schenectady  Locomotive  Works 
are  building  two  six-wheel  connected  en- 
gines for  the  Chicago  &  West  i.iichigan. 

The  Brooks  Locomotive  Works  are 
building  two  consolidated  locomotives  for 
the  St.  Joseph  &  Grand  Island  Railway. 

The  Chicago  &  Great  Western  are  hav- 
ing ten  six-wheel  connected  locomotives 
built  at  the  Baldwin  Locomotive  Works. 

The  Baldwin  Locomotive  Works  have 
received  an  order  for  ten  consolidation  en- 
gines from  the  Norfolk  &  Western  Rail- 
way. 

The  Schenectady  Locomotive  Works 
are  building  three  six-wheel  connected  en- 
gines for  the  Florence  &  Cripple  Creek 
Railroad. 

The   Terre   Haute   &   Indiana   Railroad 

e  having  four  six-wheel  connected  en- 
gines built  by  the  Schenectady  Locomo- 
tive Works. 

The  Duluth,  Missabe  &  Northern  Rail- 
way are  having  four  six-wheel  connected 
locomotives  built  at  the  Pittsburgh  Loco- 
motive Works. 

The  Richmond  Locomotive  Works  are 
building  two  six-wheel  connected  locomo- 
tives for  the  Brainerd  &  Northern  Min- 
nesota Railway. 

The  Pullman  Car  Company  are  building 
800  cars  for  the  Chesapeake  &  Ohio,  and 
2,000  cars  for  the  Cleveland.  Cincinnati, 
Chicago  &  St.  Louis. 

The  Dickson  Locomotive  Works  have 
received  orders  for  five  consolidation  lo- 
comotives for  the  Atchison,  Topeka  & 
Santa  Fe  Railway. 

The  Chicago,  St.  Paul,  Minneapolis  & 
Omaha  have  given  an  order  for  ten  six- 
wheel  connected  locomotives  to  the  Schen- 
ectady Locomotive  Works. 

The  Michigan  Peninsular  Car  Company 
have  received  orders  for  500  cars  for  the 
Philadelphia  &  Reading,  and  500  cars  for 
the  Chicago,  Burlington  &  Quincy. 


Using  Exhaust  Steam   From  the  Air 
Pump. 

A  number  of  roads  are  experimenting 
on  condensing  the  exhaust  steam  from 
the  air  pumps  in  a  coil  of  pipe  immersed 
in  the  water  in  the  tenders.  In  one  case 
about  65  feet  of  ijrj-inch  pipe  is  used.  No 
complaint  is  made  that  the  water  is  heated 
hot  enough  so  that  the  injectors  will  mt 
pick  it  up,  nor  is  any  steam  seen  coming 
out  at  the  outlet  for  the  condensed  water, 
which  is  through  the  bottom  of  the  tank. 

In  another  case,  165  feet  of  iV^-inch 
pipe  is  used,  which  is  close  to  the  bottom 
of  the  tank,  so  that  it  is  always  submerged. 
The  water  gets  so  hot  long  before  it  is  half 
gone  that  the  injectors  will  not  pick  it  up. 
On  one  engine  a  donkey  pump  was  at- 
tached for  supplying  the  boiler,  but  that 
also  failed  to  handle  the  hot  water.  These 
instances  are  from  heavy  switch  engines 
with  9j4-inch  pumps,  but  in  the  case  of 
road  engines  the  results  are  the  same. 

Locomotive  Engineering  would  be 
pleased  to  hear  from  any  who  have  tried 
this  plan,  as  to  what  the  results  are,  how 
much  pipe  is  u?ed.  etc. 


necessary  suffering  and  inconvenience  to 
travelers  near  New  York  that  legislators 
would  be  justified  in  insisting  that  pro- 
vision should  be  made  against  a  recur- 
rence of  the  failure  to  keep  trains  runnmg. 


In  writing  on  the  grandeur  of  the  new 
Boston  Union  Station,  the  Transcript 
says:  "The  Pharaohs  who  carved  their 
names  on  vast  and  useless  granite  struc- 
tures had  to  be  content  with  less  splendid 
memorials." 


New  York  Isolated  by  a  Snow  Storm. 

The  neighborhood  of  New  York  was 
last  month  visited  by  one  of  the  worst 
snow  storms  ever  known  in  that  region. 
Heavy  snowfall  and  high  wind  velocity 
acted  together  and  proceeded  to  fill  up  ill 
the  cuts  and  sheltered  places  with  deep 
beds  of  snow.  Several  of  the  railroads 
running  into  New  York  wrestled  with  the 
storm  effects  with  their  ancient  inefficient 
ways,  and  when  they  found  that  Italian 
shovelers  and  push  snow  plows  would  not 
clear  the  track,  they  wilted  like  an  Orien- 
tal fatalist,  and  practically  said,  "It  is  the 
will  of  God  ;  we  will  wait  till  better  weather 
comes,"  and  all  trains  were  abandoned. 
Travel  was  prostrated,  thousands  of  peo- 
ple were  prevented  from  getting  to  their 
homes  or  to  business,  because  the  man- 
agers of  the  railroads  running  into  New 
York  had  not  foresight  or  enterprise 
enough  to  provide  themselves  with  mod- 
ern machinery  for  the  handling  of  snow. 
Several  of  the  roads  ran  no  trains  for 
thirty  hours ;  most  of  them  ran  their  trains 
very  irregularly  for  three  days,  and  all 
that  loss  of  revenue  and  delay  would  have 
been  avoided  had  rotary  snow  plows  been 
at  hand  to  go  out  and  clear  the  tracks.  It 
is  safe  to  say  that  some  of  the  roads  lost 
ten  times  the  cost  of  a  rotary  snow  plow, 
yet  those  responsible  excuse  their  neglect 
on  the  score  that  a  rotary  plow  is  rarely 
necessary  in  the  New  York  district. 

That  is  no  excuse  for  not  being  pre- 
pared. No  better  investment  can  be  made 
than  to  have  a  rotary  snow  plow  standing 
idle  all  winter,  as  many  a  Western  railroad 
manager  is  willing  to  admit.  Railroad 
managers  are  exceedingly  touchy  about 
legislators  interfering  with  their  business ; 
but  it  seems  to  us  that  the  big  snow  storm 
of   February,    1899,   caused   so   much    un- 


To  Enable  Passengers  to  Stop  Trains. 

The  Nortlieastern  Railway  of  England, 
we  understand,  have  been  making  experi- 
ments with  an  appliance  to  enable  passen- 
gers to  apply  the  continuous  brake  to  a 
train  in  case  of  emergency.  The  apparatus 
is  worked  by  a  lever  in  each  compartment. 
This,  when  pushed  up,  releases  the  air  in 
the  Westinghouse  brake  pipe,  and  thus 
brings  the  brake  into  action,  at  the  same 
time  causing  a  whistle  under  the  carriage 
to  blow  until  the  guard,  by  means  of  a 
key,  restores  the  handle  of  the  lever  to 
its  normal  position.  The  guard  is  in  this 
way  able  to  locate  tlie  compartment.  The 
appliance  can  also  be  used  in  connection 
with  the  automatic  vacuum  brake.  A  spe- 
cial train,  fitted  with  the  apparatus,  was 
run  from  York  to  Scarborough  and  back, 
and  the  result  was  very  successful.  The 
train,  which  was  traveling  at  speeds  vary- 
ing from  35  to  50  miles  an  hour,  was 
stopped  eleven  times  within  a  distance 
varying  from  200  to  400  yards. 

There  is  no  great  difficulty  in  devising 
an  appliance  that  will  enable  a  person  in 
a  compartment  car  to  apply  the  brakes. 
The  difficulty  is  to  keep  them  from  doing 
so  at  the  wrong  time. 


Mysterious  Behavior  of  Car  Wheels. 

In  a  newspaper  cutting  about  railroad 
car  wheels  we  find  the  following  item, 
which  is  intended  as  a  puzzler  to  be  cogi- 
tated by  the  caboose  fire  and  by  the  round- 
liouse  bulletin  board.     It  reads: 

"But  after  this  comes  the  question  oi 
the  effects  of  polarity.  A  wheel  running 
north  and  south  will  last  longer  thtn 
wheels  running  east  and  west.  Physi- 
ologists and  astronomers  and  men  well 
versed  in  the  science  of  magnetism  and 
the  effects  of  molecular  motion  have 
studied  this  problem,  but  they  have  not 
clearly  defined  or  explained  the  phenom- 
ena which  have  caused  the  variations,  but 
still  the  railway  master  mechanics  and 
superintendent'^  of  motive  power  admit 
that  the  wheel  running  north  and  south 
will  last  much  longer  and  make  more  miles 
than  the  wheel  running  east  and  west." 

That  question  of  molecular  motion,  mag- 
netism and  phenomenal  mysteries  attend- 
ing the  wear  of  car  wheels  we  would  ex- 
plain on  the  same  lines  as  we  did  the 
mystery  of  two  locomotives  that  a  corres- 
pondent said  were  built  from  the  same 
templates  and  were  different  as  the  poles 
in  their  operation.  One  would  run  at  the 
highest  speed  while  pulling  a  heavy  train, 
while  no  coaxing  would  make  the  other 
exceed  twenty  miles  an  hour.  One  day, 
about  the  same  time,  both  engines  acted 
like  baulky  horses.  Nothing  would  make 
them  go.  although  no  defect  could  be  dis- 
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covered  about  either.  They  were  both 
hauled  to  headquarters,  and  all  the  experts 
within  reach  tried  to  diagnose  tho  trouble, 
without  .success,  and  both  engines  had  to 
be  scrapped. 

The  molecular  inoli'in,  etc.,  car  wheel 
is  a  case  of  the  same  kind — too  much  ima- 
gination mixed  with  whisky. 
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accounting  of  damages   sustained   by   the 
complainants. 


Another  story  showing  the  kindness  of 
Mr.  James  J.  Hill,  the  railroad  magnate, 
president  of  the  Great  Xorthcrn,  toward 
his  old  employes  has  recently  come  to 
light.  The  story  is  to  the  effect  that  dur- 
ing the  fatal  illness  of  the  veteran  super- 
intendent, Judson  B.  Rice,  he  expressed 
regret  that  his  departure  would  leave  his 
family  in  straitened  circumstances.  He 
had  been  incapacitated  for  some  years 
from  active  railroad  work,  but  President 
Hill  had  regularly  kept  his  name  on  the 
I)ayrolls  of  the  company,  and  he  had  re- 
ceived each  month  a  substantial  check. 
Mr.  Rice's  one  haunting  thought  in  his 
last  days  was  that  this  would  cease  with 
his  death.  A  mutual  friend  of  him  and 
of  Mr.  Hill  called  to  see  the  sick  man  one 
day,  and  to  him  Mr.  Rice  told  his  fears. 
This  man  went  straightway  to  Mr.  Hill 
:ind  told  him  the  situation.  Mr.  Hill 
promptly  instructed  him  to  assure  Mr. 
Rice  that  his  wife  would  be  cared  for,  and 
shortly  after  the  sick  man  passed  away 
and  was  buried  his  widow  received  Mr. 
Hill's  personal  check  for  $10,000. 


Brown  &  Sharpe  Manufacturing  Com- 
pany, of  Providence,  R.  I.,  have  issued  a 
new  catalog,  which  contains  445  pages.  It 
contains  illustrations  of  the  great  part  of 
the  tools  made  by  the  company,  and  has 
a  vast  amount  of  information  relating  to 
the  use  of  tools  and  the  working  of 
metals.  One  part  is  devoted  to  machine 
tools  and  the  other  to  small  tools;  the  lat- 
ter we  consider  will  be  found  particularly 
valuable  for  the  information  of  workmen. 
Besides  the  infonnation  about  tools,  there 
is  a  great  deal  said  concerning  measure- 
ments. Tables  are  given  of  decimal 
equivalents  of  the  inch,  and  also  of  milli- 
meters and  fractions  of  millimeters.  There 
are  numerous  illustrations  of  micrometer 
calipers  and  information  about  how  to  use 
them.  Every  machinist  interested  in  his 
business  will  find  that  this  catalog  consti- 
tutes a  whole  compendium  of  valuable  in- 
formation. 


Judge  Adams  in  the  Circuit  Court  has 
handed  down  an  opinion  in  the  suit  of 
McConway  &  Torley  against  the  Shickle, 
Harrison  &  Howard  Iron  Company.  The 
plaintiffs  alleged  that  the  St.  Louis  com- 
pany infringed  their  patent  on  the  Jenny 
freight  car  couplers,  on  which  the  com- 
plainants claim  a  patent  granted  February 
21.  1882.  The  judge  ruled  that  the  com- 
plainants had  a  clear  patent  and  that  it 
had  been  infringed.  The  cases  were  re- 
ferred to  Judge  James  A.  Scddon  for  an 


The  Acme  Machinery  Company,  of 
Cleveland,  O.,  have  issued  a  very  artistic 
catalog  showing  some  of  the  principal  ma- 
chines made  by  the  company,  among  them 
being  bolt  cutters,  nut  tappers,  bolt  head- 
ers, forging  machnes,  etc.  The  cuts  illus- 
trating the  catalog  are  unusually  well 
made,  most  of  them  being  wood  engrav- 
ings, and  are  worthy  of  the  high  quality 
of  the  machines  illustrated.  Besides  illus- 
trations of  machines,  there  are  published 
a  great  many  particulars  about  them  which 
will  be  found  very  useful  to  shop  foremen 
and  other-. 


Messrs.  Stannard  &  White,  of  Apple- 
ton,  Wis.,  have  begun  to  handle  a  new 
spring  drop  seat  which  bids  fair  to  be- 
come very  popular  with  enginemen  (see 
advertisement  in  January  number),  as  it 
will  work  on  any  engine  and  is  quickly 
adjusted  to  any  weight  and  operates  with 
the  greatest  ease  and  simplicity.  The 
"Weslland  Drop  Seat,"  as  it  is  called,  has 
a  back-rest  placed  so  it  moves  with  the 
seat.  The  seat  virtually  hangs  in  spiral 
springs,  with  non-friction  balls  \yorking 
in  chilled  grooves,  thus  taking  off  all  fric- 
tion, giving  the  engineer  a  smooth  ride 
while  the  engine  may  jolt  a'  it  pleases. 


During  the  month  of  February  we  re- 
ceived more  letters  for  our  correspondence 
department  than  were  ever  before  received 
in  two  months.  As  we  cannot  fill  the 
whole  paper  with  letters  we  have  been 
compelled  to  hold  a  great  many  of  them 
over.  The  writers  will  need  to  possess 
their  souls  in  patience  until  we  find  room 
for  their  letters. 


It  is  reported  that  the  Schoen  Pressed 
Steel  Company,  of  Pittsburgh,  Pa.,  have 
made  arrangements  to  erect  a  steel  mak- 
ing plant,  where  all  the  steel  used  in  con- 
structing their  cars  will  be  made  from 
the  ore. 


The  Nicholson  File  Company,  of  Provi- 
dence, R.  I.,  recently  published  a  little 
book  called  "File  Filosophy,"  which  they 
are  prepared  to  send  free  to  anyone  who 
applies  for  it.  It  gives  so  much  valuable 
information  about  the  files  that  every  man 
using  a  file  ought  to  have  it  in  his  pocket 


The  Chicago.  Milwaukee  &  St.  Paul 
mechanical  department  have  been  keeping 
careful  records  to  show  the  relative  con- 
sumption of  fuel  by  simple  and  compound 
locomotives  of  similar  capacity,  doing  the 
same  work.  On  the  East  La  Crosse 
division  the  saving  in  favor  of  the  com- 
pound averaged  16  per  cent,  for  a  year. 
On  the  West  La  Crosse  division  the  sav- 
ing in  favor  of  the  compound  was  19  per 
cent.  The  conditions  of  operating  were 
practically  even.  All  the  compound?  were 
of  the  Vauclain  type. 
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Heavy  British  Express  Engines. 

The  move  that  Mr.  John  F.  Mcintosh, 
of  the  Caledonian  Railway,  made  in  de- 
signing locomotives  powerful  enough  to 
haul  a  heavy  express  train  without  assist- 
ance, has  put  other  motive  officials  in 
Great  Britain  upon  their  metal  to  do  like- 
wise. 

Among  the  improved  designs  resulting 
from  this  movement  are  two  engines  un- 
der construction  at  the  North  Eastern 
Railway  shops  at  Gateshead  designed  by 
Mr.  Wilson  Worsdell.  In  the  new  en- 
gines Mr.  Wilson  Worsdell  is  departing 
from  th;  usual  system  of  four  7-foot 
wheels  coupled,  and  starting  another  sys- 
tem of  six  6- foot  wheels  coupled  (with 
wheels  6  feet  1J/2  inches  in  diameter),  with 
a  four-wheeled  truck  in  front.  The  new 
engines,  of  which  two  are  being  built  at 
present  for  trial,  will  have  outside  cylin- 
ders 20  inches  in  diameter  by  26  inches 
stroke,  and  a  large  boiler  5  feet  in  diam- 
eter in  the  barrel,  with  a  firebox  8  feet 
long.  The  boiler  will  be  provided  with 
204  2-inch  copper  tubes,  and  the  workmg 
pressure  will  be  200  pounds.  As  the  ex- 
press trains  of  the  future  on  the  East 
Coast  route  will  be  much  heavier  than  at 
present,  these  engines  have  been  designed 
by  Mr.  Worsdell  10  work  these  heavy 
trains  at  express  speed  with  only  one  en- 
gine instead  of  two,  as  hitherto.  It  is 
hoped  and  anticipated  that  the  two  new 
engines  will  be  out  by  the  end  of  June, 
and  if  they  answer  expectations  the  North 
Eastern  Railway  Company  will  build  more 
of  them.  When  constructed,  the  new  loco- 
motives will  be  the  largest  and  heaviest  in 
Great  Britain. 


Chicago  &  West  Michigan  Doings. 

The  Chicago  &  Western  Michigan  Rail- 
way is  getting  two  ten-wheel  engines  from 
the  Schenectady  works,  and  the  Detroit, 
Grand  Rapids  &  Western  Railroad  two  of 
the  same  type  from  the  Manchester  works. 

These  engines  will  have  extended  wagon 
top  boilers  with  radial  stays,  built  for  a 
working  pressure  of  180  pounds.  The 
cylinders  are  18  x  24  inches,  wheel  cen- 
ters so  inches,  and  the  engine  weighs  about 
111,000  pounds.  They  will  be  used  in  fast 
service. 

In  addition  to  the  new  engines  above 
mentioned,  Mr.  Haskell,  superintendent  of 
motive  power,  is  having  built  over  at  the 
company's  shops  four  engines  for  light 
passenger  service.  New  boilers  with  gen- 
erous heating  service  to  carry  180  pounds 
of  steam,  built  by  the  Schenectady  works, 
are  used ;  new  frames  supplied,  and  16  x 
24-inch  cylinders.  The  engines  formerly 
doing  this  work  carried  only  140  pounds, 
with  restricted  heating  surface,  and  the 
use  of  larger  boilers  is  a  move  in  the  right 
direction.  The  additional  weight  of  the 
large  boilers  will  give  additional  ad- 
hesion for  the  extra  40  pounds  of  steam 
used.  While  being  very  free  steamers, 
good  work  can  be  got  out  of  the  engines. 


The  recent  order  of  the  Baltimore  & 
Ohio  Railroad  for  5,000  steel  coal  cars,  to 
be  built  by  the  Pressed  Steel  Company  and 
the  Carnegie  Company,  brings  the  total 
purchases  of  the  receivers  of  the  Balti- 
more &  Ohio  Railroad  up  to  30,394  since 
March  i,  1896.  The  locomotive  purchases 
during  that  time  have  been  216,  of  which 
twenty  are  still  to  be  delivered.  The  com- 
pany has  also  purchased  five  postal  cars, 
ten  express  cars,  ten  combination  cars  and 
six  dining  cars. 


Rotary  ploughs  are  great  institutions  in 
their  place;  but  their  place  isn't  in  the 
narrow  streets  of  a  crowded  city.  The 
management  of  the  Union  Traction  Com- 
pany ran  one  up  Eighth  street,  Philadel- 
phia, recently,  and  hasn't  got  through 
settling  damage  claims  yet.  A  stream  of 
snow,  ice  and  brick-bats  made  the  ac- 
quaintance of  the  windows  on  one  side  )f 
the  street,  and  new  windows  are  in  order. 


Chief  Engineer  W.  T.  Manning,  of  the 
Baltimore  &  Ohio  Railroad,  has  invented 
a  new  rail  that  experts  say  has  many 
points  of  interest  to  railroad  owners,  the 
principal  one  being  its  economical  feature. 
It  is  well  known  that  rails  wear  rapidly 
on  curves,  and  where  these  are  short  and 
traffic  heavy  the  cost  of  renewal  is  very 
large.  Manning  has  evolved  a  section, 
which,  he  asserts,  will  reduce  the  cost  37 
per  cent,  per  year.  He  adds  materially 
to  the  life  of  the  rail  by  placing 
additional  metal  in  the  head  and  on  the 
side  upon  which  the  wear  comes.  The 
new  rail  will  be  given  a  thorough  test  on 
the  Baltimore  &  Ohio  Railroad,  the  re- 
ceivers having  ordered  1,000  tons  from  the 
Carnegie  Steel  Company.  The  Pittsburgh 
&  Western  have  also  ordered  500  tons. 


The  Southwest  system  of  the  Pennsyl- 
vania Railroad  does  not  provide  side  cur- 
tains for  locomotives  and  there  has  been 
much  suffering  among  the  firemen  during 
the  excessively  cold  weather.  If  the 
officials  responsible  for  depriving  the  en- 
ginemen  of  the  comfort  of  having  the 
biting  wind  shut  off  by  curtains  had  to 
ride  on  the  engines  during  stormy 
weather  they  would  be  a  little  more  con- 
siderate for  the  men  who  have  to  ride  in 
an  exposed  cab  all  the  time.  The  men 
are  agitating  in  favor  of  curtains  and  the 
first  thing  the  company  will  hear  about 
will  be  the  enactment  of  laws  making  the 
providing  of  them  compulsory. 


Division  superintendents  of  the  Santa 
Fe  are  investigating  pocket  electric  lights 
with  storage  battery,  the  chief  value  being 
in  examining  dark  places  where  it  is  im- 
practicable or  impossible  to  get  a  coal  oil 
lamp.  For  examining  trucks,  etc.,  in 
wrecks  after  dark,  this  light  will  be  of 
very  great  service. 


Locomotive 
Firemen 

who  wish  to  become  engineers  should 
write  for  circulars  describing  our  method 
of 

Instruction  by  Mail 


in  Mathematics,  Mechanics,  Mechanical 
Drawing,  Locomotives,  Dynamos  and 
Motors,  including  thorough  explanation 
and   description   of   the 

AIR  BRAKE. 

Studies  are  carried  on  at  home  and 
need  not  interfere  with  the  student's 
work.  Instruction  and  question  papers, 
prepared  especially  for  the  purpose,  arc 
furnished  free.  These  papers  are  writ- 
ten in  simple  language,  as  free  as  pos- 
sible from  technicalities,  and  are  fully 
illustrated.  Each  paper  prepares  the  way 
for  the  next,  and  the  difficulties  to  be 
overcome  are  reduced  still  further  by  the 
personal  aid  of  the  instructors,  who  are 
in  close  touch  with  the  student,  through 
the  mails,  during  the  entire  course. 

H  H  n 

The  Locomotive  Engineers'  Scholar- 
ship is  a  thorough  course  of  instruction 
in  Arithmetic,  Mensuration,  Mechanics, 
Mechanical  Drawing,  Locomotives,  Dy- 
namos and  Motors. 

n  K  ii 

Instruction  is  also  given  by  mail  in 
Electrical,  Mechanical  and  Civil  Engi- 
neering, Mechanical  and  Architectural 
Drawing,  Architecture,  Plumbing,  Book- 
keeping,   Shorthand,   English   Branches. 

H  K  K 
"A  Course  for  Locomotive  Engineers 
and  Firemen  Only"  is  the  title  of  a 
pamphlet  which  will  be  sent  all  who  ask 
for  it  and  mention  Locomotive  Engineer- 
ing. 
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LUBRICATION   OF 

Locomotive  Cylinders. 


At  the  last  meeting  of  the  Traveling 
Engineers  it  was  stated  that  "The  work- 
ing of  water  or  damp  steam  through  the 
steam  chests  and  cyhnders  results  in  the 
washing  out  of  all  oils  previously  applied 
— permitting  the  metal  surfaces  to  come 
in  direct  contact  with  each  other,  causing 
the  reverse  lever  to  jerk  and  cylinders  to 
groan.  The  result  of  allowing  the  en- 
gine to  run  shut  off  after  fresh  coal  ha; 
been  added  to  the  furnace  fire,  is  that 
the  smokebox  immediately  fills  with 
smoke  and  hot  gas,  and  the  partial 
vacuum  formed  in  the  steam  clicsts  and 
cylinders  by  the  pump-like  action  of  the 
pistons,  induces  the  smoke  and  gas  to 
rush  in,  absorbing  the  air  and  drying  up 
the  oil."  This  is  undoubtedly  true;  it 
must  be  true,  for  the  statement  was  made 
by  an  oil  man. 

Let  us  compare  this  with  the  following 
written  by  a  locomotive  engineer : 

"Someone  may  ask  the  question,  'How 
is  graphite  for  valves  and  cylinders?'  My 
answer  is  this:  If  you  have  an  engine  that 
handles  hard  from  friction,  or  one  where 
valves  and  cylinders  are  continually 
groaning,  try  Dixon's  Pure  Flake 
Graphite,  put  in  at  the  relief  valves  or 
through  the  suction  cups  on  your  lubri- 
cator, and  by  a  steady  use  of  graphite  for 
a  short  time  in  this  manner,  I  will  guar- 
antee that  the  groaning  will  stop,  if  the 
piston  is  not  dragging  on  the  bottom  of 
the  cylinder.  I  have  shut  off  my  lubri- 
cator and  gone  out  on  the  steam-chests 
and  put  into  the  steam-chests  and 
cylinders  a  teaspoonful  of  graphite,  mixed 
with  a  little  valve  oil,  through  the  relief 
valves,  when  the  engine  was  drifting  with 
throttle  closed,  and  have  run  fifty-one 
miles  to  terminal  without  another  drop  of 
oil  in  my  steam-chests  and  cylinders,  and 
my  reverse  lever  handled  as  easily  on  the 
fifty-first  mile  as  on  the  first." 

The  minute  flakes  of  Ticonderogn 
graphite  fasten  like  so  many  leeches  to 
the  inside  of  the  cylinders  and  absolutely 
refuse  to  wash  off.  It  is  not  affected  by 
gas,  by  smoke,  by  water,  or  any  amount 
of  heat;  it  forms  a  veneer-like  coating  on 
the  inside  of  the  cylinders,  preventing  the 
metal  surfaces  coming  in  contact. 

Anyone  can  test  this  for  himself  who 
chooses,  as  we  will  send  sample  of 
Dixon's  pure  flake  graphite  free  of  charge 
to  anyone  interested.  We  firmly  believe 
that  it  will  be  only  a  short  time  when 
Dixon's  pure  flake  graphite  will  be  as  in- 
dispensable as  oil  itself,  possibly  more  so. 


Past  Burlington  Train. 

The  Burlinglon  l''a^t  Mail  is  a  speedy 
I  rain.  It  leaves  Chicago  at  9  P.  M.  daily, 
passes  Western  avenue,  3.8  miles  out  at 
9.39,  runs  slow  for  a  mile  at  Aurora,  and 
is  due  at  Mendo.a,  79  miles  further  out, 
at  10.55  P-  M.,  or  79  miles  in  76  minutes. 
The  trip  has  been  made  to  Burlington, 
206  miles,  in  179  minutes  running  time. 
The  card  time  was  regularly  made  during 
the  late  severe  weather. 

On  the  night  of  February  17th,  this 
train  left  Chicago  at  10.47,  being  detained 
by  Eastern  connections,  and  arrived  at 
Omaha  at  8.01  A.  M. ;  506  miles  in  9  houn 
,111(1  14  minutes.  The  actual  running  time 
is  said  to  have  been  8  hours  and  44  min- 
utes, or  506  miles  in  524  minutes.  Part 
of  the  way  the  speed  was  over  100  miles 
an  hour.  This  was  a  very  heavy  train 
and  was  drawn  by  a  Class  "H"  engine, 
19  x  26-inch  cylinders,  carrying  180  pounds 
of  steam.  This  is  showing  Uncle  Sam 
what  American  railroads  can  do  to  hurry 
up  the  delivery  of  his  mails. 


leading  educators  and  engineers  through- 
out the  country.  It  is  strictly  an  educa- 
tional institution,  founded  for  the  "ad- 
vancement of  the  American  mechanic," 
and  the  tuition  fee  is  therefore  placed 
within  the  reach  of  all  wage-earners.  Their 
handbook  is  of  interest  to  all  in  this  line 
of  work. 


After  the  Westinghouse  air-brake  in- 
struction car  had  been  teaching  the  train- 
men of  the  Delaware,  Lackawanna  & 
Western  how  to  handle  brakes  so  that 
passengers  would  not  be  shaken  up  every 
time  a  stop  was  made,  there  was  a  little 
improvement  perceptible,  but  nearly  all 
the  engineers  have  fallen  back  into  their 
old,  careless  ways.  We  warn  these  men, 
who  ought  to  be  discharged  for  wilful  in- 
efficiency, that  a  new  power  will  be  over 
them  directly,  a  power  that  has  no  hesi- 
tancy in  giving  careless  enginemen  what 
they  deserve. 


There  is  a  movement  going  on  at  Duns- 
more,  Pa.,  to  organize  a  class  for  the 
instruction  of  air-brake  matters.  In  con- 
nection with  that  they  expect  to  have  the 
usual  apparatus  necessary  for  illustrating 
the  action  of  air  brakes,  and  also  a  library 
and  reading  room.  The  movement  is 
carried  on  by  men  belonging  to  the  Erie 
&  Wyoming  Valley  Railroad,  and  the 
officials  are  giving  the  movement  their 
warmest   support. 


Joseph  Dixon  Crucible  Co., 

JERSEY  CITY,  N.  J. 


The  American  School  of  Correspon- 
dence, Boston,  Mass.,  offers  special  ad- 
vantages to  engineers  and  mechanics  desir- 
ing to  pass  government  examinations.  Its 
object  is  to  give  them  a  thorough  techni- 
cal training  in  steam,  electrical  or  me- 
chanical engineering.  The  instruction  is 
carefully  graded,  thoroughly  practical  and 
scientific,  and  is  supervised  by  experts  who 
are  in  close  touch  with  the  developments 
of  the  age.  All  instructors  in  the  school 
are  graduates  of  the  leading  technical 
schools,  while  the  Advisory  Board  is  com- 
posed of  such  well-known  men  as  Dr. 
Robert  Grimshaw,  Charles  Thom,  Francis 
H.  Boyer  and  others.  The  school  is  char- 
tered by  the  Commonwealth  of  Massa- 
chusetts and  is  warmly  endorsed  by  the 


The  Central  Railroad  of  New  Jersey 
have  decided  to  abandon  the  use  of 
"Jimmeys,"  as  their  four-wheel  coal  cars 
are  called,  and  replace  them  with  40-ton 
cars.  Mr.  C.  H.  Warren,  assistant  to 
President  Maxwell,  figures  that  the  use 
of  40-ton  cars  in  the  place  of  the  small 
ones  will  save  150,000  feet  of  side-track 
room;  and  that  62,500  loads  of  the  big 
cars  will  equal  400,000  loads  of  the  small 
ones.  The  dead  weight  hauled  will  be 
very  much  reduced. 


Superintendent  W.  J.  Murphy  of  the 
Queen  &  Crescent,  has  introduced  a 
peculiar  feature  in  railroading  as  a  means 
of  instructing  trainmen.  He  had  trains 
and  signals  photographed  and  uses  these 
in  magic  lantern  slides  to  illustrate  a 
great  many  matters  connected  with  the 
operating  of  the  trains.  Candidates  for 
promotion  are  examined  by  the  aid  of 
these  pictures. 


The  Ajax  Manufacturing  Company,  of 
Cleveland,  Ohio,  send  us  a  large  sheet  giv- 
ing the  names  of  parties  using  their  ma- 
chines. The  list  comprises  car,  locomotive 
and  bridge  builders,  railroads,  navy 
yards,  and  many  other  users  of  their 
forging  machinery.  The  center  illustrates 
the  machines  and  shows  old  Vulcan 
startled  by  the  work  being  turned  out  by 
one  of  the  forging  machines. 


The  combined  committee  of  the  Ameri- 
can Railway  Master  Mechanics'  and 
Master  Car  Builders'  Associations  have 
decided  that  the  next  convention,  begin- 
ning on  June  19th.  will  be  held  at  Old 
Point  Comfort.  The  headquarters  will 
be  at  the  Hotel  Chamberlain.  The 
Hygeia  Hotel  will  also  be  opened  for 
guests.  The  prices  at  both  hotels  varies 
from  $3  to  $5  for  each  person.  Members 
of  the  associations  will  have  the  prefer- 
ence for  rooms  up  till  March  15th. 


The  Detroit  Sheet  Metal  and  Brass 
Works,  Detroit,  Mich.,  have  sent  us  a 
copy  of  their  catalog,  showing  their  line 
of  lubricators  and  oil  cups.  The  McCoy 
locomotive  lubricator  seems  to  have 
several  good  points  of  its  own. 


The  fact  that  circumstances  alter  cases 
very  materially  is  too  often  overlooked  by 
enthusiastic  advocates  of  some  new  de- 
vice, and  they  trj'  to  apply  it  to  everything 
ill  sight,  regardless  of  the  conditions  to  3c 
met.  This  has  killed  many  a  device  which 
was  good  in  its  particular  place. 


ISO 


LOCOMOTIVE    ENGINEEUING 


Railroading  in  China. 

According  to  the  Tientsin  correspon- 
dent of  a  London  paper,  a  railway  engi- 
neer's life  in  China  is  a  very  exciting  one. 
He  says :  Besides  natural  and  routine  diffi- 
culties to  be  met  with  in  all  countries,  he 
has  to  cope  with  mandarin  intrigues,  vil- 
lage opposition,  mutinous  railway  coolies, 
turbulent  soldiery,  and,  besides  profession- 
al skill,  he  therefore  needs  in  some  meas- 
ure the  qualities  of  a  diplomatist,  soldier, 
linguist  and  philosopher. 

Mr.  Cox,  who  was  recently  assaulted 
near  Pekin,  has  had  many  similar  experi- 
ences during  the  dozen  years  he  has  been 
railroad  building  in  the  Chihli  province; 
and  he  has  only  extricated  himself  by  dint 
of  tact,  pluck  and  good  humor.  He  has 
practically  for  years  carried  his  life  in  his 
hand. 

In   1890,   for   instance,   during   floods,   a 
mob,  led  by  the  soldiery  of  Lutai.  a  mili- 
tary camp  near  Tientsin,  cut  the  railway 
embankment  and  destroyed  seven  miles  of 
line,  their  officers  encouraging  them,  and 
the  enlightened  Viceroy,  Li  Hung  Chang, 
in  his  Yamen  a  few  miles  off,  "layin'  low 
and  sayin'  nuffin."    The  cause  alleged  was 
that  the  embankment  prevented  the  flood 
water  from  running  off.   which,   as  there 
were  frequent  outlets,  was  utter  nonsense. 
Previous  to  that,  attempts  had  been  made 
to  wreck  trains;  and  the  lives  of  the  for- 
■eign  employes  were  constantly  threatened. 
The  life,  too,  of  the  foreign  guard  on  a 
train  is  not  always  a  happy  one.     Man- 
darins' servants  without  tickets  take  pos- 
session of  a  first-class  carriage,  eat.  drink, 
sleep  and  perform  other  functions  of  nat- 
ure in  it.  Perhaps  they  light  a  pan  of  char- 
■coal  to  warm  themselves  if  the  weather  is 
cold.      Charcoal   has   certain   asphyxiating 
■effects ;  the  other  passengers  complain,  and 
the  servants  have  to  be  ejected.   Too  much 
violence  might  lead  to  a  general  attack  on 
■foreigners  and  another  Tientsin  massacre; 
-while  too  little  would  not  be  effective.  The 
lanhappy  guard  has  to  follow  the  "happy" 
mean   between   a   good  hard   push   and   a 
■mild  knockdown  blow. 

There  have,  of  course,  been  many  ludi- 
crous as  well  as  dangerous  incidents  on 
the  North  China  line.  When  it  was  first 
opened.  Chinese  would  come  to  the  book- 
ing office  and  try  to  bargain  for  tickets. 
When  told  the  fare,  they  would  offer  half, 
and  gradually  raise  their  bid,  much  dis- 
gusted that  they  should  not,  in  a  business 
spirit,  be  met  half  way. 

One  day  a  country  gentleman,  on  his 
first  ride  in  a  train,  seeing  his  house  mid- 
way between  two  stations  flying  past,  de- 
liberately opened  the  door  and  stepped  out 
into  space.  At  the  pace  the  train  was  go- 
ing a  European  would  certainly  have  been 
killed;  but  the  supple  Celestial,  after  a 
prolonged -series  of  somersaults,  was  seen 
to  pick  himself  and  bundle  up,  dust  his 
clothes,  and  set  off  home  across  the  fields — 
much  pleased  with  his  short-cut  and  the 
convenience  of  the  "fire-wheel  carriage." 
An   unfortunate   railway  coolie,   equally 


ignorant  of  the  laws  of  mechanics,  did  not 
get  off  so  well.  Seeing  two  trucks  com- 
ing at  a  snail's  pace  down  a  siding,  he 
placed  his  foot  on  the  rail  to  stop  them. 
To  his  astonishment  it  was  cut  off,  and  he 
learned,  like  Stephenson's  cow,  that  mo- 
mentum is  made  up  of  mass  as  well  as 
velocity. 

But,  in  spite  of  everything,  railways  arc 
bound  to  prosper  in  a  country  where 
traveling  is  otherwise  so  slow  and  so  diffi- 
cult— carts  and  ponies  in  the  north  and 
boats  in  the  south  never  doing  more  than 
thirty  to  forty  miles  between  dawn  and 
dark. 


March.    1899. 


AGKNTI.EMAN  thoroughly  conversant  with  rail- 
way purchasing  and  general  bagBige  departments, 
also  routine  of  general  manager's  and  superintendent  s 
offices,  is  open  for  an  engagement.  References  of  the 
best.    Address  "A.  B.  C."  care  of 

Locomotive  Engineering, 

(15  Liberty  .'^1.,  New  York  City. 


.■\  new  locomotive  works  is  reported 
as  being  under  way  in  Ottawa,  Canada, 
liacked  by  capital  from  both  Ottawa  and 
Toronto.  The  plant  is  said  to  be  under 
way  and  the  machinery  is  being  built  for 
it.  It  is  also  rumored  that  acetylene  gas 
engines  are  to  be  built  in  the  same  works. 
Power  is  to  be  obtained  from  the  Chau- 
diere  Falls. 


Mr.  A.  O.  Norton,  of  Boston,  Mass.. 
manufacturer  of  power  jacks,  has  issued 
a  small  illustrated  catalog  showing  all  the 
kinds  of  jacks  l,ie  turns  out  and  the  prices 
for  the  same.  There  is  a  bewildering 
variety  of  them,  but  every  one  seems  to 
have  its  own  use.  Those  interested  in  the 
use  of  jacks  ought  to  send  for  this  con- 
venient little  pamphlet. 


The  Norton... 

BEARING     J  AwlV 

with  hook  fur  ground  lift. 
Best     wrecking    and     Bridge 
Jack  in  the  world. 

ORDER  PAIR  FOR  TRIAL. 

A.  O.  NORTON, 

Manufacturer, 

167  Oliver  Street 

BOSTON,    -     -     -    MASS. 

AND 

Coatlcoolc,   P.  Q.,  Canada. 


The  New  Jersey  Car  Spring  &  Rubber 
CoiTipany.  of  Jersey  City.  N.  J.,  have 
issued  a  new  catalog  of  rubber  mats  and 
mattings  which  they  manufacture.  The 
catalog  is  almost  entirely  given  up  to 
illustrations  and  descriptions,  together 
with  price  lists,  of  mats  and  matting  for 
a  great  variety  of  purposes,  including 
stair  treads,  step  treads  and  other 
varieties.     It  will  be  sent  upon  request. 


Brotherhood 
Overalls  and  Coats 

Are  the  kind  you  want, 
because  they  arc  well 
made,  of  good  material  and 
have  special  good  points. 
The  coats  have  a  pocket 
that  prevents  your  watch 
doing  any  tumbling  out — 
saves  watchmaker's  bills. 
If  your  dealer  don't  keep 
them,  send  direct;  we  pre- 
pay charges  in  such  cases. 


The  Ashton  Valve  Company,  Boston. 
INIass..  have  issued  a  very  neat  calendar 
showing  two  happy  youngsters,  one  with 
a  little  locomotive,  the  other  a  toy  steam- 
boat. It  is  called  "Chips  of  the  Old 
Block,"  and  is  very  attractive  and  sugges- 
tive of  the  tendencies  of  the  youngsters' 
paternal  relative. 


Samples  of   Material   and 
Tape,  Free.         ' 


The  Ingersoll-Sergeant  Drill  Company 
have  just  recently  published  their  Catalog 
No.  41,  which  is  gotten  up  in  their  usual 
artistic  style.  There  are  a  great  many 
illustrations  of  the  drills  at  work,  some  of 
them  being  in  quarries,  others  in  tunnels, 
some  high  up  in  the  air,  and  others  under 
water.  It  is  a  very  interesting  pamphlet 
to  look  through,  merely  to  let  one  know 
the  immense  variety  of  drilling  operations 
the  machines  are  applied  to.  It  can  be  ob- 
tained from  the  Ingersoll-Sergeant  Drill 
Company,  Havemeyer  Building.  New 
York. 


H,  S.  PETERS. 

DOVER,  N.  J. 

^^1^^        Mark  your  Tools  with  e  Steel  Stamp. 
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Send  for  Price-list  No.  8. 


Our  new 

BOOK  OF  BOOKS 

is  now  ready. 

Better  send   for   one   so  as  to   know   what 
book  to  order. 


March.   1899. 
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I  The  Mason 


I 

peducing  yalve  t 

FOR  STEAM  AND  AIR 


IT  IS  THE  STANDARD  ON 

^  90%  ^ 

of   the  American  Railways. 


► 

Has  features  which  make  it  superior  to  ^ 

all  others  on  the  market.  ^ 

► 

► 

► 

Adopted  by  the  Qovernment   Railways  of  ^ 

France  and  Belgium  and  the  Leading        ^ 

English  Railways.  ^ 

^  .     .     SENT    ON    TRIAL.     .    .  ► 

^  MANUFACIl'KIlD    UV  ^ 

a   THE  MASON  RE(  JLATOR   CO.,    ^ 
.  BOSTON,  Mass     U.  S.  a.  ^ 
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THE  DRAKE  &  WIERS  CO., 

Cleveland,  Ohio. 

Asphalt  Car  Roofing 


65,000  Cars 


Our  ASPHALT  CAR  ROOFING  is  now  in  use  on 
and  has  stood  the  test 
of  15  years'  use  without 

a  failure.     It  is  the  ONLY  GENUINE  ASPHALT 

CAR  ROOFING  IN  THE  MARKET. 

3-PLY  PLASTIC  CAR   ROOFING. 

THE  BEST  IN  THE  MARKET. 


Ashton 
Pop  Valves 

and 

Gages. 

BEST  TO  SPECIFY. 
Always  reliable  and  efficient 

The  Ashton  Valve  Company, 

271  Franklin  SL,  Boston,  Mass. 


A^NEW  TOOL 


for  draughtsmen. 
As  indispensable 
for  nice  and  rapid 

lettering  on  tracings,  as  a  slide  rule  is  for  rapid 

calculation.    Send  25c  for  sample. 

L.  L.  LEISHER, 

351  VERMONT  ST.,  BUFFALO,  N.  Y. 


Railroads  In  Cuba. 

A  correspondent  of  a  Chicago  paper 
writes  that  there  are  many  curious  rules 
;md  practices  in  vogue  on  the  railroads  in 
Culja.     He  said : 

Th':     Cuban     Government      regulations 
for  tlie  operations  of  railroads  have  this 
paragraph :     'The     hand     baggage     of     a 
gentleman    shall    consist    of    one    hatbox. 
one    satchel   and    one   fighting    chicken.' 
This  being  one  of  the  rules  for  the  gov- 
ernment   of  the    railroad    properties    of 
Cuba,  it  may  be  set  down  that  there  are 
others    equally    as    foolish,    and    that    the 
railroads  arc  oppressed  on  senseless  regu- 
lations.    As  a  matter  of  practice  the  rail- 
roads   will   permit    a   man   to    carry   68 
pounds  of  baggage,  including  the  fighting 
chicken.    This  is  a  concession.     One  rail- 
road  123  miles  long  has  three  first-class 
coaches,    five    second-class    coaches    and 
eight    third-class   coaches.     They    are    in 
bad  condition,  and  would  not  be  accept- 
able to  a  second-rate  road  in  the  United 
States.      This   same   road   has   eighty-five 
freight  cars,  including  box,  fiat  and  coal 
cars.     This  road  runs  through  one  of  the 
most  populous  districts  of  Cuba,  and  one 
of   the    most    productive.      The    fare   one 
way   for  a  passenger   is  $7.40  in   gold,   a 
distance  of  123  miles,  as  stated.     Added 
to   this   is   a   Government   tax   of    10   per 
cent,  and  a  small  fixed  tax  which  the  rail- 
road collects  from  the  passenger  for  the 
Government.     The  total  fare  for  the  dis- 
tance  is  a   lew   cents  le=s  than  $9.     The 
■iniiff   on   a   ton   of  first-class   freight   for 
I  be  same  distance  is  $22.     A  Government 
lax  must  also  be  collected  from  the  ship- 
per.    The  railroads  are  all  in   the  hands 
of  private  corporations,  but  the  Govern- 
ment exercises  considerable  control.     The 
high  prices  for  shipment  and  travel  and 
the  poor  condition  of  the  rolling  stock  and 
e(|uipmenl  form  only  a  part  of  the  trouble; 
cf  the  American  military  board  trying  to 
arrange  for  the  transportation  of  troops. 
T-ately  there  has  been  some  consolidation 
of    the    different    systems,    but    there    re- 
n-ain  fourteen  different  systems.     The  an- 
noyance and  vexation  which  this  causes 
the  shipper  may  best  be  explained  by  say- 
ing that  in  shipping  a  carload  of  freight 
from  Havana  to  Cienfuegos  four  different 
railroads    are   used.      Payments    must   be 
made   separately  to  these  different  roads. 
Each  one  makes  out  its  own  bill  of  lading 
and  incidentally  pays  its  Government  tax. 
Settlement  must  be  made  with  each  one 
of  these   roads.     There   is  no   system  of 
prorating   charges.      The   charges   are   so 
high    that    they    are    almost    prohibitive, 
even  for  the  United  States  Government. 


The  Cypress  Lumber  Co., 

APALACHICOLA,    FLA. 

Cypress  Lumber 
Cypress  Shingles 
Cypress  Tanks. 

RAILROAD  WATER  TANKS  A  SPECIALTY. 
Write  for  Prices. 


We  think  the  suggestijn  made  in  our 
Correspondence  Department  by  Mr.  E. 
W.  Pratt,  that  Locomotive  Engineering 
publish  all  the  information  relative  to  fuel 
and  water  economy  that  it  can  get  from  its 
readers,  a  good  one.  Send  along  your 
facts  and  we  will  gladly  give  them  to  the 
world  at  large.  The  mass  of  our  readers 
form,  as  he  says,  a  source  of  information 
miKh  better  than  a  committee  selected  by 
any  organization. 


We  understand  that  the  proprietors  of 
the  Rhode  Island  Locomotive  Works  are 
preparing  to  resume  business.  Mr.  Joseph 
Lythgoe,  the  old  superintendent,  is  look- 
ing for  orders,  and  will  again  have  charge 
of  the  works.  They  expect  to  begin  build- 
ing the  ordinary  steam  locomotive.  Much 
has  been  said  about  their  building  com- 
pressed-air motors,  but  they  are  not  doing 
anything  about  that  at  present. 

"Learn  to  Draw  as  an  Accomplishnent 
or  for  Self-Support"  is  the  name  of  a 
small  leaflet  recently  Fent  out  by  the  In- 
ternational Correspondence  Schools,  of 
Scranton,  Pa.  Every  youth  who  is  i.m- 
titious  to  learn  drawing  and  does  not  just 
know  how  to  go  about  it  should  send  for 
tnis  little  pamphlet.  It  will  give  him  or 
her  valuable  information. 


The  Houston  &  Texas  Central  Railroad 
Company  is  erecting  new  shops  at  Ennis. 
Texas ;  shops  to  Le  92  x  170  feet,  and  to  be 
equipped  with  the  latest  improved  machin- 
ery, right  up  to  date ;  shops  and  machinery 
to  cost  about  $30,000. 


The  Franklin  Institute  awarded  the 
Elliott  Cresson  Gold  Medal— the  highest 
honor  within  the  gift  of  the  Institute— to 
Mr.  Clemens  Herschel,  for  the  invention 
of  the  Venturi  meter  tube.  Pamphlets  de- 
scribing the  Venturi  meter  are  mailed 
upon  application  to  Builders  Iron  Foun- 
dry, Providence.  R.  I. 


Compressed  Air  as  a  Motive  Power. 

Compressed  air  has  been  found  so  use- 
ful and  economical  in  the  transmission 
of  power  in  railroad  shops  that  nearly  all 
industrial  establishm.ents  where  peripa- 
tetic tools  are  employed  have  followed  the 
lead  of  railroad  men  and  introduced  com- 
pressed air  for  operating  certain  tools. 
This  has  led  by  degrees  to  a  sort  of  senti- 
ment in  favor  of  compressed  air,  and  its 
use  has  been  commended  out  of  all  rea- 
son. For  a  great  many  shop  operations, 
such  as  hoisting,  riveting,  drilling,  chip- 
ping and  driving  small  tools,  compressed 
air  is  the  best  medium  of  transmission  of 
power  we  know;  it  is  also  admirably 
adapted  to  tunneling  operations,  since  it 
is  constantly  supplying  fresh  air  in  stifling 
places,  but  when  we  hear  people  raving 
about  operating  railroad  trains  by  com- 
pressed air  we  conclude  that  the  fool 
killer  has  been  neglecting  his  business. 

In  their  efforts  to  find  something  less 
objectionable  tlian  steam  locomotives  for 
operating  their  trains  the  Manhattan  Ele- 
vated Railroad  Company  have  repeatedly 
given  the  advocates  of  compressed  air 
motors  opportunities  to   show  what  they 
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could  do.  Their  attempts  to  do  the  work 
of  the  small  steam  locomotives  were 
laughably  inefficient.  For  runs  of  a  mile 
or  two  a  compressed  air  motor  may  be 
more  efficient  than  a  horse,  but  the  friends 
of  that  kind  of  motor  had  better  be  care- 
ful that  they  don't  get  too  far  from  the 
teat  of  the  air  compressor. 

We  mentioned  last  month  that  a  huge 
company  has  been  formed  in  New  York 
to  boom  what  is  called  an  autotruck, 
which  is  alleged  to  be  capable  of  taking 
the  place  of  the  horse  in  the  propulsion  of 
street  vehicles,  from  the  light  cab  to  the 
brewer's  wagon.  Compressed  air  was  to 
be  the  motive  power.  The  recent  heavy 
snow  storms  have  put  a  bad  damper  upon 
the  motor  carriage.  Where  that  kind  of 
vehicle  was  tried  in  the  deep  snow  the 
wheels  spun  round  but  the  vehicle  re- 
mained stationary,  and  people  who  wanted 
to  get  home  hired  a  team  of  horses  to 
haul  their  motor  and  carriage  to  their 
destination.  It  will  take  a  good  deal  of 
summer  weather  to  bring  the  motor  car- 
riage to  the  popular  position  it  held  be- 
fore the  snow  and  slush  overwhelmed  us 
for  many  davs. 


Rules  for  Passengers  on  Turkish  Rail- 
ways. 

Every  passenger  must  be  in  his  seat 
when  the  last  gong  sounds,  a  few  moments 
before  the  departure  of  a  train.  Travelers 
buying  tickets  must  present  the  exact 
amount  of  money  to  the  ticket  agent, 
otherwise  he  is  authorized  to  charge  a 
commission  of  4  per  cent  for  making 
change,  which  goes  into  his  own  pocket. 
Local  tickets  are  good  only  for  the  train 
for  which  they  are  sold,  and  will  not  be 
redeemed,  but  through  tickets  will  be  ac- 
cepted on  all  trains  within  the  limit  of 
time  indicated  upon  them.  Children  under 
three  years  of  age  travel  free,  pnd  between 
three  and  seven  are  carried  at  half  rates. 
."Ml  gendarmes,  prisoners  of  State,  police- 
men and  other  officials  are  carried  at  half 
fare  upon  the  presentation  of  a  certificate 
of  identity,  called  an  "ilmihaber."  Army 
officers  and  soldiers  are  carried  for  one- 
third  fare  upon  the  presentation  of  an 
"ilmihaber."  Soldiers  traveling  on  duty 
for  the  Government  are  carried  free  upon 
the  presentation  of  a  "pestie"  certificate. 
Passengers  found  upon  trains  without 
tickets  are  required  to  pay  three  times  the 
full  fare  between  the  place  where  they 
started  and  the  first  station  reached  after 
they  are  discovered,  when  they  are  al- 
lowed to  buy  a  ticket  for  the  rest  of  their 
journey  at  the  regular  rate. 

One  hundred  pounds  of  baggage  is  al- 
lowed for  every  ticket,  but  the  traveler 
has  to  pay  3  cents  for  having  his  trun'K 
checked.  The  Oriental  express  and  trains 
from  Constantinople  to  Vienna  (forty- 
four  hours)  and  to  Paris  (seventy-two 
hours)  run  twice  a  week,  and  carry  first- 
class  parlor  and  sleeping  cars.  Similar 
trains  run  between  Smyrna  and  Aden. 


Trying  to  Make  Power  Out  of  Nothing. 

When  people  discuss  engineering  proli- 
lems  together  it  is  generally  assumed  that 
common-sense  will  at  least  influence  their 
arguments.  A  writer  to  an  English  engi- 
neering paper  did  some  riding  lately  on 
certain  French  locomotives,  and  he  re- 
ported that,  owing  to  large  boiler  capa- 
city and  other  peculiarities,  they  could  do 
better  work  in  train  hauling  than  any 
British  locomotive  in  service. 

A  locomotive  is  very  much  like  any 
other  steam  engine.  If  it  has  the  advan- 
tage in  boiler  and  cylinder  capacity,  it 
will  leave  others  behind.  It  is  therefore 
amusing  to  read  the  remarks  of  a  corres- 
pondent of  the  English  Mechanic,  who 
says :  "We  have  the  best  track,  the  best 
engines  and  the  finest  coaches.  What 
more  do  we  want?  Whatever  a  French 
or  an  American  engine  can  do,  an  English 
engine  can  do.  Surely  that  is  enough  for 
an  Englishman." 

That  is  a  peculiarly  English  way  of 
looking  at  the  subject.  Owing  to  the  nar- 
row roadbed,  low  tunnels  and  bridges,  no 
amount  of  ingenuity  can  make  the  boiler 
of  an  English  locomotive  have  more  than 
two-thirds  the  boiler  capacity  of  an  Amer- 
ican locomotive.  That  is  the  misfortune 
of  our  transatlantic  friends,  and  no  blame 
attaches  to  them  for  it;  but  to  say  that  on 
their  particular  soil  and  within  the  tribu- 
lations of  their  own  sweet  climate  666.6 
pounds  weighs  more  than  1,000  pounds,  is 
putting  the  case  outside  rational  engineer- 
ing. 

The  capacity  of  a  steam  engine  is  no 
mystery.  If  you  can  keep  up  10  pounds 
more  mean  effective  pressure  in  a  given 
size  of  cylinder  than  others  of  the  same 
size  are  capable  of  maintaining,  then  the 
high  pressure  will  develop  the  greater 
amount  of  power,  be  it  to  turn  a  steamer's 
propeller  or  the  driving  wheels  of  a  loco- 
motive. 


Two  of  the  passenger  locomotives  built 
by  the  Rogers  Locomotive  Works  for  the 
Eastern  Minnesota  Railway  are  equipped 
with  the  Wallace  &  Kellogg  air-pump  ex- 
haust, feed-water  heater  and  cylinder- 
lubricator  attachment. 


The  Falls  Hollow  Staybolt  Company  re- 
port business  to  be  booming.  They  have 
just  received  an  order  for  half  a  carload  of 
staybolts  to  be  shipped  to  tne  Pacific  Coast. 
Every  month  orders  are  received  from 
new  customers  for  locomotive  and  train 
boilers. 
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Gould  &  Eberhardt,  of  Newark,  N.  J.. 
have  sold  the  Eberhardt  patent  tool  holder 
and  all  connected  therewith  to  the  Hugh 
Hill  Tool  Company,  of  Anderson,  Ind. 
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The  man  who  is  afraid  of  doing  more 
work  than  he  is  paid  for  is  generally  the 
man  who  hangs  around  the  bottom  of  the 
ladder. 


This  book,  that  has  been  the  friend  and 
companion  of  so  many  en^incmen,  has 
been  re-written  and  brought  up  to  date. 

The  best  resource  an  cngineman  can 
have  about  everything  relating  to  the  hand- 
ling of  locomotives  and  all  their  attach- 
ments. Contains  questions  and  answers 
to  Traveling  Engineers'  Examination  for 
Promotion. 
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Southern   Pacific   Schenectady    Mogul. 

The  liandsoinc  mogul  locomotive  sliowii 
on  this  page  is  one  of  twenty  recently  built 
by  the  Schenectady  Locomotive  Works  for 
the  Southern  Pacific  Company.  The  cylin- 
ders are  20  x  28  inches,  the  driving  wheels 
63  inches  diameter,  and  the  working  boiler 
pressure  is  190  pounds  per  square  inch. 
The  total  weight  of  the  engine  in  working 
order  is  142,600  pounds,  of  which  123,700 
is  upon  the  driving  wheels.  From  the  fig- 
ures quoted  we  calculate  that  the  engine 
has  close  on  29,000  pounds  tractive  power, 
and  that  the  ratio  of  adhesion  is  4.3. 

The  valves  are  of  the  American-Allen 
type,  have  6  inches  travel  and  1  inch  out- 
,side  lap  with   1-32  inch   inside  lap.     The 
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An  Old  Compound  Engine. 

While  we  are  talking  about  compounds, 
the  Missouri,  Kansas  &  Texas  Railway 
have  a  horizontal  tandem  compound  en- 
gine that  has  been  running  steadily  since 
about-  1872,  and  is  still  as  good  as  ever. 
The  high-pressure  cylinder,  14  x  30  inches, 
is  next  the  crosshead,  with  one  piston  rod 
coupled  between  the  guides.  The  low- 
pressure  cylinder,  30  x  30  inches,  is  close 
to  the  high,  and  has  two  piston  rods 
coupled  to  the  crosshead  outside  the 
guides,  passing  along  outside  the  high- 
pressure  cylinder  jacket  and  all.  There 
is  no  intercepting  valve  to  get  out  of 
order,  the  steam  is  distributed  by  a  single 
plug  valve  in  a  chest  on  top  of  the  high- 
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old  railroad  literature.  Both  Braithewaite 
&  Miller  and  Sharp  &  Roberts  used  bal- 
anced drivers  in  about  1837,  the  two  firms 
seeming  to  work  simultaneously. 

In  1841  J.  G.  Bodmer  patented  a  device 
for  using  two  pistons  to  balance  each 
other,  similar  to  Shaw's  scheme,  also 
Strong's  "perfect"  engine  of  to-day. 

In  1847  Heaton  patented  a  device  for  a 
reciprocating  weight,  driven  by  reverse 
crank  on  the  axle.  This  was  to  offset  the 
other  reciprocating  parts,  and  was  similar 
in  design  to  Ericson's  scheme  some  years 
later. 

It  was  in  1845  when  the  balancing  of 
both  revolving  and  reciprocating  parts  by 
counter-weights    in    wheel     began     to    be 


ports  are  18  inches  long,  the  admission 
ports  iJ4  and  the  exhaust  port  3  inches 
wide.  Jerome  gland  packing  is  used.  Cast 
steel  wheel  centers  are  used  for  the  driv- 
ing wheels,  and  the  engme  truck  wheels 
have  Krupp  cast-steel  tires.  The  boiler  :s 
made  of  carbon  steel,  and  is  62  inches 
diameter  at  smallest  ring.  Among  the  at- 
tachments specified  are  two  monitor  in- 
jectors, two  encased  consolidated  safety 
valves,  Westinghouse-American  combined 
brakes  on  all  drivers  and  tender,  Sweenav 
brake  attachment,  Le  Chatelier  water 
brake  and  California  couplers. 

More  particulars  about  the  engine  will 
be  found  in  the  diagram,  page  172. 


SOUTHERN    I'.NCIFIC    SCIIEXECTAUV    MOGUL. 

pressure  cylinder.  This  valve  resembles 
a  plug  out  of  an  angle  cock,  with  a  couple 
of  flat  places  on  the  blind  sides,  in  addition 
to  the  passage  through  it.  It  has  a  semi- 
rotative  movement,  there  being  no  way  of 
changing  the  cut-oflf,  a  governor  regulates 
the  steam  supply.  Only  one  of  these 
valves  has  been  replaced  in  all  its  twenty- 
seven  years  of  service,  driving  the 
machinery  of  of  the  shops  at  Parsons, 
Kansas. 


used,  and  this  is  the  plan  used  to-day. 
There  is,  of  course,  quite  a  diversity  of 
opinion  as  to  the  proper  amount,  but  the 
idea  is  practically  that  of  W.  Fernihough. 
fifty-four  years  ago. 


Counterbalance. 

That  the  question  of  counterbalance  is 
not  a  new  one  is  shown  bv  reference  to 


One  of  the  latest  idiocies  in  invention  is 
the  proposal  to  do  away  with  car  wheels 
and  run  cars  on  ball-bearing  rollers.  A 
long  word  eflfort  of  ridiculous  rot  has 
been  published  in  support  of  the  advan- 
tages to  be  derived  from  this  invention, 
but  we  spare  our  readers  the  pain  of  per- 
using it.  The  foolishness  has  also  been 
patented. 
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First  Locomotive  Built  in  New  Jersey. 

We  arc  indebted  lo  Mr.  Andrew  Rea- 
soner.  superintendent  of  the  Delaware. 
Lackawanna  &  Western  Railroad  at  Ho- 
bokcn,  for  the  hlue-print  from  which  the 
engraving  of  the  old  historical  locomotive 
"Orange,"  hereby  shown,  was  made. 

The  designs  of  this  engine  wxre  pre- 
pared by  P.  1.  Perrin  in  1837,  and  the 
engine  was  built  for  the  Morris  &  Essex 
I'tailroad  by  Seth  Boyden.  and  was  the 
first  locomotive  built  in  New  Jersey. 

The  cylinders  were  8"-^  x  26  inches,  the 
driving  wheels'  were  cast  iron,  flanged, 
with  wooden   spokes  and  were  53   inches 


We  find  that  the  traction  force  of  the 
ei'gine  was  about  2.600  pounds,  which 
would  enable  it  to  start  about  450  tons  on 
a  level  track.  The  Carnegie  consolida- 
tion engine  shown  in  our  November  num- 
ber would  haul  just  about  the  same  load 
as  22  engines  of  the  "Orange"  dimen- 
sions of  engine  would  start. 


Sources  of  Rubber  Supply. 

The  total  amount  of  rubber  that  was 
brought  to  the  markets  in  the  year  ending 
June  30th  last  was  46,750  tons.  Of  this 
amount  Brazil  produced  24.750  tons,  or  a 


l)opulation  and  the  consequent  necessity 
o!  carrying  food  supplies  everywhere.  In 
all  the  vast  rubber  regions  of  Brazil  it  is 
estimated  that  there  are  only  140,000  in- 
habitants. The  rubber  districts  that  thus 
far  have  furnished  the  supply  are  becom- 
ing exhausted  and  the  total  production 
last  year  was  less  than  in  the  |)reccding 
year. 

In  .Africa  there  was  until  recently  only 
one  region  which  had  been  very  conspicu- 
ous as  a  rubber  producer.  This  was  the 
Portugese  colony  of  .Angola,  which  in 
1889  .sent  to  the  ni.irkct  1,728  tons,  while 
the  Gold   Coast  and   Lagos  together   fur- 
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diameter.  The  outside  of  the  hubs,  which 
was  18  inches  diameter  was  highly  pol- 
ished, and  the  same  practice  was  followed 
with  the  hubs  of  the  truck  wheels.  The 
latter  were  31    inches  diameter. 

This  locomotive  was  placed  on  the  road 
for  trial  August  i,  1837.  and  made  its 
first  trial  passenger  trip  to  Madison.  Sep- 
tember 13.  1837.  The  first  regular  pas- 
senger trip  was  made  from  Newark  to 
Madison  ten  days  later.  We  understand 
that  the  boiler  pres.sure  carried  was  about 
100  pounds  per  square  inch.  It  is  interest- 
ing to  make  comparison  between  the 
power  of  this  engine  and  that  of  some  of 
the  monsters  that  have  been  turned  out 
within  the  last  year. 


liitle  more  than  half  the  entire  supply. 
Africa's  share  was  19,800  tons,  leaving 
only  2,200  tons  to  be  supplied  by  the  rest 
of  the  world.  India  furnished  495  tins 
and  the  balance  of  the  supply,  1,705  tons, 
came  from  Central  America  and  parts  of 
South  America  outside  of  Brazil. 

When  the  export  of  rubber  from  Brazil 
began  about  fifty  years  ago  the  quantity 
shipped  in  a  year  was  only  495  tons.  The 
British  Minister  in  Brazil  estimates  that 
the  area  of  rubber  producing  territory  in 
Brazil  that  is  still  untouched  amounts  to 
961.000  square  miles,  or  nearly  a  third  of 
the  area  of  the  United  States,  exclusive  of 
.Alaska.  The  great  difficulty  in  developing 
these    rubber    regions    is    the    scarcitv    of 


nished  only  912  tons.  In  that  year  the 
Congo  basin  appeared  in  the  market  as  a 
source  of  supply.  Its  progress  since  then 
has  been  rapid  and  in  1897  1.600  tons 
were  exported  from  the  upper  Congo. 
though  the  rubber  had  to  be  carried  a  long 
distance  on  the  heads  of  porters.  The 
present  prospects  are  that  the  Congo  will 
some  day  be  Brazil's  nearest  rival  in  the 
production  of  rubber. 


The  Hawaii  Islands  have  not  much  of 
a  railroad  mileage,  but  the  men  em- 
ployed on  the  railways  there  seem  to 
have  a  sound  taste  for  engineering  litera- 
ture. Locomotive  Engineering  has  thirty- 
one  subscribers  in  these  islands. 
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On  a  Brazilian  Railroad. 

Througll  Uic  courtesy  of  Mr.  (i.  E. 
Ki'MiU'dy,  superinlciulenl  of  motive  power 
<if  the  road,  we  are  able  to  present  some 
interesting  news  of  railroading  in  a  sister 
re|)nl)lic.  There  arc  two  gages  in  use. 
one  is  2  feet  6  inches  and  ihc  other  tlio 
meter.  Tlie  former  runs  from  Sitio.  a 
station  on  the  Central  Kaih'oad  of  Brazil, 
to  Paraopcha.  where  tlie  Kio  I'araojjeba 
joins  the  Rio  San  Francisco,  a  distance 
of  6o2  kilometers  (.■?7.V'i  miles).  There 
3iro  also  two  lir.iiu'h  lini".,  one  of  ,^4  (Ji 
miles)  and  the  other  of  4H  kilometers 
(ji).5^    miles).      Tlie   last   meets   the   meter 


(22.04(1  |)onnils).  .-nid  cattle  cars  carry  I? 
head  e.aeh,  Imt  the  overhang  of  these  cars 
makes  cattle  trallic  <Iecide(lly  risky  on  the 
narrower  gage.  A  whole  train  has  been 
known  to  fall  on  its  side  romiding  a  sliar|i 
curve. 

The  locomotives  are  all  Baldwins,  while 
the  cars  are  from  the  Lancaster  Comi)any. 
of  I'liigland,  excepting  a  few  made  in  Kio 
de  Janeiro,  and  those  constructed  hy  the 
E.  F.  Ocstc  dc  Minas  in  llieir  own  shops. 
The  water  scene  is  one  of  the  views  along 
the  line,  being  the  Rio  das  Mortes  (River 
of  Deaths),  between  .Sao  Joas  del  Rei  and 
Sitio. 
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of  the  train  by  their  indications  has  had 
Httlt  to  say.  A  few  words  from  his  point 
of  view  may  be  of  interest. 

In  the  first  place,  all  station  signals,  by 
which  we  mean  order  boards,  switch  tar- 
gets and  lights,  and  yard  limit  sema- 
phores should  be  of  a  positive  character; 
that  is,  they  should  show  a  certain  stand-- 
ard  shape  of  target  and  color  of  light  for 
"Clear,"  and  ancjther  shape  of  target  and 
colored  light  for  "Stop"  or  Not  clear." 
We  will  take  up  the  matter  of  order 
boards  first,  as  they  are,  or  should  be,  it 
all  telegraph  offices.  A  vcrycomnion  form 
of  order  board  has  an  oval  target  painted 
red  with  two  white  disks  on  it.  In  some 
cases  instead  of  the  white  disks  there  arc 
two  round  holes  in  the  target,  with  the 
edges  painted  white,  so  that  the  position 
of  the  target  can  be  more  easily  deter- 
mined in  daylight.  This  is  in  a  nieasur.; 
a  negative  signal  wdien  set  for  "Clear"  or 
"No  orders,"  as  the  edge  of  the  target  is 
tcjwards  the  approaching  engineer.  .Vari- 
ations of  this  style  are  legion  in  number; 
others  show  a  white  board  or  white  ligiit 
for  "Clear."  and  a  red  board  or  light  for 
"Stop." 

.\  much  better  form  is  a  blade  similar 
to  a  semaphore,  that  is  horizontal  for 
"Stop"  and  depressed  to  an  angle  for 
"Clear."  Such  a  blade  can  be  .seen  from 
a    considerable    distance :    and    if    striped 


gage  at  Riberao  \'crnieltro.  There  are 
200  kilometers  of  the  meter  gage  in 
u.se  at  present,  but  on  account  of  the 
uncertainty  in  affairs,  the  intended  con- 
struction from  .\ngra  dos  Rcis  on  the 
coast,  through  Barra  .Mausa.  Riberao 
Vermetro  (where  th?  main  shops  are  to 
be  located),  up  to  Catalav,  is  suspended. 
The  company  also  has  five  flat  bottom 
steamers  and  barges  navigating  the  Rio 
Cirande. 

At  present  the  principal  shops  are  at 
Sao  Joas  del  Rei.  where  the  narrow  gage 
(2  feet  6  inches)  locomotives  and  cars 
are  repaired,  and  cars  for  this  gage  are 
also  built  here.  The  meter  engines 
stationed  at  Riberao  Vermeltro  and  Barra 
Mausa  are  repaired  at  those  places. 

The  small  passenger  engines,  such  as 
No.  12,  have  done  good  work,  some  of 
them  being  eighteen  years  old,  and  have 
a  record  of  never  having  a  tube  give  out 
yet.     Must  have  pretty  good  water. 

Mr.  Kennedy  writes  that  he  has  seen 
one  of  the  consolidations,  similar  to  No. 
15.  pull  into  Sao  Joas  del  Rei  with  a  42 
car  train,  weighing  all  told.  396.000  kilos 
(871,200  pounds).  Not  a  bad  train  for  a 
small  engine.  Engine  No.  35  is  shown. 
which  was  mentioned  in  our  issue  of  Sep- 
tember. 1898.  on  account  of  its  remarkable 
performance  of  132.089  kilometers  {94.301 
miles)  in  thirty-eight  months  of  service 
and  before  going  into  the  shop  for  repairs. 
Engine  No.  12  ran  over  80,000  kiloineters 
(49,600  miles)  between  repairs,  which  's 
also  a  good  record,  considering  the  con- 
ditions of  the  road. 

Box   cars   take   a   load   of    10.000  kilos. 
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Station   Sign  lis. 

c.     n.    CONGER. 

The  iniproxement  in  these  uevices  in 
the  last  few  years,  and  immense  numbers 
in  use  in  comparison  with  ten  years  ago. 
is  an  indication  of  the  value  placed  jn 
their  advantages. 

So  far  the  discussion  of  their  merits, 
etc.,  has  lieen  limited  to  the  signal  engi- 
neers in,stalling  the  apparatus,  the  super- 
intendents who  prescribe  rules  for  their 
use  and  the  inventors :  while  the  locomo- 
tive engineer  who  governs  the  movements 


with  white,  can  be  visible  without  regard 
to  the  color  of  the  background.  .Although. 
as  a  principle,  a  moderately  high  signal 
has  less  chance  of  a  poor  background  than 
a  low  one.  It  will  also  be  visible  over 
cars  that  may  interpose  between  the  en- 
gineer and  the  signal.  A  low  signal  that 
cannot  be  readily  seen  is  the  bane  of  the 
locomotive  man.  When  the  order  board 
is  located  so  low  down  that  it  cannot  be 
seen  over  intervening  box  cars  that  may 
be  standing  between  the  office  and  pass- 
ing trains,  it  is  dangerous ;   for  it  is  not 
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visible  when  passing  it.  so  that  the  engi- 
neer must  either  get  up  out  of  his  seat 
high  enough  to  see  over  everything,  or 
else  depend  on  the  head  brakeman  on  top 
of  the  first  box  car  to  see  it  for  him.  In 
many  cases  this  is  the  man  of  least  rail- 
road experience  on  the  train.  He  is  not 
responsible  for  passing  order  boards,  and 
is  not  the  man  to  depend  on  for  informa- 
tion as  to  the  position  of  signals. 

Engineers  are  strongly  in  favor  of  hav- 


signals  around  a  depot,  takes  time  and 
knowledge  of  all  the  white  lights  that 
may  come  in  line  with  it.  In  case  this 
light  has  gone  out,  and  he  mistakes  an- 
other white  light  for  the  one  that  should 
be  burning  on  the  order  board,  there  is  a 
possibility  of  his  running  by  the  order 
board,  as  his  attention  may  be  called  to 
something  else  when  passing  it.  A  green 
liglit  can  be  more  easily  distinguished 
from  other  white  lights  close  in  range,  as 
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task  of  reducing  the  many  patterns  to  » 
standard  system  is  no  doubt  perplexing. 
On  one  part  of  some  roads  we  see  one 
type  of  target ;  on  another  division  an- 
other type  without  one  point  of  similarity 
- — even  the  colors  vary  from  rusty  iron  to 
scarlet. 

To  make  it  easy  and  safe  fur  the  en- 
gineers, all  the  main-track  switches 
should  have  the  same  type  of  targets,  anil 
be  considerably  higher  than  the  targets 
gn  inside  switches,  so  that  an  engineer 
running  on  the  main  track  would  not  need 
tn  look  for  the  low  targets,  and  have  time 
to  look  for  the  indications  of  all  high 
ones. 

The  arrangement  of  targets  should  be 
with  a  view  to  giving  him  less  to  look 
out  for  that  does  not  concern  him ;  and 
the  position  of  targets  or  signals  not  af- 
fecting the  movements  of  his  train  cer- 
tainly does  not.  The  favorite  target  is  a 
round,  white  disk  showing  its  full  shape 
to  a  man  approaching  it  on  that  track  for 
"Clear."  with  a  fish-tailed  blade  on  one 
side  of  the  disk,  painted  a  bright  red, 
which  will  show  its  side  when  the  switch 
is  not  set  for  "Clear"  or  turned  for  the 
siding.  This  will  be  a  positive  signal,  in- 
dicating the  position  of  the  switch,  with 
a  different  shape  of  target  for  each  posi- 
tion, so  that  if  the  colors  are  dimmed  by 
age  or  obscured  by  snow  or  sleet  its  form 
cannot   be   mistaken. 

The  argument  is  made  that  a  main-lin; 
switch  target  should  not  show  anything 
if  the  track  is  "Clear" — that   is,   the  tar- 


ing order  boards  located  on  tlie  station 
building,  high  enough  so  that  they  can  be 
seen  from  as  great  a  distance  as  possible. 
If  right  above  the  office,  they  are  easily 
located. 

Against  this  high  location,  objection  is 
made  that  the  signal  must  be  located  so 
that  the  operator  can  see  it,  and  thus  be 
"Clear."  For  his  convenience  a  pane  of 
thick  glass  can  be  insertei'  in  the  top  of 
the  operator's  bay  window  through  which 
he  can  look  up  and  see  ;he  signal.  For 
night  time  a  center-draft  lamp  with  a 
circular  wick  would  send  light  through 
the  gas-pipe  post  on  which  the  signal  is 
located  down  on  the  operator's  table  in 
the  office  below.  This  would  show  a 
bright  spot  there  when  the  lamp  was 
burning.  If  it  is  assumed  that  the  signal 
is  for  the  operator's  convenience,  well  and 
good ;  but  we  do  not  think  so.  It  is  to 
give  a  positive  signal  to  the  engineer,  and 
nothing  should  come  in  the  way  of  ful- 
filling that  purpose. 

As  to  the  color  of  the  light,  red  is  gen- 
erally used  for  "Stop."  To  this-  there  is 
no  dissent.  A  railroad  man's  education 
has  taught  him  that  red  is  a  danger  sig- 
nal; and  it  always  means  "Stop,"  till  you 
find  out  just  what  else  it  does  mean. 

For  the  "Clear"  signal  the  Standard 
Train  Rules  prescribe  white ;  so  that  an 
engineer  must  look  for  the  location  of  a 
clear  signal  on  an  order  board  as  well  as 
its  color.     This  among  the  various  white 
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it  will  be  the  only  light  of  that  color  set 
high  up.  Its  welcome  color  shown  to  an 
engineman  when  in  seeing  distance  of  it 
will  give  him  opportunity  to  look  out  for 
the  lower  signals  and  men  on  the  ground. 
Switch  targets  are  of  so  many  various 
patterns  on  the  same  road  that  it  is  an 
endless  job  for  an  engineer  to  learn  all 
their  indications,  while  to  the  officers  the 


get  should  be  edgeways  towards  the  com- 
ing train.  If  this  argument  is  true,  of 
what  use  is  a  white  light  on  this  same 
switch  at  night?  Yet  you  will  find  white 
lights  used,  giving  a  positive  signal  of  the 
position  of  the  switch. 

The  lights  of  a  main-track  switch  should 
be  white  and  red,  and  for  inside  switches 
white  and  green.     Then  a  main-line  train 
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could  run  at  speed  whether  lights  sliowcd 
white  or  green,  while  a  single  red  light 
in  its  path  would  call  for  a  stop. 

Inside  or  yard  switches  away  from  the 
main  track  need  a  positive  signal  hoth  day 
and  night  showing  their  position.  They 
are  used  as  much  one  way  as  another. 
If  these  targets  are  the  same  shape  for 
one  position  as  for  the  other,  it  takes  a 
view  of  the  location  of  the  switch  rails 
to  settle  which  way  it  is  set  in  fog  or  had 
weather. 

We  talk  of  interlocking  switch  and  rail- 
road crossing  signals  with  some  difli- 
■dence,  as  signal  engineers  are  strugglin.; 
to  establish  uniformity.  Some  signals  wilh 
two  blades  on  the  home  post,  one  indi- 
cating a  main-track  route,  the  other  a 
turn-out  from  the  main  line,  have  the  top 
blade  for  the  main  track  and  the  second 
one  for  the  turn-out.  At  another  point 
on  the  same  road  it  may  be  that  the  top 
■blade  is  for  the  right-hand  track,  whether 
a  main-track  route  or  turn-out.  This  >s 
•confusing.     If  the  blade   fur  the  turn-out 


the  guidance  of  moving  trains,  and  they 
should  be  arranged  for  that  end,  and  to 
put  as  little  strain  as  possible  on  the  en- 
gineer who  sees  them  tlash  up  before  him 
and  are  gone  in  an  instant.  On  the  high- 
speed trains  now  run  on  all  roads  a  man 
has  to  think  quick  when  he  sees  anything 
wrong  ahead  of  him.  If  all  the  signals 
are  positive  and  arranged  according  to 
an  easy  system  he  will  not  have  to  study 
out  in  his  mind  whether  a  certain  light  is 
ihe  one  that  affects  his  train  or  not,  and 
give  more  attention  to  the  other  details  of 
(he  work. 

Do  not  overload  the  man  at  the  throttle. 


Compressed  Air  at  Huntington  Shop. 

In  addition  to  the  use  of  compressed  air 
for  hoists,  to  handle  the  transfer  tables, 
to  open  and  close  the  iron  safety  shutters 
on  the  car  shops,  to  pull  cars  in  and  out 
of  the  repair  tracks  of  the  car  shops,  the 
main  engine  of  the  Chesapeake  &  Ohio 
shop  at   Huntington  has  a   shut-off  valve 


which  it  is  returned  to  the  grir.der  as  soon 
as  ready.  Very  large  planer  or  cutting 
tools  will  not  go  in  this  pneumatic  carrier, 
but  have  to  be  taken  to  the  grinder  by  the 
mechanic.  The  contrast  in  loss  of  time 
waiting  for  small  tools  that  go  through  the 
air  carrier,  and  for  large  ones  which  have 
to  be  carried  by  hand,  is  very  marked. 

This  pneumatic  tube  consists  of  2-inch 
pipes  with  long,  easy  bends,  extending  up- 
ward and  across  the  shop,  where  they  will 
be  out  of  the  way  of  shafting,  etc.  The 
carrier  is  a  piece  of  thin  brass  tubing,  with 
a  screw  cap  on  one  end  which  can  be 
taken  off  to  put  in  the  tools.  The  other 
end  is  solid,  and  has  a  leather  washer 
which  fits  the  bore  of  the  conduit  pipe ;  so 
that  when  the  valve  at  end  of  pipe  is 
closed  behind  the  carrier  and  air  admitted, 
it  is  shot  through  to  the  other  end,  landing 
in  a  short  pipe  containing  a  spring;  this 
with  the  air  cushion  formed  in  this  short 
pipe  stops  the  carrier  easily. 

There  is  no  danger  of  a  collision  of  the 
carriers  in  the  tube,  and  the  rush  of  air 
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ds  shorter  of  the  two,  it  helps  out  some, 
.as  its  location  on  the  post  then  cuts  no 
•figure. 

-A-nother  matter  which  interferes  with 
security  is  tne  color  of  dwarf  or  pot  sig- 
tials  that  are  located  close  to  the  main 
track.  While  these  signals  govern  the 
movement  of  trains  between  the  siding 
and  the  main  track,  yet  when  the  main 
track  is  clear  a  red  light  is  shown  within 
a  few  feet  of  the  main  track,  giving  a 
■clear  signal  with  a  red  light,  which  must 
be  located  and  made  sure  not  to  be  a  red 
hght  in  a  flagman's  hand.  Why  cannot 
this  color  be  changed  to  green  or  blue  if 
you  please,  and  set  the  signals  outside  the 
side  track  governed  by  it,  and  not  between 
it  and  the  main  line? 

Signal  engineers  may  deny  the  import- 
-ance  of  these  matters  and  say  that  ap- 
proved modern  practice  is  nearer  perfect, 
but  the  fact  remains  that  when  a  certain 
type  of  targets  and  colors  is  installed  they 
stay  in  service  until  worn  out  or 
l)roken  up. 

We  take  the  ground  that  all  signals  of 
these  classes  mentioned  are  primarily  for 


in  the  steam  pipe  operated  by  an  air-brake 
triple  valve  and  auxiliary  reservoir  fast- 
ened to  the  engine  frame  and  connected 
to  a  train  pipe,  which  extends  through  the 
machine  shop.  At  various  suitable  points, 
conductors'  valves  are  placed,  the  handles 
of  which  are  easily  reached.  Both  the 
handles  and  a  portion  of  the  post  near 
them  are  painted  red,  so  as  to  be  easily 
found. 

If  anyone  gets  fast  in  the  machinery  or 
shafting,  or  it  is  necessary  to  stop  the 
main  engine  without  waiting  to  go  to  the 
engine  room,  a  pull  on  this  valve  operates 
the  triple,  shuts  off  steam  at  the  engine 
and  stops  it  at  once.  This  device  may  be 
the  means  of  saving  someone's  life  or 
limbs  if  caught  by  a  belt  or  shaft,  and  is 
creditable  to  the  officers  in  charge. 

At  the  same  shop  is  a  very  convenient 
tool-carrier  operated  by  compressed  air. 
that  carries  small  tools,  such  as  cold 
chisels,  etc..  from  distant  parts  of  the 
shop  to  the  tool  grinder,  who  at  once 
sends  back  a  tool  of  the  same  kind  ground 
ready  for  use.  If  the  dull  tool  needs 
dressing,    he    sends    it    to    the    fire,    from 


out  of  it  is  a  warning  not  to  try  to  use  it 
when  anything  is  coming  towards  you. 

This  tool  carrier  has  been  in  use  a  long 
time,  and  gives  perfect  satisfaction. 


An  Air°Pump  Kink. 

When  an  air  pump  is  sent  out  by 
train  from  the  Lake  Shore  &  Michigan 
Southern  Railway  shop  at  Elkhart  to 
any  outside  point  it  has  two  wooden 
handles,  like  those  on  a  wheel-barrow, 
bolted  to  it,  which  are  about  eighteen 
inches  longer  than  the  pump  at  each 
end.  These  handles  are  fastened  to 
the  pump  brackets  with  bolts  whose  heads 
are  flush  with  the  surface  of  the  handles, 
so  a  pump  is  easily  slid  into  or  out  of  a 
car  door  and  it  is  moved  around  from 
place  to  place  with  very  little  trouble,  as 
there  is  a  good  place  to  get  hold  of  it,  by 
four  men  if  necessarj*.  The  handles  come 
back  on  the  pump  that  is  returned,  so  they 
do  not  get  lost  or  used  for  any  other  pur- 
pose. Anyone  who  has  helped  lift  an  air 
pump  into  a  baggage  car  can  appreciate 
this  kink. 
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Running  a  Vauclain  Compound. 

BY   C.    G.    HEKMAN. 

My  experience  with  the  Vauclain  four- 
cylinder  compound  locomotive  in  regular 
train  service  on  various  railroads  in  this 
and  other  countries  has  taught  me  that 
the  best  method  of  handling  this  typo  of 
locomotive  is  as  follows : 

Let  us  consider  the  engine  about  to 
make  a  run  with  a  heavy  express  pas- 
senger train,  and  that  engine  and  train 
arc  all  in  proper  order  for  starting.  Then 
place  the  reverse  lever  in  full  forwaril 
position,  move  starting  valve  or  cylinder 
cock  lever  in  full  forward  position,  i.  c.. 
position  which  opens  the  cylinder  cocks 
and  the  starting  valve,  thus  admitting  live 
steam  to  the  low-pressure  cylinder,  which 
will  enable  the  engine  to  start  quickly. 
Open  the  throttle,  and  after  the  engine 
has  train  to  speed  of  aboiU  five  to  ten 
miles  per  hour  and  the  cylinders  are  free 
from  water,  move  the  starting  valve  or 
cylinder-cock  lever  to  the  central  position 
In  this  position  the  cylinder  cocks  and 
starting  valve  are  closed  and  engine  is 
worked  compound  exclusively. 

When  engine  has  gained  sufficient  speed 
hook  up  the  reverse  lever  a  few  notches. 
and  continue  to  hook  up  the  reverse  lever 
as  the  engine  gains  in  speed.  In  fact,  this 
engine  must  be  run  using  the  reverse  lever 
in  the  same  manner  as  an  engineer  of  good 
judgment  uses  i*  on  a  simple  engine,  ex- 
cept that  longer  cut-ofif  is  required  on  the 
compound.  But  the  reverse  lever  must 
not  be  hooked  up  before  the  starting  valve 
is  placed  in  the  central  position.  ^lany 
engineers  persist  in  hooking  up  the  en- 
gine before  moving  the  starting  valve  to 
central  position.  They  do  so  because,  they 
are  accustomed  to  hook  up  a  simple  en- 
gine before  closing  the  cylinder  cocks. 

If  running  on  a  level  and  the  reverse 
lever  has  been  moved  up  to  the  last  notch 
— shortest  cut-oft' — cutting  oflf  at  halt 
stroke  of  the  high-pressure  pi,ston,  and 
the  engine  still  develops  more  power  than 
is  required,  close  the  throttle  partly, 
throttle  down  the  power  the  same  as  is 
done  on  a  simple  engine.  If  running  on 
a  slightly  descending  grade,  throttle  the 
engine  very  close,  allowing  just  sufficient 
steam  to  enter  cylinders  to  keep  the  air 
valves  closed  wdiich  are  placed  in  high- 
pressure  exhaust  port  or  low-pressure  in- 
duction port.  If  the  descent  is  such  as 
not  to  allow  the  use  of  steam  at  all,  then 
close  the  throttle,  and  after  an  interval  of 
live  seconds  move  the  reverse  lever  half 
distance  forward  or  down,  and  after  an- 
other short  interval  it  may  be  moved  full 
forward  or  nearly  so.  In  drifting  on  a 
descending  grade  move  the  starting-valve 
lever  to  full  luick  position.  This  allows 
the  air  to  circulate  either  way  through 
the  starting  valve  and  pipe,  which  relieves 
the  vacuum  in  cylinders  and  gives  the  en- 
gine the  advantage  of  drifting  freely.  The 
cylinders  are  also  better  lubricated,  the 
oil  being  distributed  by  this  circulation-  of 
the  air.     With  the  starting-valve  lever  in 


this  po.'^i.ion  when  drifting,  tlic  lluchanan 
cylinder  cocks  being  closed,  allow  air  to 
enter  cylinders  but  do  not  allow  air  to  be 
discharged.  It  tin-  cylinder  cocks  are 
open  when  drifting  the  air  discharged 
through  them  also  carries  the  oil  out  of  the 
cylinders  with  it,  and  the  cylinders  are 
likely  to  become  dry  and  cut.  .After  hav- 
ing drifted  to  the  fool  of  descending 
grade  and  a  heavy  ascending  grade  is  met, 
over  which  it  is  necessary  to  continue  the 
nui  at  regular  high  .speed,  the  first  thing 
tM  do  is  to  move  the  starting-valve  lever 
in  central  position  compounding,  and  hook 
u])  the  reverse  lever  to  half-stroke  cut-ofif, 
i.  e.,  shortest  cut-off  notch ;  next  open 
thnilile.  If  in  ascending  grade  the  engine 
>U)ws  down,  move  the  reverse  l^ver  for- 
ward a  notch  and  continue  to  drop  the 
lever  so  as  to  keep  up  the  momentum  of 
the   train,    for   it    is   more   economical    to 


conipcnmd  the  engnie  nuist  be  handled 
the  same  as  on  passenger  if  it  is  a  fasr 
freight.  If  it  is  a  heavy,  slow  freight. 
the  only  difiference  of  course  would  be- 
that  the  train  would  be  handled  slowlv 
on  ascending  grades,  and  it  may  be  neces- 
sary on  a  few  points  of  the  run  to  put 
the  starting  lever  full  back  position,  using 
excess  pressure  a  short  distance  to  keei> 
her  from  "laying  dpwn"  at  that  place. 
This  compound  will  haul  a  considerably 
heavier  train  at  a  slower  sjjced  than  a 
simple  engine  will  of  same  weight  and 
power:  that  i-..  the  simple  engine  will 
stall  when  it  gets  down  to  slow  speerU 
while  the  compound  may  move  still  slow- 
er,  liul   will   continue  moving   on, 

t)n  ascending  short,  steep  grades  cf 
few  miles  in  length,  it  is  advisable  'O 
make  a  run  for  it,  as  it  will  he  found  that 
in  doing  so  the  compound  will  keep  speed 


WHAT    n.M'PENED    IN    VIENN.\,    .\USTRI.«l,    THROUGH    OPEN    SWITCH    .\Xn     DEFECTIVE    BR.VKE. 


keej)  up  the  speed  than  to  lose  it  and  then 
accelerate  again. 

Have  the  cylinder  lubricator  feed  set  so 
as  to  oil  the  same  amount  as  is  u.sed  on 
a  single  expansion  engine  of  equal  size 
and  power.  Compound  engines  of  this 
type  require  no  more  cylinder  oil  than 
single  expansion,  and  I  know  of  cases 
where  an  oil  record  was  made,  proving 
that  the  compound  could  be  run  success- 
fully with  less  oil  than  the  simple  enigines 
on  the  same  road. 

If  it  is  found  necessary  to  open  cylinder 
cocks  when  running  at  a  high  or  low 
speed,  owing  to  boiler  priming  or  to  hav- 
ing too  much  water  in  the  boiler,  the 
cylinder  cocks  can  be  opened  without  any 
detriment  to  the  engine;  as  at  high  speed 
the  steam  will  not  pass  through  the  start- 
ing valves  quick  enough  to  give  an  ex- 
cessive pressure  in  low-pressure  cylinder. 
Excess  pressure  is  only  had  through  start- 
ing valve  to  low-pressure  cylinder  at  slow 
speed   when   starting. 

To  haul  a  heavy  freight  train  w'th  this 


thus  gained  for  much  longer  run  tha.i  a- 
simple  engine  will  of  same  power.  T-> 
obtain  the  greatest  economy  with  this  en- 
gine, it  should  have  an  injector  on  right 
s.  le  of  such  a  capacity  as  to  enable  the 
engineer  to  use  it  continuously,  or  at  least 
continuously  on  ascending  grades.  By 
so  doing,  feeding  water  to  boiler  regu- 
larly, it  gives  firemen  equal  or  regular 
conditions  to  fire  engine  against,  and  a 
good  fireman  will,  under  these  conditions, 
fire  very  regularly,  one  shovelful  at  1 
tune  at   regular  intervals.  ^ 

In  regard  to  what  should  be  done  if 
any  parts  of  the  Vauclain  compound  be- 
come deranged  or  broken,  I  am  com- 
pelled to  say  I  have  had  little  experience 
in  break-downs  on  these  compounds.  [ 
have  ridden  thousands  of  miles  on  them, 
but  never  had  one  of  them  to  "fall  down." 

.\s  compounds  do  break  at  times  as  well 
as  simple  engines,  I  will  try  to  give  srime 
mode  of  fi.xing  her  up  and  to  get  her  in 
when  parts  are  broken. 

This  engine  will  haul  a  train  when  one 
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valve-stcm  is  liroUcn.  and  the  hri-ak  dcn's 
not  interfere  vvilii  valve-stem  paeUing.  anl 
I  believe  it  will  run  with  Ijnih  vaK  u- 
stcms  broken  in  same  way.  She  will  i^o 
all   rigbt  after  you  get  her  starleil. 

Hnt  this  is  possible  only  on  engines  that 
lia\e  a  guide  and  orosshead  to  carry  back 
end  of  valve  stem,  so  tliat  the  broken 
ends  of  \alve  stem  are  kept  in  line.  The 
proper  motion  is  given  to  the  valve  by 
the  greater  pressure  on  front  end.  Owing 
to  the  valve  stem  in  back  end  of  valve. 
llie  area  of  that  end  is  less  by  the  area 
of  valve  stem  than  the  front  end  of  valve, 
hence  the  valve  is  always  forced  back  by 
steam  pressure  and  forced  forward  by 
broken  valve  stem.  We  do  not  use  many 
of  this  style  cros.shead  and  guide  back 
conni'cliim    for   valve   stems   at   |irestnt. 


inder   heads   were   broken,   clamp   wooden 
heads  on.  and   proceed   light. 

If  one  or  botli  low-pressure  piston- 
were  broken.  remove  pistons,  drive 
wooden  plugs  inside  in  piston-rod  holes 
in  back  heads,  replace  front  cylinder 
heads,  place  starting-valve  lever  in  com- 
pounding position,  and  proceed  with  light 
tram. 

If    both     low-pressure    cylinders    were 
broken,  engine  could  be  run   in  as  above 
with  ■  high-pressure    cylinders    compouml 
ing  position   for  starting  valve. 


ol   the  engine   will   be   found   in   our  dia- 
gram on  page  if^o. 


Long;  Island  Consolidation  Engines. 

I  he  annexed  balf-tone  engraving  shows 
one  of  three  consolidation  engines,  with 
wide     tirebo.xcs,     recently     built     l)y     the 


Lost  a  Car  out  of  Train  Without 
Knowing  it. 

A  press  dispatch  from  Bloomington,  III., 
about  the  middle  of  last  month,  says  that 
railroad  men  here  are  marveling  over  a 
phenomenal  occurrence  on  the  Chicago  & 
Alton  last  Vvedncsday  night.  A  freight 
train  was  going  west  on  the  Kansas  City 
division.  When  near  Prentice,  III.,  on 
account  of  a  broken  wheel,  one  of  the 
cars  was  thrown  from  the  track  into  the 
ditch,  nearly  fifteen  feet  from  the  rail.  The 
track  was  not  injured.  The  couplings  at 
both  ends  ol  the  car  were  automatic,  and 
the  car  slipi)ed  out  without  breaking  those 
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To  make  the  above  possible,  the  valve 
stem  or  stems  must  have  been  broken  out- 
side of  the  valve-stem  packing. 

To  have  the  same  action  with  any  other 
style  valve  stem,  the  broken  ends  of  valve 
stem  would  have  to  be  held  in  line. 

If  both  high-pressure  piston  rods  or 
heads  were  broken,  remove  the  pistons. 
drive  wooden  plugs  from  inside  into  pis- 
ton-rod holes,  put  up  front  cylinder  head-. 
put  starting  valve  in  any  position,  and 
proceed  with  light  train. 

If  high-pressure  front  cylinder  head  is 
broken  on  one  side,  disconnect  valve  stem 
from  valve  rod  on  that  side,  place  the 
valve  central  position,  covering  the  ports ; 
keep  the  valve  in  that  position  by  using 
the  same  style  valve  bolder  as  is  used  on 
simple  engines;  i.  e..  a  holder  from  gland 
studs  to  key  slot  in  stem;  disconnect 
main  rod  and  block  cross-bead,  and  same 
as  simple  engines. 

If  one  or  both  front  high-pressure  cy!- 


Rrooks  Locomotive  Works  for  the  Long 
Island  Railroad. 

The  engines  weigh  155,000  pounds,  of 
which  135,000  pounds  are  on  the  drivers. 
The  total  wheel  base  is  22  feet  9  inches. 
of  which  14  feet  6  inches  are  rigid  wheel 
base.  The  total  length  of  the  engine  and 
tender  is  a  trifle  over  60  feet,  and  the 
center  of  the  boiler  is  8  feet  8  inches  above 
the  rails,  while  the  smoke  stack  is  14  feet 
jt'-2  inches  above  the  rail. 

The  total  heating  surface  is  1.952  square 
feet,  and  the  grate  area  is  69  square  feet. 
Cast  steel  .is  used  for  the  centers  of 
drivers. 

The  cylinders  are  21  x  28  inches.  The 
driving  wheels  are  51  inches  in  diameter. 
This  gives  a  tractive  force  of  37.000 
pounds,  and  ratio  of  adhesion  to  tractive 
power  is  3.6. 

Riclvtrdson  balanced  valves  are  used, 
with  a  ma.ximum  travel  of  6'4  inches ;  the 
outside  lap  is  -3^  inch.  The  working  steam 
pressure  is  180  pounds.     Other  particidars 


01.  the  two  cars  next  to  the  derailed  car. 
The  two  sections  of  the  disunited  train 
soon  came  together  again  and  coupled 
automatically.  The  air  connection  was 
broken,  but,  although  the  train  stopped 
and  the  air  was  again  connected,  the 
trainmen  did  not  miss  the  car.  and  it  was 
not  missed  until  the  conductor  looked  over 
his  train  at  Roodhouse.  The  car  was 
found  in  the  ditch  next  morning  by  the 
roadmaster.  Railway  men  here  say  the  ac- 
cident is  the  most  phenomenal  on  record. 


The  Baldwin  people  are  very  busy,  and 
will  only  accept  orders  on  six  months'  de- 
livery. They  are  turning  out  at  present 
close  on  three  engines  a  day.  and  have 
about  5.700  men  employed ;  are  trying  to 
have  as  many  men  working  nights  as 
during  the  day.  They  have  secured  part 
of  the  property  of  the  old  Bushell  Iron 
Works  and  are  using  the  same  as  a  foun- 
dry. 
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Amenities  of  a  Modern  Flood. 

liV    SAM    SHORT. 

There  was  a  flood  in  the  Ohio  River 
valleys  last  month.  It  is  by  no  means  an 
uncommon  thing  for  that  particular  river 
to  take  in  more  water  than  it  can  hold, 
but  the  inconveniences  arising  from  that 
source  never  struck  me  so  forcibly  as 
they  did  this  year.  Perhaps  that  was  be- 
cause I  had  never  seen  the  Ohio  in  flood 
before. 

Well,  when  the  stream  was  doing  its 
best  to  rival  the  Genesis  flood.  I  was  in 
Cincinnati  with  the  call  for  going  out  on 
the  Baltimore  &  Ohio  train  about  8 
o'clock.  That  seems  a  favorite  time  for 
people  to  rub  the  mud  of  Cincinnati  off 
their  shoes  and  depart. 

When  I  got  to  the  Union  Depot  there 
was  a  crowd  of  passengers  there,  and  the 
cheering  intelligence  was  given  that  the 
water  was  up  over  the  tracks  near  the 
Union  Depot  and  that  'busses  would  Ix- 
provided  to  take  the  passengers  to  Eighth 
Street  Station. 

The  men  in  charge  of  the  'busses  were 
already  in  evidence.  If  any  'bus  in  Cin- 
cinnati was  left  out  of  this  procession. 
Cincinnati  must  be  well  supplied  with 
'busses.  There  seemed  to  be  a  sufficient 
number  of  'busses  assigned  to  each  train 
to  carry  the  expected  number  of  passen- 
gers. The  men  in  charge  seemed  all 
anxious  to  attract  all  the  passengers  be- 
longing to  them,  and  a  perfect  Babel  of 
shouting  was  in  evidence.  I  stood  on  the 
sidewalk,  intent  on  getting  a  B.  &  O.  'bu?, 
and  the  shouts  I  heard  were :  "This  way 
for  the  Big  Four  train,"  "This  way  for 
the  Pan-Handle  train."  "This  way  for 
the  C.  &  O.  train,"  "This  way  "for  the 
B.  &  O.  train,"  "This  way  for  the  Queen 
&  Crescent  train,"  "This  way  for  the  L. 
&  N.  train,"  and  the  good  Lord  alone 
knows  how  many  other  trains  were  called. 
The  din  was  so  confusing  that  you  couid 
not  tell  the  direction  from  which  the 
shouter  of  your  train  came.  It  was  like 
a  fog  horn  at  sea — one  time  you  would 
willingly  swear  it  was  on  the  port  bow ; 
next  time  you  were  equally  certain  that  it 
was  on  the  starboard  quarter. 

By  great  diligence  and  tact  I  found  one 
of  the  B.  &  O.  'busses  and  entered.  There 
was  a  miscellaneous  crowd  of  men. 
women  and  children  inside,  half  of  them 
for  the  C.  &  O.  (a  mistake  not  to  be  won- 
dered at,  considering  the  tumult  outside;. 
The  C.  &  O.  goats  were  separated  from 
the  B.  &  O.  sheep,  not  without  son\e 
tongue  friction ;  one  lady  goat  of  huge 
proportions  having  emphatically  declared 
that  she  was  told  this  was  the  C.  &  O. 
'bus,  and  that  she  would  hold  to  it  if  il 
took  her  to  Chicago. 

After  much  fussing  our  'bus  started. 
Just  before  the  throttle  of  the  horses  was 
opened,  a  young  man  who  seemed  of  the 
drummer  persuasion  jumped  in,  the  door 
was  banged  and  we  were  off.  This  young 
man  could  be  heard  making  disparaging 
remarks    about   high    water   as   the    'bus 


rattled  through  the  stony  streets.  As  soon 
as  we  arrived  within  hailing  distance  of 
the  depot  he  jumped  out  and  shouted 
"Where  is  that  C.  &  O.  train?" 

I  was  following  within  hearing  distance 
when  I  heard  a  uniformed  man  say:  "The 
C.  &  O.  train?  Why  those  are  the  red 
lights  of  the  C.  &  O.  train.  She  pulled  out 
just  about  a  minute  ago."  Then  the  young 
man  of  drummer  appearance  fell  loose.  He 
jumped  and  stormed  and  swore  as  he 
jumped  from  one  side  of  the  street  to  the 
other,  and  he  shouted  loud  enough  to  be 
heard  in  Kentucky,  "Stop  that  C.  &  O. 
train.  I  am  going  to  be  married  in 
Charleston  to-morrow  morning."  Just  as 
he  made  that  interesting  confession  his 
feet  slipped  on  a  layer  of  ice  under  the 
nuid  and  down  he  went  on  his  back,  hi 5 
two  satchels  going  in  different  directions 
and  his  hat  taking  its  own  course.  Just 
then  the  B.  &  O.  train  came  up,  and  as  I 
climbed  upon  the  sleeper  platform   I  Un- 


rounded by  these  the  men  sleep  in  safety. 
One  of  the  man-eaters  who  had  dined  on 
seventeen  coolies  on  as  many  occasions 
came  to  grief  finally  when  he  attacked 
the  men  on  a  baggage  car.  They  killed 
him  and  his  skin  is  preserved  as  a  souvenir 
to  be  sent  to  the  British  Museum. 


A  Water  Brake. 


We  see  that  an  engineer  named  Czvetko- 
vich  has  invented  a  brake  for  steamships, 
by  which  collisions  may  be  avoided.  It 
is  a  large  curved  plate  of  steel  to  lower 
into  the  water  and  check  the  backward 
flow  of  water  from  the  screws.  A  test 
of  a  i,ooo-ton  steamer,  "Clotilde,"  brought 
it  from  a  speed  of  ten  knots  to  a  standstill 
in  thirty  seconds,  during  which  she  only 
traveled  twenty  feet  after  brake  was  ap- 
plied.   Let's  see  about  it. 

Ten  knots  an  hour  is  1,029.6  feet  per 
minute.     Thirtv  seconds  used  to  be  half 
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No.  Tubes  U91 
Diam.        "        2" 
Length       •<       H  7  "  ■ 

Firebox  120  x  Si" 
r.iate        69  sq.  ft. 
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Firebox  179  sq.  ft. 

Tubes  1773   '•    .. 

Total  H.S.     iyj2    ..    .. 

Steam  180  lbs. 


I     I 


I     .1 


Weight  on  Drivers_I35,000  lbs. 

'.  Truck 20,000  •> 

Total  Weight 155,000  .. 

Valve  travel    6>i'  inches 


Driving  Axle 8x11  inches 

Track  Arle 3^  x  10     i. 

Main  Crank  Pin  -C,'^  x  6      „ 
Lap  X" 


Standard  Size    3  x  IJJ 


EiiQine  Diagram 
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gered  to  look  at  the  bridegroom.  Two 
men  had  helped  him  to  his  feet.  One  good 
Samaritan  was  scraping  the  mud  from  his 
clothes  with  a  piece  of  hoop,  and  another 
was  grooming  his  head  with  a  handful  of 
straw. 


Lions  Interfere  With  the  Building  of  a 
Railroad  in  Africa. 

Man-eating  lions  are  delaying  the 
progress  of  an  important  railway  being 
built  by  the  British  in  East  Africa  to 
connect  Mombasa  with  Uganda.  The 
voracious  kings  of  the  forest  have  de- 
veloped a  keen  appetite  for  the  Indian 
laborers,  and  have  succeeded  in  decimat- 
ing the  working  force  from  time  to  time 
since  the  enterprise  got  well  under  way. 
The  lions  did  most  of  their  foraging  at 
night. 

Now,  it  is  learned,  the  quarters  and 
houses  of  the  laborers  are  protected  by 
lion-proof  stockades,  which  are  50  feej 
high   and   from   6  to  8   feet  thick.      Sur- 


a  minute,  and  in  this  time  the  ship  would 
travel  514.8  feet.  If  she  stops  in  20  feet 
there  is  the  force  that  would  have  taken 
her  the  remaining  494.8  feet  to  be  taken 
care  of.  The  effect  on  the  passengers  and 
the  boat  itself  woul3  be  little  less  disas- 
trous than  a  collision,  and  even  if  this 
could  be  done — which  is  hardly  within  the 
bounds  of  possibility — we  think  it  will  be 
some  time  before  steamships  wear  steel 
bustles  of  this  description. 


We  recently  saw  one  of  the  big  Dela- 
ware, Susquehanna  &  Schuylkill  engines, 
designed  by  the  late  Daniel  Coxe,  easily 
handling  a  train  of  fifty-one  large  coal 
cars  and  an  eight-wheel  caboose  up  the 
Lehigh  river  through  Easton,  over  the 
Lehigh  Valley  tracks.  Every  car  was 
air-braked,  and  with  the  engine  made  a 
very  business-like  looking  train.  Of  course 
the  cars  were  empties,  but  as  they  weighed 
about  25,000  pounds  each,  it  made  quite 
a  load  in  itself. 
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General  Correspondence. 

f  o  \ 

All  Ictlcvs  III  this  J ifl'tiiliihiit  must  have  name  uf  aullwr  attaclicd. 


Railways  and  Locomotives  in  Denmark 

As  I  believe  it  would  be  of  interest  lo 
some  of  tbe  readers  of  Locomotivf.  Engi- 
neering to  sec  bow  engines  look  in  this 
part  of  tbe  world,  I  send  you  herewith  a 
picture  of  an  engine  belonging  to  the 
South  Fyen  Railway  Company,  Denmaric. 

This  country,  being  only  a  small  one 
and  made  up  of  islands,  can  necessarily 
only  have  very  short  railroads,  and  as  tbe 
population  is  about  the  same  as  that  :)f 
<jrcater  New  York,  tbe  traffic,  of  course, 
cannot  be  compared  with  that  of  tbe 
greater  nations,  and  the  trains  and  en- 
gines are  in  proportion  to  what  is  needed. 

The  engine  shown  on  this  picture  is  not 
of  the  largest  in  this  country,  but  tbe  gen- 
eral appearance  is  about  tbe  same,  as  every 
engine  in  Denmark  (all  but  one)  is  de- 
signed by  tbe  superintendent  of  motive 
power  of  tbe  State  railways. 

All  the  main  lines  of  railroads  are  run 
by  the  government,  but  there  are  a  great 
many  smaller  roads  owned  and  run  by 
private  corporations ;  but  they  nearly  all 
liave  to  follow  suit  to  what  tbe  State  dic- 
tates. The  one  engine  which  is  not  a 
Dane  is  a  small  switching  engine  recently 
built  by  tbe  Baldwin  Locomotive  Works, 
and  belongs  to  the  South  Fyen  Railway 
Company,  in  whose  employ  I  am. 

The  engine  of  wliich  I  send  you  this 
picture  may  be  called  a  typical  Danish  en- 
gine, and,  as  you  see,  it  does  not  look 
American  at  all,  except,  perhaps,  the  ar- 
rangement of  wheels;  but  the  wide  smoke- 
box,  the  side  buffers  and  the  outside  valve 
gear  with  tbe  straight  link  give  it  a  distinct 
■German  look.  Nevertheless,  it  is  a  smart 
little  engine,  and  does  the  service  re- 
quired ;  but  it  has  rather  too  much  cylin- 
der for  the  size  of  boiler.  I  will  give  you 
here  its  leading  dimensions : 

Diameter  of  driving  wheels — 60  inches. 

Wheel-base  (total)  of  engine  alone — 19 
feet  9  inches. 

Diameter  of  cylinders — 15  inches. 

Stroke — 22  inches. 

Boiler  pressure — 150  pounds. 

Number  of  flues — 114. 

Diameter  of  flues — ij^  inches. 

Heating  surface  of  flues — 523  square  feet 

Heating  surface  of  firebox — 74  .square 
feet. 

Heating  surface,  total — 597  square  feet. 

Grate  surface — 13.5  square  feet. 

Weight  on  drivers — 39.000  pounds. 

Weight  on  truck — 23.800  pounds. 

Weight  on  engine — 62,800  pounds. 

The  tank  will  hold  11.900  pounds  Df 
water  and  2  tons  of  coal.  The  engine  and 
tender  weigh  together  45  tons.  The  valves 
are  not  balanced.  J.  C.  Milling. 

Svendborg,  Denmark. 


Filling  Boiler  From  Distant  Water 
Supply. 

"Engine  'L'  is  derailed  out  in  the  yard; 
has  no  water  in  her  tank  and  a  very 
scanty  supply  in  her  boiler.  Presently  it 
will  be  necessary  to  dump  her  fire.  It 
will  take  five  hundred  feet  of  hose  to  get 
water  from  the  nearest  hydrant.  Im- 
mediately notify  the  city  fire  department 
to  come  with  their  hose  cart,  etc."  This  is 
the  character  of  a  report  that  greeted  the 
engine  bouse  authorities  one  bitterly  cold 
night  during  tbe  month  of  February  when 
the  thermometer  was  registering  twenty 
odd  degrees  below  zero,  and  to  intensify 
the  bitterness  of  the  night  a  strong  gale 
of  wind  was  blowing  briskly. 

This  is  a  hazardous  predicament  of 
affairs    on    a    cold    night    and    needs    im- 


made  engine  "L"  safe,  but  also  rendered 
her  an  efficient  factor  in  rctracking  her- 
self. 

On  a  former  occasion  in  dealing  with 
an  engine  that  got  blocked  in  the  yard 
during  a  severe  snow  storm,  both  of 
whose  tank  hose  were  allowed  to  freeze 
up  solid  and  let  the  water  get  low  in  the 
boiler,  her  tank  hose  was  disconnected 
from  the  ingress  pipe  to  the  right  in- 
jector. This  pipe  was  thawed  out  and 
the  hose  attached  as  above  described,  and 
tne  opposite  end  immersed  in  the  water 
of  her  own  tank  through  the  man-hole. 

In  the  former  case  the  engine  was 
equipped  with  a  Metropolitan  No.  10  in- 
jector, while  the  latter  engine  was 
equipped  with  a  Monitor  No.  9  injector; 
hence,   reasoning  by  induction,   it   can   be 
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mediate  and  vigorous  attention.  The 
writer  was  acquainted  of  this  accident  and 
movements  were  made  at  once  to  protect 
tbe  boiler  and  to  avoid  any  additional 
damage  to  tbe  engine. 

Forty-five  feet  of  rubber  hose  were 
placed  on  an  engine,  which  will  be 
styled  "K"  for  convenience,  and  was 
hastened  to  tbe  scene  of  accident.  En- 
gine "K"  was  placed  on  adjacent  track. 
The  hose  of  engine  "L"  was  disconnected 
and  the  forty-five  feet  of  rubber  hose  at- 
tached to  tbe  ingress  pipe  of  engine  '"L's" 
injector.  The  other  end  of  the  hose  was 
immersed  in  tbe  water  in  engine  "K's" 
tank,  through  the  man-hole.  Then  en- 
gine "L's"  injector  was  started  and  her 
boiler    was    soon    filled.      This    not    only 


safely  concluded  that  any  lifting  injector 
will  perform  similar  feats.  Care,  how- 
ever, must  be  taken  to  have  the  hose  suf- 
ficiently rigid  to  prevent  it  from  collapsing 
when  the  lifting  jet  is  turned  on,  as  under 
such  circumstances  an  insufficient  amount 
of  water  will  flow  through  the  hose  to 
supply  the  injector,  and,  of  course,  your 
injector  will  work  very  imperfectly. 

A  few  cases  have  come  under  the 
writer's  observation  where  if  such  means 
were  at  hand  at  wrecks  on  the  road,  en- 
gines could  be  supplied  with  water,  and 
thus  avoid  a  great  deal  of  unnecessary 
and  disagreeable  labor.  The  engines 
could  also  be  utilized  in  rendering  invalu- 
able aid  in  getting  themselves  back  on  to 
the    rails ;   hence,    I   would  consider    no 
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■  wrecking  outfit"  complete  unless  it  had 
ai  least  fifty  feet  of  2-inch  rubhor  hose  to 
cope  with  exigencies. 

James   Francis. 
Carboiniah-.  Pa. 


Cracking  of  Steel  Tools. 

Tile  cracking  of  tools  while  being  ground 
can  hardly  be  the  fault  of  the  machine. 
There  should  be  some  data  in  connection 
with  the  complaint.  There  are  two  fac- 
tors in  the  case— what  kind  of  steel  and 
what  were  the  conditions  under  which  the 
tool  dresser  did  his  part?  ^Mushet  steel 
should  not  be  ground  on  a  wet  emery 
wheel.  The  heat  imparted  by  a  grind- 
stone does  very  little,  if  any.  damage  to 
mushet  tools. 

You  may  be  mistaken  about  the  right 
grade  of  tne  emery  wheel.  For  knocking 
the  temper  out  of  tools,  couunend  me  to 
a  fine  stone.  It  calls  for  the  best  care  to 
prevent  moving  the  temper,  even  while 
using  water  on  a  fine  emery  wheel.  Yes, 
I  use  them  every  day. 

In  quoting  rolled  surfaces  and  know- 
ing that  valve  rods  are  about  as  cranky  a 
job  as  a  man  can  put  in  the  lathe.  I  would 
ask  what  support,  if  any,  is  used  to  resist 
the  thrust  of  the  rolling  tool,  also  how 
wide  on  the  face  is  the   roller? 

W.  DE  Sanno. 

/  'idle jo,  Cal. 


The  Air  Pump  and  Hollow  Shafts. 

If  I  interpret  .Mr.  \)q  Sanno's  letter  in 
t-ebruary  Loco.motive  Engineering  cor- 
rectly, he  would  have  his  readers  believe 
that  an  air  pump  does  not  pump  air.  and 
that  a  hollow  shaft  is  not  as  strong  as  a 
solid  one,  all  of  .which  refers  to  marine 
work.  Now.  I  am  inclined  to  tliink  he  1^ 
mistaken  in  these  respects. 

In  the  manufacture  of  ice.  air  is  one  of 
the  hardest  things  in  the  water  to  get  rid 
of :  the  process  now  being  to  convert  the 
water  into  steam,  condense  it,  reboil  it. 
then  filter,  and  then  take  every  precaution 
that  it  shall  not  have  an  opportunity  to 
mix  with  the  air  till  frozen.  Of  course. 
air  is  not  visi))le  in  the  water:  but  if  it  is 
frozen  with  the  air  in  it,  white  ice  is  the 
result. 

Numerous  illustrations  could  be  given, 
and  especially  so  since  the  advent  of  the 
air  brake,  showing  that  air  and  water  are 
naturally  mixed  to  a  greater  or  less  ex- 
tent. 

Sea  water,  at  atmospheric  pressure  and 
60  degrees  temperature,  contains  5  per 
cent,  of  air,  and  when  it  gets  into  the  con- 
denser it  will  expand,  say,  fifteen  times ; 
hence  5  X  15  =  75  per  cent.,  which  shows 
that  three-fourths  of  the  capacity  of  the 
air  pump  will  be  required  to  keep  the  air 
pumped  out  of  the  condenser.  The  more 
waste,  leaks  and  perfect  the  vacuum,  the 
larger  the  air  pump  required. 

Webster  defines  air  pump  as  being  "used 
to  exhaust  from  a  condenser  the  condensed 


steam,  the  water  used  for  condensing,  and 
the  air  that  has  come  out  of  this  water 
when  warmed  by  the  condensation  of 
steam."  .\  "dry"  air  pump  is  used  in 
some  kind  of  conden.-ers  for  stationary 
engines.  It  seems  to  me  that  the  men  your 
correspondent  mentions  wdio  "think  that 
an  air  pump  does  f>uinl>  air'  are  in  the 
right. 

In  regard  to  the  slrength  of  engine 
shafts,  the  reader  is  referred  to  "The 
Evolution  of  the  Modern  Engine  Shaft," 
by  H.  1".  J.  Porter.  M.  E..  in  /'oic.-r, 
.August.  1898.  This  article  treats  the  sub- 
ject fully,  and  shows  that  a  hollow-forged 
oil  tempered  steel  shaft  is  seven  times 
stronger  than  a  solid  wrought-iron  shaft 
of  same  weight  and  length.  In  other  in- 
stances the  strength  of  the  shaft  was  less- 
ened by  boring  a  hole  in  it ;  but  a  steel 
shaft  that  is  bored  and  afterwards  oil  tem- 
pered is  one-fourth  stronger  than  it  was 
when  solid.  I  am  satisfied  that  shafts  are 
made  hollow  to  increase  their  strength, 
and  I  seriously  question  if  they  have  any 
other  advantage.  J.  H.  Dunbar. 

Youngstou'ii,  O. 


Smoke  Prevention  on  the  Pacific 
Coast. 

Reading  the  article  on  burning  soft  coal 
in  December  Locomotive  Engineering,  I 
was  surprised  that  the  management  of  the 
Burlington.  Cedar  Rapids  &  Northern 
were  just  learning  at  this  late  date  that 
continuous  firing,  or,  as  they  say,  one- 
scoop  firing,  was  the  proper  way  to  fire 
soft  coal ;  also  that  Mr.  Newsam,  "a  mine 
owner."  could  get  on  to  an  engine  and  in- 
struct the  fireman  to  maice  the  great  sav- 
ing claimed  in  coal  and  smoke. 

They  certainly  do  not  class  with  the  fire- 
man on  the  Pacific  system  of  the  Southern 
Pacific  Company's  road.  Here  that  style 
of  firing  has  been  in  everyday  use  for 
years. 

In  fact,  we  have  passed  the  one  scoop, 
and  are  now  using  a  half  scoop  hold- 
ing 8  pounds  (most  of  the  men  only 
fill  it  half  full).  To  assist  this  very  style 
of  firmg,  the  company  have  placed  a  6-inch 
baffler  door  on  their  engines.  The  door 
can  be  opened  and  closed  or  left  open  all 
the  time  while  working  steam.  K  fireman 
on  this  road  never  sits  down  when  engine 
is  working  steam,  but  keeps  the  scoop  go- 
ing in  a  slow  way  most  of  the  time,  plac- 
ing the  coal  just  where  it  is  wanted,  and 
doing  the  placing  with  the  scoop.  Here 
engineers  and  firemen  divide  the  honors  of 
their  results,  also  the  blame:  therefore  en- 
gineers are  as  saving  of  the  fire  as  the 
firemen. 

We  have  liecn  looking  East  for  improve- 
ment :  but  in  this  line  I  am  afraid  they 
might  look  this  way.  Perhaps  it  is  be- 
cause they  have  been  paying  one  dollar 
per  ton  for  coal  to  our  seven  that  keeps 
them  so  far  behind  the  times  in  that  line. 
If  the  firemen  nn  this  system  do  not  fire 


in  this  way.  it  is  not  ignorance  that  makes 
them  do  otherwise,  for  they  all  know  Low. 
C.  R.  Petrie. 

Los  Anjieles.  Cat. 

(We  are  gratified  to  learn  about  the  fine 
firing  they  do  on  the  Pacific  Coast-  but  it 
is  passing  strange  that  officials  belimging 
to  the  Southern  Pacific  went  all  the  way 
to  Cedar  Rapids  to  study  the  system  of  fir- 
ing described  in  our  December  number. — 
Ed.] 


Discouragements. 

Many  a  school  boy  has  thrciwn  up  his 
books  and  lost  the  chance  of  an  e<lucation 
for  lack  of  encouragement.  Many  an  en- 
gineer and  firemen  have  "thrown  up  the 
sponge"  after  trying  to  be  well  up  on  the 
various  performance  sheets  when  they 
found  their  efforts  unappreciated,  appar- 
ently, and  their  good  intentions  meeting 
with  little  o;-  no  encouragement.  Any 
man  with  pride  likes  to  see  his  labors 
noticed  by  his  employer,  and  this  same 
lack  of  even  passing  notice  puts  a  damper 
on  many  a  high-strvmg  man's  ambition, 
and  causes  him  to  become  careless,  in- 
dififerent,  and  perhaps  stupid. 

An  engineer  who  takes  pride   in   keep- 
ing up  his  engine,  in  seeing  that  wedges 
are    snug,    rod    brasses    solid,    pump    and 
brake  apparatus  O  K.  nuts  tightly  packed, 
headlight  clean,  etc..  will  get  "hot  in  the 
collar"   when  he  proceeds  to  roundhouse 
and  finds  the  valves  he  reported  "squared" 
still  occupying  their  usual  position  (which 
means  an  extra  notch  all  over  the  division 
and   at   least   an   e.xtra   ton   of  coal),   the 
driving    brake    cylinder    packing    holding 
l^rake  on  just  while  train  pipe  pressure  is 
being  reduced,  and  the  tender  brake  with 
a  travel  that  would  make  "Dusty  Roads" 
tired.     The  lame  engine  means  more  coal 
and  the  poor  brakes  more  oil.  for  instead 
of  making  all   stops  with  the  brakes  Jim 
will    have    to    "choke    her."    which    same 
means  more  valve  .oil.     .\s   he  climbs  in 
the  cab  he  discovers  both  gage  cocks  still 
weeping  noisily  and  the  top  one  stopped 
up.     although     these     things     have     been 
several     times    reported ;    and    the    boiler 
head  that  his   "side  kicker"   had   spent  a 
whole  day  in  polishing,  looks  like  a  cer- 
tain   "eagle    eye's"    white    shirt    after    it 
had  been  worn  three  weeks  and  incident- 
ally used  as  a  spittoon.     Just  as  the  blue 
smoke  quits  rolling  through  cab  ventilator 
and  our  disgusted  engineer  gets  down  tc^ 
oil    around,    the    fire-boy    shows    up    and 
again  the  ventilator  emits  blue  smoke,  as 
he  sees  his  nice  boiler  head  covered  with 
spatterings  from  gage  cocks  and  covered 
M'ith    smoke   and    ashes.      The    front   end 
and     stack   that     were    so     smooth     with 
graphite  that  a  "fly  would  slip  and  break 
his  neck"  are  now  decorated  with  a  coat 
of  unmentionable   material,   and  two  dis- 
gusted and  discouraged  men  start  out  on- 
local  freight  to  make  a  coal  record  ?    "Oh, 
no!"    Bill  says,  "That's  the  last  time  I'lf 
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cK'.-ni  Ikt  up."  ami  J  mi  ^ays,  "Yes,  to  li— I 
with  her." 

They  couple  the  ■■.XSS"  on  to  their  train, 
comhictor  hands  Jim  tlie  orders  and  shows 
him  a  fistful  of  messages  to  pick  up  and 
-ct  out  ears  at  all  spurs  and  sidings 
(which  means  three  or  four  hours'  switch- 
ing with  no  credit  for  coal.  hraUcs  no 
good  and  she  handles  hard),  and  Jim's 
"hot  collar"  hegins  to  smoke,  hut  he  pulls 
the  slack  out  gently,  and  the  three- 
cornered  music  hegins.  They  only  have 
a  light  train  to  start  with,  and  if  she 
was  square  could  make  fine  time  working 
in  first  notch,  hut  she  only  h.as  three  ex- 
hausts cutting  off  at  six  inches,  so  Jim 
drops  her  a  notch,  and  with  a  liheral  dose 
of  throttle  they  hop  along  at  a  twenty- 
mile  gait  when  she  should  make  twenty- 
five  cut  hack  in  first  notch.  Our  genial 
brakenian  becomes  uneasy  as  he  observes 
Hill's  spinal  column  with  a  continuous 
bow  in  it,  which  says  plainly  "coal  up  on 
the  road,  '  and  remarks  that  "the  '888' 
aiiit  as  good  as  she  was  awhile  back."  and 
tells  Jim  how  "Skinny  Walker  used  to 
make  her  climb  a  telegraph  pole."  by 
way  of  encouragement.  Jim  replies  with 
a  sad  smile,  as  he  wonders  how  far  Skinny 
would  get  her  up  Beaver  Hill  now.  let 
alone  a  telegraph  pole.  Their  grief  con- 
tinues until  end  of  month,  when  perform- 
ance sheet  is  made  up  and  our  heroes 
find  themselves  just  above  "Daddy  Pound 
'em  Hard,"  and  second  to  the  bottom  of 
list. 

This  is  no  extreme  case,  hut  we  ha\e 
known  and  met  in  our  travels  with  many 
such  instances.  Had  these  men  had  any 
encouragement  from  any  one  in  authority 
over  them  they  could  have  made  at  least 
a  fair  showing,  even  with  the  valves  of 
the  "888"  "sawing  off  steam  in  chunks." 
We  confess  to  liking  encouragement  our- 
selves, and  during  our  few  years  in  rail- 
road service  have  seen  many  a  first-class 
man  give  up  trying  to  be  smooth  with 
either  engine,  brake  valve  or  scoop  be- 
cause no  one  seemed  to  care  wdiether 
he  was  doing  good  work  or  poor,  or  gave 
fliem  the  slight  recognition  that  would 
have  caused  them  to  make  a  different 
showing.  The  T.  E.'s  have  a  big  field 
ahead  of  them,  and  a  pleasant  smile  or  a 
"you  did  well  with  the  '888'  last  month" 
will  have  in  most  cases  a  better  effect  than 
poking  up  with  a  sharp  stick  in  shape  of 
a  letter.  "Kind  words  are  more  than 
coronets  and  simple  faith  than  Norman 
blood."  L.   D.   Sh.\ffner, 

Hofc,  Idnlui. 
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relief  valves  can  let  in.  When  piston  gets 
near  the  end  cjf  the  stroke  and  the  exhaust 
cavity  opens,  atmos|)heric  pressure  goes 
in  to  relieve  the  vacuum  that  tlie  piston 
has  made,  making  the  concussion  that 
sounds  like  an   exliausl. 

T110.S.    Kkece. 
ll'iiniif'i-fi.   Mini. 


Cause  of  Exhaust  Sound  When  Engine 
is  Drifting. 

The  answer  to  question  of  I.  F.  Wal- 
lace, of  engine  exhausting  when  running 
shut  off  forty  or  fifty  miles  an  hour  is. 
that  when  reverse  lever  is  dropped  down, 
giving  valves  full  travel,  the  pistons  be- 
come suction  valves  sticking  more  air  out 
of  the  steam  chest  and  dry  pipe  than  the 


Top  Wear  of  Cylinders. 

If  we  have  two  surfaces  in  contact  and 
one  slides  over  the  other,  both  surfaces 
will  be  worn  some.  If  they  are  of  the 
same  material,  and  of  equal  length  and 
width,  we  may  reasonably  expect  that  a 
like  amount  will  be  worn  off  each  surface. 
If  one  surface  is  comparatively  long  and 
the  other  short,  then,  other  things  being 
equal,  the  short  surface  will  he  more  pro- 
portionately   worn    tlian    the   long   one.    as 
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etiougli  left  of  the  rings  to  pack  that  part 
of  the  cylinder  not  in  contact  with  the 
piston,  and  the  dowel  pins  a  a'  held  the 
rings  from  turning  in  the  groove.  As 
these  rings  were  not  complained  of,  they 
were  left  in  till  worn  out.  Several  other 
sets  were  put  in  with  a  like  amount  cut 
out  of  the  rings.  The  object  was  to  re- 
lieve the  bottom  of  the  cylinder  of  ring 
wear,  which  they  do,  of  course.  The 
only  objection  that  I  know  of  to  such 
rings  is  that  they  tend  to  wear  a  longi- 
tudinal shoulder  on  the  cylinder  at  the 
ends  of  the  rings. 

I  regret  that  Mr.  Symington,  who  has 
brought  this  subject  up  in  February  Loco- 
motive JiNCiNEERiNG,  did  Hot  give  more 
particulars  of  excessive  top  wear  of 
cylinders  he  speaks  of,  although  from 
reading  his  letter  one  must  conclude  that 
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regards  the  thickness  of  the  pieces  hav- 
ing their  surfaces  in  contact  (the  wear 
would  reduce  the  weight  of  each  piece  the 
same),  provided,  of  course,  that  the  sur- 
f.ace  of  each  is  of  precisely  the  same 
material  and  condition  from  start  to 
finish.  Applying  this  theory  to  cylinder 
wear,  we  may  expect  that  if  the  piston  or 
rings  are  worn  on  any  part  of  their  cir- 
cumference that  the  cylinder  will  suffer 
a  corresponding  wear,  and  ficc  versa  if 
the  cylinder  is  worn  on  the  top,  the  rings 
or  piston  on  both  are  accountable  for  it. 
If  the  piston  does  not  show  that  it  has 
been  in  contact  with,  the  top  of  the 
cylinder  then  the  rings  alone  are  "guilty." 
In  an  emergency  case,  a  few  years  ago. 
I  had  some  broken  rings  put  in  as  shown 
in  Fig.  I  of  the  enclosed  sketch,  it  being 
a  section  on  line  a  b  of  Fig.  2.    There  was 


in  the  case  he  mentions  the  piston  was 
lifted  and  held  against  the  top  of  the 
cylinder  while  running.  The  question 
arises  what  could  do  it? 

I  have  no  theory  to  advance  that  will 
take  the  place  of  the  cylinder  in  support- 
ing the  piston,  neither  do  I  see  how  any 
of  those  Mr.  Symington  has  spoken  of 
can  do  so  without  producing  serious  wear 
elsewhere.  His  first  inquiry  does  not 
appear  to  call  for  argument.  The  second 
ditto.  The  third,  however,  it  seems  to 
me,  must  be  answered  in  the  negative, 
unless  a  Laird  crosshead  is  used,  and  even 
then  the  top  wear  cannot  extend  far  from 
the  back  end  of  cylinder  and  the  engine 
run  fast.  In  Fig.  3  the  center  of  gravity 
of  a  crosshead  of  this  kind  is  assumed  to 
be  at  a  point  g,  then  as  the  crosshead 
starts     forward     from   back   end     of   the 


1 64 


LOCOMOTIVE    ENGINEERING 


April,  1899. 


stroke,  its  inertia  tends  to  revolve  the 
crosshead  and  all  that  is  rigidly  attached 
to  it,  around  the  center  of  the  crosshead 
pin,  with  a  leverage  from  point  g  to  the 
center  of  the  pin,  and  in  the  direction 
shown  by  the  arrow  marked  forward. 
This  force  will,  if  sufficient,  lift  the  piston 
from  the  bottom  of  cylinder.  At  the  for- 
ward end  of  stroke  the  inertia  of  cross- 
head  produces  an  opposite  eflfect. 

If  the  pull  or  push  on  the  main  rod  is  to 
lift  the  piston,  when  the  guides  are  in 
line  with  the  cylinder,  then  the  crosshead 
must  stand  at  an  angle  to  them,  as  in  Fig. 
4.  a  condition  that  I  do  not  suppose 
exists.  J.  H.  DuNB.\R. 

Yotingstown,  Ohio. 


horn"  of  some  of  the  counterbalance  ex- 
perts who  find  a  difference  in  the  ridinj; 
of  engines  while  working  steam  and  roll- 
ing shut  off,  for  this  increased  friction  of 
the  piston  heads  will  surely  interfere  with 
the  movement  of  the  reciprocating  weight. 

W.    J.    ToRR.\NCE. 

Evansville,  Ind. 


Uneven  Wear  of  Cylinders. 

In  an  article  published  in  your  Febru- 
ary issue  relative  to  the  cause  of  the  ex- 
cessive wear  in  the  crown  of  cylinders,  I 
consider  the  writer  has  failed  to  touch  on 
a  most  important  cause  for  this ;  and  in 
referring  to  his  reasons  it  would  appear 
to  me,  if  the  alignment  of  the  piston  and 
crosshead  was  such  as  to  cause  this 
amount  of  pressure  between  the  piston- 
head  and  crown  of  the  cylinder,  it  would 
be  impossible  to  maintain  piston  packing 
or  lubrication  on  the  guides. 

i  have  on  several  occasions  found  cyl- 
inders on  the  same  engine,  where  on  one 
side  the  bore  of  the  cylinder  had  worn 
true  with  the  line  set  from  the  counter- 
bore,  and  the  other  cylinder  would  show 
a  wear  of  one-sixteenth  or  one-eighth 
more  in  the  crown  than  on  the  bottom. 
In  the  cylinder  that  was  worn  true  [ 
found  the  original  packing  rings  that  had 
maintained  their  size  and  were  a  neat  fit 
between  the  bull-ring  and  follower,  and 
the  space  between  the  ends  would  permit 
of  the  admission  of  but  very  little  steam. 
In  the  cylinder  that  had  worn  "out  of 
true,"  I  found  broken  packing  rings,  or 
if  the  rings  were  not  broken  on  coming 
in,  the  shop  records  showed  that  broken 
ones  had  been  taken  out  on  that  side  while 
in  service.  This  I  consider  is  the  prin- 
cipal reason  for  the  uneven  wear.  One 
ring  may  break  and  the  other  may  main- 
tain a  good  packing  so  there  will  be  no 
blow,  and  it  will  be  permitted  to  run.  This 
broken  piece  soon  rattles  loose  and  does 
no  packing. 

This  broken  end  permits  excessive  pres- 
sure to  get  between  the  bull-ring  and 
packing  ring,  and  with  the  piece  broken 
off  reduces  the  area  of  the  lower  half  of 
the  packing  ring,  and  the  result  is,  the 
upper  half  having  the  larger  area  will 
produce  a  greater  pressure  against  the 
crown  of  the  cylinder.  This  friction  un- 
der the  ring  produces  increased  friction 
and  is  harder  to  move,  and  the  ring  is 
soon  worn  loose  b::tween  the  bull-ring 
and  follower,  allowing  more  steam  to  get 
under  the  ring,  constantly  increasing  the 
wear. 

This  may  put  another  "wrinkle  in  the 


Why   Cylinders   Wear  on  Top. 

I  have  heard  of  cases  like  those  cited  by 
Mr.  Symington  in  the  February  issue  of 
Locomotive  Engineering  ;  but  it  doesn't 
seem  to  me  that  he  has  hit  the  most  prob- 
able cause,  although  he  seems  to  have 
thought  of  almost  all  the  possibles. 

Foundrymen  and  machinists  know  that 
in  any  cast-iron  body  the  thinner  portions 
are  always  the  hardest,  and  as  the  upper 
part  of  the  cylinder,  with  its  steam  ports 
and  valve  face,  is  a  much  larger  body  of 
metal  than  the  rest  of  the  cylinder,  it 
seems  certain  that  it  must  be  softer.  The 
rings  exert  an  approximately  even  pres- 
sure all  round  the  cylinder,  and  it  is  nat- 
ural that  the  top  should  wear  faster  than 
the  rest,  other  things  being  equal. 

As  castings  are  very  often  freaky,  and 
have  hard  and  soft  places,  it  is  not  safe 
to  predict  that  wear  will  always  come  in 
the  same  place;  but  it  seems  reasonable  to 
suppose  that  where  the  wear  is  excessive 
on  the  top,  it  is  due  to  softness  of  metal, 
rather  than  to  possible  effects  of  cross- 
head  or  other  parts.     Next ! 

I.  B.  Rich. 

Honcybrook,  Pa. 


Wear  of  Crank  Pins. 

As  the  keying-up  question  has  appar- 
ently resolved  itself  into  a  case  of  "You 
do  it  your  way,  and  I'll  stick  to  mine,"  it 
may  be  well  to  call  attention  to  one  point 
which  is  generally  overlooked. 

Some  men  say  that  the  pin  wears  on 
the  side  toward  the  cylinder  when  it  is 
on  the  lower  quarter,  because  the  pressure 
is  on  the  piston,  and  it  is  moving  at  its 
fastest.  On  the  center  it  is  a  direct  pres- 
sure and  no  motion. 

Others   say   the   wear   must   be   on   the 
side  of  pin  (outside)   toward  cylinder,  on^ 
account  of  pressure  there;  but  are  apt  to 
admit    the    lack    of    movement    to    cause 
wear. 

Now,  when  we  stop  to  think  of  it,  is 
there  any  difference  in  the  movement  of 
iht  crank  pin  during  its  revolution?  The 
piston  gets  tired  and  starts  going  the  other 
way,  but  the  crank  pin  keeps  on  turning 
just  the  same.  Now  as  the  pressure  is 
heaviest  at  the  end  of  stroke  and  the 
crank  pin  is  also  revolving  just  as  fast  as 
any  other  point,  why  should  not  the  wear 
be  in  this  vicinity?  It  seems  as  though  it 
would  take  more  than  thirty-five  years' 
experience  to  key  up  a  rod  which  was 
worn  half  an  inch  out  of  round,  with  the 
engine  on  the  center,  so  as  to  run  as  it 
should.  And  if  it  be  just  as  well  to  ad- 
just any  engine  cold,  most  engineers  are 
wrong  in  their  conclusions. 

I.   B.   Rich. 

Honcybrook,  Pa. 


What  Causes  Flat  Spots  on  Tires? 

Messrs.  Ackerman  &  Wardell's  tests  for 
imperceptible  slip  of  driving  wheels  seem 
to  be  very  complete.  But  how  can  we  ac- 
count for  flat  places  in  tires  that  invari- 
ably occur  at  the  same  places.  You  will 
observe  that  in  about  nine  out  of  ten  en- 
gines with  tires  that  have  been  on  any 
length  of  time,  there  is  a  flat  place  just 
about  one  spoke  from  crank,  and  ahead  of 
it,  in  forward  motion,  it  is  usually  about 
7  or  8  inches  long. 

An  idea  struck  me  that  this  was  prob- 
ably caused  by  the  so  much  talked  of  im- 
perceptible slip. 

Now  take  an  engine  traveling  at  a  high 
rate  of  speed,  say  forty-five  or  fifty  miles 
per  hour.  As  left  main  pin  approaches 
forward  center  main  rod,  piston  and  cross- 
head  come  to  a  rest,  while  the  counter- 
balance is  still  traveling  at  the  same  rate 
of  speed,  and  with  help  of  engine  on  right 
side  is  doing  its  best  to  slip  the  wheels. 
Now,  admitting  that  wheels  do  slip  on 
bottom  quarter,  why  not  on  top  quarter 
also,  and  consequently  make  a  fiat  spot 
opposite  from  one  near  crank,  which  is 
not  the  case? 

As  one  wheel  can't  slip  without  its  mate 
slipping  with  it,  it  follows  l.iat  there  ought 
to  be  four  flat  places  on  each  wheel,  which 
also  is  not  the  case.         O.  J.   Be.webs. 

IVaycross,  Ga. 


Lighting  Headlights. 

I  saw  in  the  December  issue  of  Locomo- 
tive Engineering  a  letter  on  the  ills  of 
lighting  a  headlight  on  a  windy  night.  I 
have  found  the  trouble  easy  to  overcome, 
by  the  following  practice:  Take  a  piece  of 
pliable  copper  wire  of  small  size,  about  15 
inches  long,  turn  an  eye  on  it  about  as 
large  as  a  half-dollar  to  take  hold  of,  and 
at  the  other  end  turn  a  piece  -}4  inch  long, 
at  right  angle  to  it.  Now  take  a  string  of 
waste  and  wind  tightly  around  the  bend 
of  the  angle  until  it  is  about  as  large  as  a 
good  sized  pea,  then  bend  the  short  piece 
back  upon  the  other  wire,  so  it  will  not 
catch  on  anything.  If  it  is  very  windy,  it 
is  better  to  take  the  reflector  out  and  clean 
the  crust  off  the  wick  and  put  it  back  again 
before  trying  to  light  it.  When  r-ady  to 
light,  dip  the  little  ball  of  waste  in  kero- 
sene (but  do  not  let  it  drip)  ;  take  your 
torch  and  set  it  back  in  headlight  house; 
light  the  waste  on  lighter  and  run  it  dow>i 
the  chimney  on  the  wick;  set  the  head- 
light burner  and  take  your  torcn  and  go 
in,  for  your  work  is  done. 

Another  thing  I  have  found  usefu  in 
oiling  an  engine  on  windy  nights,  when 
your  torch  is  liable  to  go  out  often,  is  to 
light  three  or  four  pieces  of  old  oily  waste 
(which  is  a  good  thing  to  have  on  hand) 
and  throw  some  under  the  engine,  and 
some   alongside   of   her,    so   you    can    re- 
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light  your   torch    from   thcin,   while    thcv 
will  give  you  some  extra  light. 

Fi(ANi<  B.  Frost. 
Washington,  N.  J. 


The  Phoenix  numher  of  Locomotive 
Engineering  is  at  hand,  and  it  is  a  dandy. 
If  you  can  do  so  well  after  the  fire,  I 
don't  know  what  kind  of  a  showing  the 
1899  numher  would  have  hccn  had  there 
been  no  fire. 

Lighting  headlights  in  a  gale  is  a  prob- 
lem the  writer  has  wrestled  with  quite 
often ;  trying  to  get  under  the  Ice  of  a 
scoop,  soak,  or  any  old  thing,  at  the  same 
time  saying  things  not  found  in  the  book 
of  rules.  The  one  great  trouble  is  that 
the  door  of  the  case  is  hinged  on  the 
wrong  side.  If  hinged  on  the  front  corner 
the  door  could  be  opened  wide  enough  to 
pull  the  lamp  out  sufficient  to  insert  the 
left  arm  while  holding  up  the  chimney 
with  the  left  hand.     Some  old  headliglit 


on  the  return  stroke  when  piston  is  travel- 
ing toward  end  of  cylinder,  which  is  open 
to  the  exhaust,  air  will  rush  down  exhaust 
nozzle  to  supply  it. 

I  think  a  mistake  is  made  when  running 
down  long  grades  by  using  light  throttle 
to  lubricate  valves,  if  by  so  doing  it  is 
necessary  to  replenish  fire  to  keep  up 
steam.  When  fresh  fire  is  put  in,  consid- 
erable smoke  is  made,  which  cannot  be 
avoided,  and  unless  sufficient  steam  is  used 
so  the  exhaust  can  be  plainly  heard,  the 
vacuum  in  cylinders  will  not  be  supplied; 
consequently  considerable  smoke  will  go 
to  them  through  exhaust  nozzle.  When 
light  throttle  is  used  drifting  down  grade 
ten  or  twelve  miles,  it  is  necessary  to  use 
five  to  ten  scoops  of  coal,  and  some  of  the 
smoke  finds  its  way  to  the  cylinders, 
counteracting  the  benefits  of  using  steam ; 
besides  the  amount  of  coal  used  is  quite 
an  item — far  more  expensive  than  using  -i 
little  more  oil,  should  it  be  necessary.  I 
think  better  results  would  be  obtained  b/ 


and  I -inch  lap  on  the  low  pressure  valve. 
The  low-pressure  valve  has  J4-inch  inside 
lap.    The  valves  are  set  %  inch  blind. 

Cast  steel  is  used  for  the  driving  wheel 
centers  and  the  main  driving  boxes  are 
of  the  same  material,  while  the  others  are 
of  steeled  cast  iron.  The  main  driving 
journals  are  9  x  10,  and  the  other  Syi  x  10 
inches. 

The  boiler,  as  will  be  seen,  is  of  the 
extended  wagon  top  type,  72  inches 
diameter  at  the  front  ring.  The  boiler  is 
designed  to  carry  working  pressure  of 
225  pounds  to  the  square  inch.  It  is  built 
of  carbon  steel  and  provides  a  total  heat- 
ing surface  of  2.923.4  square  feet,  of  which 
202.9  ai'e  in  the  firebox.  The  grate  area 
is  35   square  feet. 

The  engine  is  equipped  with  Jerome 
packing,  Ashton  safety  valve,  Mcintosh 
blow-oflf  cock,  Detroit  lubricators,  Ameri- 
can outside  equalized  brake,  Westing- 
house  automatic  brake  and  9!/i-inch  pump, 
magnesia  sectional  lagging  on  boilers  and 
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cases  were  hinged  on  both  front  and  back 
corners.  fV.  de  Sanno. 

Vallejo,  Cal. 


Exhaust  Noise  When  Throttle  is 
Closed. 

I  have  noticed  the  exhaust  of  engines 
when  running  with  throttle  closed,  with 
both  the  American  and  Richardson  type 
of  valves.  The  cause  that  I  attribute  to 
relief  valves,  as  I  have  noticed  that  en- 
gines not  equipped  with  them  do  not 
make  this  exhaust. 

When  engine  is  drifting  with  steam 
shut  off,  the  piston  is  traveling  away  from 
end  of  cylinder  with  steam  port  open  to 
steam  chest,  forming  a  partial  vacuum, 
and  air  will  rush  in  through  relief  valve 
and  steam  chest  to  cylinder  to  supply  it. 
On  return  stroke  the  piston  compresses 
this  air  and  forces  out  through  exhaust 
port  to  atmosphere,  making  a  very  distinct 
sound.  Engines  equipped  with  the  plain 
or  balanced  valves  without  relief  valves 
will  not  do  this,  as  when  throttle  is  closed. 
The  va'-uum  formed  in  the  cylinders  can- 
not be  supplied  through  steam  chests,  and 


shutting  engine  off  at  top  of  grade  with 
fire  burned  down,  than  there  would  be  by 
using    steam    and    putting    in    fresh     fire, 
which  will  make  considerable  smoke. 
W.  L.   Works. 
Fuel  Instructor,  C,  St.  P.,  M.  &  O. 


Northern    Pacific    Consolidation    Com  = 
pounds. 

The  consolidation  freight  engine  here 
shown  represents  one  of  an  order  of  four- 
teen, known  as  Class  Y  engines,  built  by 
the  Schenectady  Locomotive  Works  for 
mountain  service  on  the  Northern  Pacific. 

The  weight  of  the  engine  in  working 
order  is  189.200  pounds,  of  which  i6g.ooo 
pounds  are  on  the  driving  wheels.  The 
total  wheel  base  is  23  feet  3  inches,  and 
the  rigid  wheel  base  14  feet  8  inches.  The 
cylinders  are  high  pressure  23  inches,  low 
pressure  34  inches  diameter  and  34-inch 
stroke.  The  steam  ports  of  high  pressure 
side  are  18  inches  by  i^  inches;  low  pres- 
sure 23  by  zYs  inches. 

Allen  American  valves  are  used,  which 
have  6-inch  travel  in  full  gear,  and  have 
I'^^-inch  inside  lap  on  the  high  pressure. 


cylinders,  Golmar  bell-ringer.  Ashcroft 
steam  gages ;  one  Hancock  inspirator  and 
one  Ohio  injector  provide  the  means  of 
water  supply. 


Curious  Action  of  a  Dry  Pipe. 

The  Illinois  Central  Company  took  out 
of  Engine  316.  carrying  165  pounds  of 
steam,  a  dry  pipe  6J/2  inches  inside  diam- 
eter, made  of  wrought  iron  3-16  inch 
thick,  which  had  been  flattened  while  in 
service  by  the  steam  pressure,  so  the 
opening  was  closed  nearly  the  whole 
length  as  completely  as  if  done  under  a 
steam  hammer.  Very  likely  a  dent  in 
the  pipe  or  a  flattened  spot  gave  the 
steam  pressure  a  chance  to  collapse  it. 
When  it  once  started,  it  flattened  the 
whole  length  from  one  collar  at  the  joints 
to  the  other. 


It's  a  good  deal  easier  to  lose  a  minute 
at  a  station  than  to  pick  it  up  on  the  road. 
If  you  can  impress  this  on  the  conductor. 
it  will  be  easier  on  you  and  on  the  coal 

pile. 
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Doc  Sees  Things  Differently. 

BY    C.    B.    CONGER. 

I  paid  my  friend  Uoc  a  visit  at  his  home 
a  couple  of  weeks  ago  for  the  first  time 
in  manj'  years.  Vou  can  well  believe  that 
the  air  was  thick  with  stories  of  old  days 
\\  hen  we  were  boys  together ;  with  con- 
siderable railroad  talk  along  after  supper. 
Ii  is  curious  how  two  railroad  men  get 
around  to  that  subject  in  a  little  wliilc 
ailer  they  meet,  and  keep  it  up  until  they 
have   to   part. 

This  was  the  first  time  that  I  had  met 
Mrs.  Doc  since  we  were  boys  and  girls 
together  in  the  same  school  district.  She 
is  a  bright,  intelligent,  go-ahead,  business 
woman — you  can  see  very  plainly  where 
Doc  gets  a  great  many  of  his  ideas  wliicli 
help  him  out,  and  that  makes  me  remark, 
that  lots  of  engineers  are  good  or  bad 
according  to  the  influence  their  wives 
have  over  them.  If  they  have  a  pleasant 
home  they  are  very  apt  to  be  steady,  and 
industrious  reliable  men  when  out  on  the 
road. 

Doc  says  their  road  is  managed  liy  a  lot 
01  very  respectable  old  gentlemen  who 
used  to  think  that  "well  enough  should 
be  let  alone,"  but  now  that  they  have  got 
started  on  some  of  the  modern  ideas,  they 
arc  hotter  after  them  than  a  lot  of  young 
officials  possibly  could  be.  They  got 
struck  with  this  "two-shovel"  method  of 
firing,  which  is  contagious  out  our  way, 
and  are  working  it  for  all  it  is  worth  and 
a  little  more.  They  have  found  that  it 
i<  an  immense  improvement  over  the  hit 
and  miss  method  of  loading  the  firebox 
with  all  kinds  of  coal  without  regard  to 
whether  the  engine  is  burning  it  properly 
or  not,  yet  at  the  same  time  they  found 
out  that  a  good  many  other  things  were 
required  in  order  to  tnake  it  a  success. 
In  the  first  place,  it  was  discovered  th.it 
in  order  to  cut  down  the  coal  bill  and  at 
the  same  time  have  the  engines  steam 
freely,  they  must  have  the  coal  prepared 
ready  for  use  by  the  fireman  before  it 
was  put  on  the  tender.  Of  course,  with 
the  soft  coal  we  get  in  Indiana  and  Illinois 
this  was  not  much  of  a  job,  but  when  they 
were  trying  some  Ohio  and  West  Virgin.ia 
coal  on  a  test  it  became  necessary  to 
break  every  bit  of  it.  Then  again  they 
had  to  see  that  the  flues  were  cleaned  out 
regularly,  that  all  the  old  grates  which 
had  a  point  burned  off  the  fingers  and  a 
portion  of  the  air  space  stopped  up  with 
clinker  would  have  to  be  changed  and 
new  ones  that  fitted  the  next  grate  prop- 
erly put  in.  Then  the  dampers  came  in 
for  a  general  overhauling,  and  after  all  of 
this  was  done,  some  of  them  found  out 
that  the  deflector  plates  and  the  netting 
in  the  front  end  cut  quite  a  figure  in  the 
consumption  of  coal.  So  you  see  that  in 
the  midst  of  all  our  troubles  in  getting 
this  new  method  of  firing  under  way,  we 
really  got  a  great  many  advantages  in 
other  ways.  1  think  in  the  long  run  this 
fad  is  a  help  to  engineers  and  firemen. 
When  they  first   started  this  they  tried 


to  work  it  by  circulars  from  tne  offices, 
giving  directions  as  to  what  they  wanted 
done,  but  it  soon  showed  up  very  plainly 
that  these  directions  must  be  followed 
out  by  everybody,  and  not  by  a  few  of  the 
men  who  would  have  fired  that  way  any- 
how without  any  directions  or  orders 
from  headquarters,  so  they  appointed  a 
traveling  fireman.  Maybe  you  don't  know 
what  a  traveling  fireman  has  to  do :  but 
the  one  on  our  road  has  got  the  busiest 
job  he  ever  ran  across  in  his  life.  You 
have  heard  me  speak  of  him  before,  as  a 
man  who  understood  the  business  of  firing 
.soft  coal  in  the  boiler  of  a  locomotive, 
right  down  to  the  "queen's  taste."  It  is 
young  Brown,  wlin.  as  you  know,  is 
married  to  the  nicest  girl  in  the  whole 
Troy  family.  Maybe  this  has  something 
to  do  with  my  bragging  him  up  as  a  good 
man.  He  h^s  been  running  a  couple  of 
years  and  has  an  elegant  record  for 
economy,  and  he  gets  along  so  nicely  with 
everybody  that  I  do  not  wonder  that  he 
was  appointed  to  this  position.  But  I'll 
bet  he  wishes  he  was  back  running  his 
engine  again  lots  of  times  when  he  is  out 
on  the  road,  with  some  old  pelter  of  an 
engine,  and  a  crew  that  is  tired  out  fro  11 
being  loo  many  hours  on  the  road. 

Brown  came  in  during  the  evening  and 
said,  that  while  we  thought  that  every- 
thing about  our  engines  was  in  good  shape 
and  up-to-date,  most  of  them  steaming 
good  and  not  hard  on  coal,  yet  when  busi- 
ness picked  up  and  became  so  heavy  in 
the  last  year,  we  began  to  find  out  that 
they  were  not  good  enough  steamers  to 
handle  the  trains  as  the  transportation 
department  insisted  they   should. 

Of  course  the  first  solution  of  the 
problem  was  to  get  engines  with  larger 
boilers,  having  more  heating  surface,  but 
the  company  would  not  do  that,  so  the 
engines  were  changed  around  to  get  the 
good  steamers  on  the  heavy  fast  trains. 
In  some  cases  this  did  not  work,  for  when 
we  put  the  engines  which  had  been  good 
steamers  on  freight  on  the  fast  trains  they 
did  not  hold  up.  This  led  to  a  great 
many  experiments  with  the  engines  in 
service  to  determine  whether  it  was  pos- 
sible to  get  any  more  work  out  of  them 
than  we  had  been  doing.  Our  traveling 
engineer,  Ike,  is  quite  an  expert  in  this 
business,  but  when  the  officers  began  to 
appreciate  that  things  could  be  improved 
upon  in  regard  to  the  amount  of  coal 
used,  and  the  smoke  nuisance  came  up 
right  on  top  of  all  of  it,  they  started  me 
to  work  to  help  him  out  by  taking  care  of 
tlie  matter  of  handling  coal  after  it  came 
on  the  tenders.  Just  about  this  time  we 
adopted  the  "Ton  Mile"  base  to  reckon 
the  work  done  by  the  engines,  and  that 
showed  the  officers  a  great  many  things 
about  coal.  Some  of  the  engines  which 
had  stood  at  the  top  of  the  list  for  coal 
economy  soon  showed  that  they  were 
doing  very  poor  work,  because  they  did 
so  little  of  it ;  while  other  engines  which 
had  apparently  burned  a  whole  lot  of  coal 


per  engine  mile  proved  that  they  were 
hauling  a  whole  lot  of  cars,  and  big  ones 
at  that,  for  every  ton  of  coal  burned. 
While  we  were  talking  about  the  "Ton 
Mile"  base  for  reckoning  the  work  done 
by  engines,  we  did  not  forget  that  the 
rate  of  speed  at  which  a  train  is  drawn 
cuts  quite  a  figure  in  the  amount  of  coal 
used  to  draw  it,  but  it  made  so  much 
more  work  to  determine  exactly  how 
nuich  of  a  figure  speed  cuts  that  they  have 
dropped  it  for  the  time  being. 

We  had  one  or  two  enginas  that  burned 
a  very  nice  fire  and  used  considerable  coal, 
but  did  not  seem  to  steam  good.  These 
engines  were  using  a  full  tank  of  water  011 
the  run  between  water  plugs  that  the  other 
engines  only  needed  two-thirds  of  a  tank 
to  make  the  distance  on,  and  that  showed 
to  the  officers  that  the  engine  using  sj 
much  water  could  be  bettered  by  changing 
the  distribution  of  her  steam  in  the  cylin- 
ders. Oh,  I  tell  you,  Mr.  Conger,  this 
waked  up  a  whole  lot  of  big  jobs  for  the 
traveling  engineer  and  traveling  fireman, 
as  well  as  for  everybody  else.  I  will  not 
have  time  enough  to-night  to  tell  you  all 
about  it. 

I  asked  Brown  what  the  traveling  en- 
gineer, Ike,  was  driving  at,  and  Doc  did 
not  wait  for  Brown  to  answer  it,  but  said 
that  Ike  had  struck  a  new  fad.  He  is  go- 
ing over  the  road  and  getting  the  valves 
set  quare.  He  has  been  at  it  about  two 
weeks  now,  and  for  one  day  that  he  puts 
in  at  setting  valves,  he  puts  in  three  riding 
around  in  a  coop  up  on  the  front  end  an.1 
working  the  indicator.  He  did  not  look 
very  good  natured  when  I  saw  him  las', 
so  there  is  no  doubt  there  is  something  on 
his  mind  that  worries  him.  He  knocked 
me  out  of  a  round  trip  the  other  day  be- 
cause I  told  him  that  after  the  "478"  hid 
her  valves  set  different,  we  pulled  up  the 
twelve-mile  hill  with  one  more  coach, 
making  the  same  time.  What  do  you  sup- 
pose he  did  ^  me?  Nothing,  only  held 
the  "478"  in  for  a  trip  and  put  the  indi- 
cator rigging  on  her,  and  I  had  to  wait 
and  go  out  with  her  on  a  train  which  had 
an  extra  car  up  the  twelve-mile  hill,  and 
all  the  time  he  was  taking  indicator  cards 
he  had  a  fellow  up  in  the  cab  to  see  how 
much  steam  she  carried  every  mile  and 
counting  how  many  telegraph  poles,  so 
he  would  know  how  fast  we  ran,  and  tim- 
ing us  at  all  the  stations, 

I  used  to  think  Ike  was  all  right,  but 
when  a  new  fad  strikes  any  of  these  fel- 
lows, it  serves  them  all  alike ;  tlwy  get  it 
bad. 

I  noticed  in  looking  around  Doc's  house 
that  he  has  got  a  good  looking  library  of 
mechanical  books.  Most  of  them  appear  to 
be  new.  I  was  joshing  him  about  being 
converted  to  the  idea  of  learning  some- 
thing out  of  a  book  which  he  did  not  learn 
in  all  his  years  of  running  a  locomotive 
Doc  says,  "Yes.  sir,  I  am  converted,  and 
know  that  I  must  go  to  work  and  catch  up 
with  the  procession  or  get  behind."  ( He 
says    that    instead    of    spending    his    timi 
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grcivvlinn  .•iljiiut  Ihc  way  lln'  Ijusiness  is 
done,  lie  i>  inquiring  wliy  tlif  new  way  is 
better  tlian  sclnic  of  tlie  old  ones.)  "Wliat 
first  started  me  tliinl<ing  about  il  was 
bearing  a  lirenian  1)eing  examined  for  pro- 
motion, aiul  tile  lirst  (lucstion  asl<cd  liiin 
was  a  'stumper.'  'I'liey  said  to  bim 
'Trace  tbe  course  of  ibe  steam  from  tbc 
time  it  is  made  in  the  boiler,  tbrough  tbe 
different  valves  .-md  pipes  it  passes,  until 
il  gets  out  into  the  almos])bere.'  Now  tbe 
young  feljow  latibd  it  off  so  fast  tbat  1 
could  not  keep  up  willi  bim,  and  vvben  I 
was  tbinbing  about  il  afti-rwards  and  fig- 
uring just  wliere  tbe  steam  went  and  bow 
it  got  tbcre  and  wbat  it  went  Ibere  for,  I 
was  not  exactly  sure  in  my  own  mind 
vvbetber  1  knew  it  rigbt  or  wbetber  I 
knew  pari  of  il  wrong,  and  1  made 
up  my  mind  rigbt  tbere  tbat  nobody 
could  be  asked  a  qnestion  aliout  a 
locomotive  or  its  operation  after  tbat, 
but  wbat  I  would  try  to  answer  it 
lo  myself  satisfactorily,  and  I  believe 
ibat  it  bas  done  me  lots  of  good. 
Tbey  asked  Ibis  man  a  lot  of  otber  ques- 
tions wbicli  I  can  answer  easily  enougb. 
and  1  thipiigbt  tbey  left  out  some  of  tbe 
questions  wbicb  I  would  bave  asked  bad 
I  been  tbe  examiner ;  but  we  do  not  care 
just  exactly  wbat  questions  were  asked 
and  wbat  were  left  out,  as  long  as  it  bas 
set  one  man.  and  tliat  is  me.  to  tbinking 
tbat  it  is  necessary  to  keep  on  learning 
all  the  time  if  you  wish  to  become  a  firsl- 
class  railroad  engineer." 

I  asked  Doc  wbat  be  tbought  of  tbe 
new  style  of  firing.  "New  style  of  firing!" 
said  be,  "wby  that's  nothing  new.  We 
have  not  got  a  good  fireman  on  our  line 
who  tries  to  be  economical  on  coal  and 
get  along  without  making  any  more  smoke 
than  the  law  allows,  who  does  not  fire 
exactly  that  way  and  who  has  not  go; 
onto  tbe  fact  that  this  is  tbe  only  way  to 
fire  successfully.  I  have  talked  to  the  fire- 
men about  this  matter,  and  some  of  them 
only  give  me  the  laugh  and  .say,  'Don't  I 
keep  her  hot  enough  for  you  ?'  Others 
would  listen  respectfully,  but  when  they 
opened  tbe  door,  in  would  go  four  shovels 
of  coal,  one  in  each  corner,  just  tbe  wav 
tbey  had  been  told  tbe  first  time  they  got 
hold  of  a  scoop.  Now.  this  four-shovelfui 
business  does  very  well,  because  lots  of 
our  good  men  have  very  fine  success  with 
it ;  but  at  the  same  time  give  me  the  other 
way,  because  I  think  tbat  as  the  coal  is 
burned  out  steadily,  the  supply  should  be 
put  in  in  the  same  manner.  Tbat  keeps 
the  fire  even,  and  you  do  not  have  such 
a  large  supply  of  fresh  coal  on  the  fire 
at  one  time.  How  does  that  strike  you. 
Brown?"  says  Doc.  Brown  says.  "That 
is  a  very  good  argument  for  the  new 
method,  but  I  am  sure  that  a  large  pro- 
portion of  our  firemen  do  the  work  ex- 
actly that  way.  and  the  chief  trouble  with 
us  bas  been  to  induce  the  rest  of  them 
to  believe  tbat  it  was  a  better  way  than 
the  one  wbicb  tbey  practiced.  Just  as 
Doc   says,   preparing   coal   of   the   proper 


size  to  lie  lirecl,  before  il  is  put  on  tin- 
tender,  has  as  iiiucb  to  do  with  it  as  pur 
ting  in  one  shovelful  al  a  time,  or  tw^i. 
If  you  do  not  iiave  grates  that  are  prop 
erly  a<ljusted  and  at  the  same  level  with 
each  otber,  you  cannot  expect  .that  the 
draught  of  air  will  be  even  up  through 
the  whole  tin-  Wherever  the  points  of 
grates  are  buiiu-d  off.  tbe  air  s))ace  i^ 
larger  than  at  other  pnmis,  .-md  if  tin 
grates  are  covered  with  a  bard  clinker 
stuck  fast  to  tbe  fingers,  you  can  readily 
see  thai  no  air  will  come  up  at  that  point. 
so  ib.ii  e\en  although  the  officers  may 
think  tlie  increased  work  done  liy  the  eiv 
gines  and  the  smaller  amount  of  coal  with 
less  smoke  is  due  to  our  method  of  firing, 
yet  credit  must  be  given  to  the  better  me- 
chanical arrangement  of  tbe  engines  for 
tbc  purpose  of  saving  coal.  While  we 
claim  here  to  be  an  up-to-date  railroad, 
yet  a  great  many  of  these  things  have 
lieen  neglected  because  the  officers  above 
us  did  not  properly  appreciate  tbe  value 
of  having  everything  in  perfect  order  if 
you  wish  to  make  a  perfect  record." 
I  had  a  long  talk  with  Doc  and   Brown 


Storage  Pits  at  JVIeadville  Shops. 

We  are  favored  with  photographs  o( 
one  of  the  room-saving  devices  employed 
at  the  .\Ieadville  shops  of  the  Erie  Rail- 
road, by  .Master  Alton  Dowdcll  of  that 
place.  Fig.  I  shows  the  pit  closed,  Fig.  2 
the  doors  open  and  the  contents  of  the 
pit  in  view. 

Air  is  used  to  do  the  work.  A  .3-inch 
pipe  acts  as  the  cylinder,  as  can  be  seen 
on  close  inspection  of  Fig.  2.  Releasing 
the  air  allows  the  weight  of  the  do<jrs  to 
close  the  pit. 

The  pits  arc  used  for  storing  parts  of  lo- 
comotives that  are  being  repaired  and  are 
being  held  to  go  in  place  on  the  engine. 
It  looks  like  a  motley  collection,  but  they 
are  all  there  and  can  be  found  when 
wanted. 


National  Pneumatic  Tool  Co. 

The  National  Pneumatic  Tool  Company 
have  entered  the  ever-growing  field  for 
compressed  air  appliances,  with  a  paid 
in  capital  of  $200,000  and  the  following 
officers:  W.  Barclay  Henry,  president;  C. 


FLOOR   PIT  FOR  ENGINE   PARTS. 


about  the  front-end  arrangement  of  de- 
flector plate,  netting,  etc..  which  w-ill  have 
to  be  left  over  till  some  future  time. 


Investigating  Railway  Accidents  in 
Great  Britain. 

We  have  to  acknowledge  the  kindness 
of  }ilr.  Clement  E.  Stretton.  of  Leicester, 
England,  in  sending  us  a  package  of  re- 
ports made  by  inspectors  of  the  British 
Board  of  Trade  on  tbe  causes  of  railway 
accidents  wbicb  they  have  investigated. 
The  most  important  thing  about  these  re- 
ports is  the  thorough  painstaking  manner 
in  which  every  accident  is  investigated  by 
men  with  highly  developed  training  for 
doing  that  kind  of  work  properly.  An- 
other leautre  about  the  reports  is  the 
genuine  impartiality  displayed  in  placing 
the  blame  where  it  rightfully  belongs.  It 
would  be  a  good  thing  for  American  rail- 
road interests  if  a  corps  of  efficient  in- 
spectors were  engaged  to  report  to  the 
Interstate  Commerce  Commissioners  on 
all  our  railroad  accidents  in  the  same  man- 
ner that  the  inspectors  in  England  make 
their  reports  to  the  Board  of  Trade. 


H.  Haeseler.  general  manager ;  Glen  B. 
Harris,  secretary,  and  Winthrop  Sargent, 
treasurer. 

They  will  make  a  full  line  of  tools  and 
appliances.  including  the  well-known 
Haeseler  tools,  and  others.  The  line  will 
comprise  hammers  for  riveting,  chipping, 
caulking  and  beading:  small  motors  for 
drilling,  reaming,  tapping  and  wood  drill- 
ing: staybolt  nippers,  painting  machines 
and  other  appliances. 

Their  offices  are  now  No.  18  South  Fif- 
teenth street,  Philadelphia,  and  they  have 
doubled  the  capacity  of  the  Haeseler  fac- 
tory in  the  endeavor  to  handle  the  orders 
which  have  been  received. 


After  quite  a  long  delay  in  preliminarj- 
negotiations,  the  railway  from  Quito,  the 
capital  of  Ecuador  to  Guayaquil,  on  the 
Pacific,  is  assuming  definite  shape.  En- 
gineers are  now  laying  out  the  lines,  and 
construction  will  -commence  in  a  few- 
weeks.  It  is  to  be  40-inch  gage  (a  trifle 
over  a  meter)  and  laid  with  50-pound 
rails.  It  is  being  built  by  American  and 
English  capital. 
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A  Code  of  Positive  Signals. 

The  New  York,  New  Haven  &  Hart- 
ford Railroad  officials  are  engaged  in 
effecting  the  greatest  revolution  in  sta- 
tion signals  that  has  ever  been  made  since 
fixed  signals  were  first  introduced.  When 
fixed  signals  for  protection  of  trains  first 
began  to  be  introduced  great  diversity  of 
practice  prevailed.  Every  superintendent 
seemed  to  have  notions  of  his  own  con- 
cerning what  kind  of  signals  would  best 
inform  an  engineer  that  it  was  safe  to 
proceed  or  that  it  was  necessary  to  stop. 
This  led  to  so  much  diversity  of  practice 
that  signals  which  indicated  danger  on 
one  railroad  meant  safety  on  another  road. 
Within  the  last  year,  when  the  manage- 
ment of  the  New  York,  New  Haven  & 
Hartford  system  proceeded  to  investigate 
the  condition  of  the  fixed  signals  and  the 
rules  relating  to  the  same,  they  discovered 
that  on  certain  divisions,  which  had  for- 
merly been  independent  lines,  the  aforesaid 
confusing  condition  of  what  a  signal  sig- 
nified existed.  In  proceeding  to  establish 
uniformity,  the  management  learned  a 
great  deal  about  signals  which  had  not 
become  popular  knowledge,  and  they  use^i 
the  information  obtained  to  guide  them  in 
making  changes  which  are  calculated  to 
greatly  increase  the  efficiency  of  signals, 
and  thereby  increase  the  safety  of  travel 
on  railroad  trains. 

For  a  long  time  during  the  history  of 


fixed  signals  it  was  considered  perfectly 
satisfactory  to  use  only  two  forms  of  si.>f- 
nals,  "Danger"  and  "Caution."  The  ab- 
sence of  these  indicated  line  clear.  In 
some  cases  only  danger  and  safety  were 
indicated — one  by  position  of  arm  or  disk 
during  the  daytime,  and  of  a  red  and  white 
light  after  dark.  By  the  grim  teaching  of 
experience,  it  gradually  came  home  to 
those  responsible  for  the  efficiency  of  sig- 
nals that  it  was  very  desirable  that  a  posi- 
tive signal  should  be  given  to  indicate 
danger,  caution  and  safety.  Many  an  ac- 
cident proved  that  taking  the  absence  of 
a  danger  signal  for  an  indication  of  safety 
was  dangerous  practice.  The  absence  of  a 
danger  signal  too  often  meant  that  some 
accident  had  happened  to  render  the  ap- 
paratus inoperative. 

A  systematic  course  of  endeavor  has 
been  carried  on  for  years  by  the  American 
Railway  Association,  which  consists  prin- 
cipally of  railroad  general  managers,  to 
induce  railroad  companies  to  adopt  a 
uniform  system  of  signaling,  and  great 
good  has  been  effected.  The  enlightening 
process  carried  on  by  this  association  has 
spread  so  much  knowledge  about  fixed 
signals  that  nearly  all  intelligent  railroad 
men  have  some  ideas  on  the  subject.  Any 
consolidation  of  these  ideas  that  we  have 
been  able  to  detect  favors  the  use  of  red 
for  danger,  green  for  caution  and  white 
for  clear.  This  inclination  to  employ  white 
for  clear  is  a  hopeless  yielding  before  the 
difficulty  of  securing  a  third  color.  Light 
consists  of  three  fundamental  colors — red, 
green  and  violet,  and  all  other  colors  are 
combinations  of  these.  Any  of  the  com- 
binations tends  to  run  into  or  give  the 
rays  of  the  original  color,  so  the  attempts 
to  find  a  third  distinctive  color  have  not 
met  success.  Violet  or  light  blue  gives  a 
light  of  such  feeble  intensity  that  it  could 
not  be  depended  on  to  indicate  the  dis- 
tance necessary  in  railroad  train  operating. 

Using  white  for  "All  clear"  has  always 
been  unsatisfactory,  for  the  red  disk  fre- 
quently got  broken,  indicating  safety  when 
danger  was  intended,  and  there  was  al- 
ways some  danger  of  other  white  lights 
being  mistaken  for  that  of  the  signals.  The 
likelihood  of  making  this  mistake  has  been 
greatly  increased  of  late  years  through  the 
lavish  use  of  electric  lights,  which  drown 
the  light  of  a  common  oil  lamp  by  their 
far-reaching  rays. 

The  American  Railway  Association, 
recognizing  these  sources  of  danger,  have 
inclined  to  recommend  red  for  "Danger," 
green  for  "Safety"  and  a  combination  of 
green  and  red  for  "Caution."  There  are 
several  objections  to  this  system.  The  red 
for  "Danger"  is  liable  to  become  white 
through  accident.  Not  only  has  this  hap- 
pened through  the  red  disk  getting  broken, 
but  the  red  film  of  inferior  lenses  has 
peeled  off  at  times  so  suddenly  that  what 
was  intended  as  a  danger  signal  has  in- 
timated to  the  engineer  that  the  line  was 
clear.  A  combination  of  red  and  any  other 
color  to  indicate  anything  except   danger 


is  a  vicious  arrangement  that  courts  mis- 
takes. Nothing  ought  to  be  done  that  en- 
courages an  engineer  to  run  past  a  red 
signal.  The  Chicago  &  Northwestern  and 
several  other  roads  use  a  combination  of 
this  kind,  but  its  use  ought  to  be  dis- 
couraged. Two  lights,  a  red  and  a  green, 
are  displayed  side  by  side  to  indicate 
caution.  At  a  certain  distance,  if  both 
lights  are  burning  with  the  same  illuminat- 
ing power,  the  red  alone  is  in  evidence, 
and  a  man  has  to  watch  very  closely  to  see 
the  green  gradually  loom  up  to  take  its 
share  as  a  signal.  That  watching  puts 
too  much  e.xtra  strain  upon  the  engineer, 
already  overloaded  with  the  duties  of 
operating  his  engine.  When  the  red  light 
h  burning  with  small  illuminating  power, 
and  the  green  light  is  at  its  best,  the  latter 
overpowers  the  red  light,  and  the  man  who 
has  to  control  the  speed  of  his  train  ac- 
cording to  the  indications  of  the  fi.xed  sig- 
nals assumes  that  the  signal  in  question 
tells  that  the  line  is  clear  and  that  no  re- 
duction of  speed  is  necessary. 

The  shortcomings  of  popular  practice  in 
signaling  and  in  the  rules  of  the  Amer- 
ican Railway  Association's  Code  were 
torcibly  brought  home  to  the  New  York, 
New  Haven  &  Hartford  people  by  a  disas- 
trous accident.  A  passenger  train  was  ap- 
proaching Whittcnton  Junction,  and  the 
signals  were  against  the  engineer.  He 
slowed  up  at  the  distant  signal,  but  seeing 
a  white  light  in  the  signal  tower  which 
seemed  calling  him  to  come  ahead,  he 
moved  up  to  the  tower,  and  was  run  into 
by  a  train  swinging  in  from  another  branch 
of  the  road.  Before  an  investigation  held 
by  the  Railroad  Commissioners  the  engi- 
neer testified  that  he  had  seen  a  white 
light  displayed  at  the  tower,  and,  notwith- 
standing the  distance  signal  was  out, 
which  meant  that  he  must  stop,  he  pro- 
ceeded, as  he  believed  the  man  in  the 
tower  was  signaling  him  to  go  ahead.  It 
developed,  however,  that  in  lowering  the 
crossing  gate,  the  lantern  on  the  end  of 
the  arm  shone  through  the  windows  of 
the  tower,  which  the  engineer  mistook  for 
a  signal  to  proceed,  and  the  accident  re- 
sulted. 

At  another  time,  on  the  same  system,  ,i 
frightful  accident  was  prevented  by  the 
alertness  of  an  engineer,  who  had  the  "All 
clear"  signal  at  a  crossing  with  the  tracks 
of  the  Boston  &  Albany  road. 

It  was  afterward  learned  that  a  boy  had 
thrown  a  stone,  breaking  out  the  red  glass 
in  the  danger  signal,  thereby  showing  a 
white  light.  At  the  time  a  train  load  of 
passengers  was  rapidly  approaching  the 
crossing  on  the  Boston  &  Albany  road, 
and  had  it  not  been  that  the  engineer  of 
the  New  Haven  train  was  exercising  un- 
usual caution,  a  collision,  attended  by 
great  loss  of  life,  would  have  resulted. 

These  examples  of  the  danger  attending 
the  use  of  white  for  "All  clear"  moved  the 
company  to  discard  it  altogether  and  adopt 
green  in  its  place.  Under  the  new  regula- 
tions,  if  a   signal   shows  white,   it   means 
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Stop,  as  tlic  engineer  will  in^tantIy  under- 
stand tliat  something  has  gone  wrong.  The 
most  radical  departure  liy  this  comjiany 
i.i  the  use  of  niglit  signals  is  tlie  diplay 
of  yellow  for  "Caution."  No  other  rail- 
road in  the  United  States  uses  this  color 
for  a  similar  purpose,  but  that  does  not 
signify  it  is  any  the  less  valuable  as  a 
cautionary  signal  tlian  green.  The  prin- 
cipal idea  was  to  get  rid  of  white  alto- 
gether as  an  indication  of  safety,  and  thi:; 
lias  been  done. 

Tliis  is  not  the  first  time  that  yellow  has 
been  tried  as  a  color  for  sign.iling  pur- 
poses, but.  like  many  other  things  that 
have  ultimately  proved  decided  successes, 
it  was  repeatedly  rejected  because  its  pos- 
sibilities were  not  demonstrated.  The  find- 
ing of  a  third  light  that  could  be  success- 
fully used  for  signaling  purposes  was  en- 
trusted 111  Mr.  C.  Peter  Clark,  general 
superintendent,  and  he  proceeded  witli 
extraordinary  energy,  intelligence  and  per- 
severance to  find  out  what  was  wanted. 
He  called  a  great  many  scientific  men  and 
glass  makers  to  his  aid,  and  he  began  ex- 
perimenting on  lines  sugge-ted  by  them 
and  on  others  devised  by  himself.  Hi^ 
office  looks  like  a  laboratory  of  glass  disk 
making  products  and  oflfers  many  fine  ob- 
iect  lessons  on  colors  and  lenses  for  sig- 
naling purposes.  After  a  great  many 
trials  and  experiments  he  hit  upon  a  yel- 
low that  will  neither  be  mistaken  for  white 
nor  red,  and  yet  throws  a  far-reaching 
light  that  is  satisfactory  for  signaling 
purposes.  Early  in  the  investigations,  Mr. 
Clark  discovered  that  the  physical  surface 
of  the  disk  could  be  made  to  produce  im- 
portant effects  upon  the  light  displayed. 
He  tried  a  variety  of  disks  with  nearly 
corrugated  surfaces,  others  with  rough- 
ened surfaces,  and  a  combination  between 
them  was  decided  upon  as  the  best  to  pro- 
duce the  light  required,  a  plain  circular 
disk  being  left  in  the  center,  which  greatly 
increases  the  intensity  of  the  yellow  light. 

While  following  hi;  investigations  Mr. 
Clark  did  a  thing  that  has  been  too  often 
neglected  by  those  dealing  with  signaling 
matters.  He  thought  that,  as  the  signals 
were  established  for  the  guidance  of  loco- 
motive engineers,  that  class  of  men  could 
tell  better  than  men  theorizing  in  an  office 
wiiat  was  likely  to  be  most  efficient.  So 
in  all  the  experiments  he  made  with  dif- 
ferent lenses  he  found  out  by  indirect 
means  what  the  engineers  said  about  them. 
When  the  experiments  were  ended  and  in 
overwhelming  number  of  the  enginemcn 
had  expressed  themselves  in  favor  of 
what  we  will  call  disk  "D,"  that  was 
adopted. 

The  company  are  now  applying  the 
three  lights  to  their  signals  as  quickly  as 
possible,  and  within  a  very  short  time  red 
or  white  for  "Danger."  yellow  for  "Cau- 
tion," and  green  for  "Safety"  will  be  the 
standard  code  of  the  road.  We  anticipate 
that  the  success  of  this  system  on  the  con- 
solidated roads  will  help  the  American 
Railway   Association   over   the    stile   they 
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have  wrestled  with  so  long,  and  that  Mr. 
Clark's  plan  will  become  the  standard 
code  of  signals  inr  the  whole  continent. 


Over-c>  lindered  Engines. 

Thirlceti  yeai-  .igo  a  cninmiltce  of  the 
American  Railw.iy  Master  Mechanics'  As- 
sociation made  a  very  exhaustive  investi- 
gation of  the  proper  ratio  of  adhesion 
for  locomotives,  and  they  reported  that 
taking  85  per  cent,  of  the  boiler  pressure 
there  ought  to  tic  at  lea^t  four  times  the 
tractive  power  resting  on  the  drivers  for 
passenger  engines,  4.25  for  freight  en- 
gines, and  4.5  for  switching  engines.  If 
less  weight  for  adhesion  was  allowed  the 
engines  would  be  slippery,  even  on  a  dry 
rail,  and  it  was  recognized  that  slippery 
locomotives  are  very  expensive  luxuries 
for  a  railroad  company  to  operate.  The 
investigation  was  undertaken  on  account 
of  the  prevailing  trouble  that  was  then 
experienced  with  over-cylindered  engines, 
and  owing  to  the  fact  that  the  heads  of 
the  mechanical  departments  of  several 
railroads  had  systematically  proceeded  to 
bush  the  cylinders  of  certain  locomotives 
notoriously  given  to  slipping,  and  that  they 
had  reported  decided  improvements  in 
hauling  capacity  and  in  economy  from  the 
change. 

It  used  to  be  the  case  that  locomotives 
were  rated  for  hauling  cars  on  the  size 
of  their  cylinders  and  the  diameter  of 
driving  wheels,  without  any  regard  to  size 
of  boiler  and  firebox  provided  to  generate 
steam.  This  induced  the  operative  officials 
to  call  for  big  cylinders,  and  their  in- 
fluence frequently  led  to  new  or  rebuilt 
engines  being  over-cylindered.  The  agita- 
tion carried  on  by  the  Master  Mechanics' 
Association  and  the  light  thrown  upon  the 
subject  led  for  a  few  years  to  a  general 
reform,  but  it  appears  to  us  from  a  care- 
ful e.xamination  of  a  great  many  recently 
built  locomotives  that  the  lessons  of  past 
experience  have  been  forgotten  and  that 
it  is  time  fhe  railroad  mechanical  world 
were  starting  upon  a  new  crusade  against 
the  over-cylindering  of  locomotives.  The 
agitation  in  favor  of  the  tonnage  rating 
of  trains  has  set  superintendents,  train 
masters  and  others  figuring  out  what  each 
locomotive  ought  to  pull,  and  they  natur- 
ally favor  large  cylinders.  These  people 
ought  not  to  have  anything  to  say  about 
designing  locomotives,  but  on  many  roads 
their  influence  is  quite  as  great  as  that  of 
the  head  of  the  mechanical  department. 
When  it  is  used  in  favor  of  vicious  de- 
signing injury  is  done  to  the  interests  of 
the  company,  and  no  change  not  agree- 
able to  the  mechanical  department  should 
be  permitted  to  be  made  without  a  vigor- 
ous protest. 

When  the  committee  referred  to  re- 
ported on  the  ratio  of  tractive  power  to 
adhesion,  steam  passages  were  much  more 
restricted  than  they  are  in  modern  loco- 
motives,   and   85   per   cent,   of   the   boiler 
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pressure  was  a  ^afe  factor  to  figure  on. 
Designers  of  thi-  mcxlern  locomotive  have 
done  so  much  to  permit  the  steam  10 
reach  the  pistons  without  rcMriction  that 
it  is  safe  to  say  that  in  most  cases  of  en- 
gines built  within  the  last  five  years  90 
per  cent,  of  the  boiler  pressure  is  avail- 
able inside  the  cylinders  while  starting. 
That  being  the  case  the  lowc-t  ratio  of 
tractive  force  ought  to  be  5  instead  of  4. 
Vet  very  few  of  the  locomotives  built 
during  the  last  year  have  had  more  than 
lour  times  the  number  of  pounds  resting 
on  the  drivers  that  are  available  for 
turning  the  wheels,  and  in  some  instances 
the  ratio  of  adhesion  to  power  was  very 
little  more  than  ,3.  This  will  produce  a 
crop  of  slippery  engines  that  will  bring 
grief  to  many  people. 


Reckoning  the  Train  Load  Without  the 
Locomotive. 

The  amateur  who  can  ride  on  a  railway 
train  and  tell  how  many  miles  have  been 
passed  in  a  given  number  of  minutes 
seems  to  claim  an  important  place  in  en- 
gineering councils.  One  of  these  in  Eng- 
land lately  put  forth  the  claim  that  the 
capacity  of  a  locomotive  ought  not  to  be 
reckoned  on  the  total  load  moved,  which 
would  include  the  weight  of  engine  and 
tender,  but  on  the  load  behind  the  tender 
draw-bar.  In  supporting  his  silly  argu- 
ment he  said  that  the  haulage  of  a  horse 
was  calculated  without  the  weight  of  the 
horse. 

Arguments  of  that  character  are  hardly 
worth  refuting,  and  our  only  excuse  for 
returning  to  the  subject  is  that  many 
people  have  been  mystified  by  them.  The 
case  of  the  horse  is  particularly  beside  the 
point,  for  in  calculating  the  foot-pounds 
that  a  horse  raises  in  pulling  a  wagon  up 
a  hill  the  weight  of  the  horse  must  be 
taken  into  consideration.  The  true 
measure  of  the  work  done  by  a  locomotive 
is  the  whole  weight  moved  by  the  effort 
of  the  steam  upon  the  pistons.  The 
weight  of  engine  and  tender  obstruct  the 
turning  of  the  driving  wheels  just  as 
much  as  the  same  weight  of  cars.  Then 
where  a  certain  velocity  is  reached  and  it 
is  necessary  to  stop,  the  weight  of  engine 
and  tender  provide  the  same  degree  of 
momentum  to  be  overcome  as  the  same 
weight  on  the  car  wheels. 

It  is  hopeless,  however,  to  convince 
people  to  sound  reasoning  when  they  have 
merely  enough  knowledge  on  a  subject  of 
this  sort  to  make  them  pig-headed.  To 
those  anxious  to  find  out  the  truth  we 
recommend  the  study  of  a  good  book  on 
elementarv  mechanics. 


Automatic  Devices  for  Stopping  Trains 
When  Engineers  are  Asleep. 

Succeeding  generations  in  this  country 
have  been  familiar  with  inventions  de- 
signed to  stop  a  locomotive  when  a 
danger  signal  was  against  the  train,  no 
matter  whether  the  engineer  saw  it  or  not. 
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We  have  ii't  for  several  iiionllis  heard 
from  the  parties  interested  in  these  in- 
ventions, but  it  seems  now  tliat  one  at 
least  of  them  is  trying  to  hold  on  to  the 
ears  of  railroad  managers  on  the  other 
side  of  the  Atlantic. 

In  a  recent  issue  of  the  Practicol  Engi- 
neer, of  Manchester,  England,  we  read : 
".\  simple  and  ingenious  invention  for 
increasing  the  safety  of  railway  traveling 
has  been  patented  by  Mr.  J.  Fairlcy,  of 
the  National  Telephone  Company.  It  is 
automatic,  and  will  supersede  the  trouble- 
some fog  signals.  Many  attempts  have 
been  made  to  introduce  an  effective  self- 
acting  apparatus  which  will  stop  a  train 
when  the  signals  are  against  it,  but  they 
have  failed  owing  to  the  use  of  electricity 
or  some  fault  of  design.  Mr.  Fairlcy 
seems  to  have  solved  the  problem  in  a 
practicable  manner,  and  railway  men 
would  do  well  to  keep  an  eye  on  his  in- 
vention, which  will  be  brought  before  the 
engineering  world  soon.  It  consists  essen- 
tially of  a  kind  of  trigger,  placed  on  the 
line  at  a  proper  distance  from  the  sema- 
phore, and  controlled  by  the  latter.  The 
trigger  arrangement  is  protected  from 
malicious  pcr-ons  who  might  tamper  with 
it.  and  a  suitable  contact  on  the  locomotive 
is  actuated  by  it  so  as  to  blow  the  whistle 
and  shut  off  the  steam.  Thus  the  train  is 
stopped  automatically  before  it  comes  to 
the  signal  post,  which  is  also  there  as 
usual  for  the  driver  to  see.  In  foggy 
weather  this  double  precaution  will  be 
particularly  useful.  We  may  add  that 
Mr.  Fairley  has  also  applied  the  pneu- 
matic system  to  the  working  of  sema- 
phores." 


Cooling  Hot  Journals  with  Water. 

There  appears  to  be  extraordniary  ner- 
vousness among  railroad  men  about  giv- 
ing their  opinion  of  whether  it  is  right  or 
wrong  to  cool  off  a  hot  journal  or  crank 
pin  with  water.  This  arises  from  a  pre\'- 
alent  fear  that  cooling  with  water  is  dan- 
gerous and  is  liable  to  cause  fracture ;  but 
that  opinion  is  not  supported  or  its  deduc- 
tions substantiated  by  practical  experience. 
In  the  manufacture  of  certain  axles,  dip- 
ping in  cold  water  while  the  axle  is  red-hot 
is  an  operation  employed  to  produce  a  par- 
ticularly strong  axle.  It  is  not  usual  to 
dip  axles  in  water  as  soon  as  they  come 
away  from  the  forge ;  but  there  is  no  rea- 
son for  believing  that  they  would  suffer 
any  if  this  was  done.  It  is  well  known 
that  dipping  a  piece  of  mild  steel  in  water 
anneals  it  and  makes  it  better  able  to  with- 
stand the  stresses  of  bending  tests.  There 
is  not  a  particle  of  evidence  to  prove  that 
a  car  journal  or  an  engine  crank  pin  is  not 
subject  to  the  same  laws  that  make  a  piece 
of  sheet  steel  more  ductile  on  being 
quenched  in  water. 

In  a  discussion  that  took  place  on  this 
subject  at  the  last  meeting  of  the  Western 
Railway  Club,  all  the  speakers  were  in- 
clined to  think  that  it  was  a  good  plan  to 
keep  cold  water  away  from  hot  journals, 
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but  II' >  engineering  idea  was  advanced  to 
show  what  harm  the  water  would  do.  One 
superintendent  of  motive  power  went  so 
far  as  to  tell  that  tlic  practice  of  his  road 
was  to  remove  axles  as  soon  as  practicable 
that  had  had  their  journals  cooled  with 
water.  We  consider  this  very  good  pra:- 
tice  in  the  case  of  any  axle  or  crank  pin 
that  has  been  so  hot  as  to  require  water 
cooling  to  keep  it  from  burning  the  lubri- 
cants and  the  waste  in  the  axle-box.  In 
its  rise  of  temperature  the  journal  passes 
through  certain  stages  of  temperature 
which  makes  it  very  susceptible  to  initial 
or  destructive  breakage.  At  about  600 
degrees  Fahr.  it  reaches  vvhat  is  known 
as  the  critical  temperature.  While  in  that 
condition  the  journal  is  much  more  liable 
to  fracture  than  it  is  at  a  higher  or  lower 
temperature,  and  when  the  axle  at  that 
heat  is  jolting  over  a  rough  track  it  is 
very  likely  that  cracks  will  be  made  that 
will  lead  to  accident  in  due  course.  The 
cooling  of  the  axle  will  not  increase  the 
danger,  although  it  is  possible  that  sud- 
den contraction  might  finish  the  fracture 
that  was  destined  to  come  later. 

We  think  that  the  fear  of  practical  me- 
chanics that  fracture  will  result  from  the 
sudden  cooling  of  journals  and  crank  pins 
arises  from  their  knowledge  of  what  hap- 
pens when  cast  iron  is  suddenly  cooled. 
Yet  their  acquaintance  with  blacksmithin.;? 
operations  ought  to  dissipate  any  fears  of 
this  character.  They  see  every  day  fora;- 
ings  plunged  into  cold  water  when  red- 
hot  without  any  damage  resulting,  which 
ill  itself  ought  to  be  a  good  object-lesson 
regarding  the  alleged  danger  of  cooling 
hot  journals  with  water. 

We  have  frequently  seen  gallons  of  good 
oil  wasted  by  pouring  it  on  red-hot  jour- 
nals to  cool  them  down  sufficiently  for  the 
time  to  apply  the  contents  of  the  water 
bucket.  And  then  that  would  be  applied 
sparingly,  to  make  the  cooling  process  as 
slow  as  possible,  and  the  train  would  lose 
from  half  an  hour  to  an  hour's  time  on 
account  of  a  groundless  fallacy. 

The  danger  likely  to  arise  from  the 
prompt  cooling  of  a  hot  journal  has  a 
close  relation  to  another  fallacy  that  has 
been  exploded  over  and  over  again  by  re- 
liable tests  made  by  scientific  engineers. 
This  is  the  belief  that  it  is  dangerous  to 
pump  water  into  a  boiler  whose  plates 
have  become  hot  through  shortness  of 
water.  The  belief  is  still  widespread  that 
injecting  water  into  a  hot  boiler  is  almost 
certain  to  cause  an  explosion.  To  find  out 
what  there  was  in  this  theory,  the  United 
States  Government  made  a  series  of  tests 
with  boilers  that  were  purposely  made  red- 
hot,  and  cold  water  was  injected  into 
them  while  under  pressure.  In  every  in- 
stance the  seams  leaked  so  that  the  water 
poured  into  the  furnaces  and  through 
every  seam  that  had  been  hot;  but  the 
pressure  always  subsided  as  soon  as  the 
water  entered,  and  there  was  no  indica- 
tion of  any  change  likely  to  produce  an 
explosion.     A  committee  of  the  Franklin 


.■\pril,  iSyc). 

In  titute  of  Philadelphia,  of  which  Dr. 
Sellers  was  a  member,  watched  these  ex- 
periments and  gave  the  results  all  the  pub- 
licity at  the  command  of  the  Institute: 
yet  it  does  not  seem  to  have  unsettled  the 
popular  belief  that  cold  water  thrown  on 
hot  boiler  plates  will  cause  an  explosion. 
It  seems  to  us  that  the  popular  belief  that 
pouring  water  on  a  hot  journal  will  cause 
fracture  is  based  on  about  the  same  foun- 
dation as  the  theory  of  injection  of  cold 
water  causing  boiler  explosions. 


Forming  Trusts. 

There  is  at  present  in  this  country 
something  like  an  epidemic  in  the  form- 
ing of  trusts.  There  is  no  effect  without 
a  cause,  and  the  cause  of  manufacturers 
in  one  line  of  business  wishing  to  con- 
solidate their  interests  is  not  far  to  seek. 
The  chase  after  business  has  been  pur- 
sued so  blindly  that  senseless  competition 
reduced  prices  below  the  profit  limit,  and 
those  who  have  been  in  the  habit  of  sell- 
ing their  products  at  cost,  or  even  below 
the  expense  of  production,  readily  list- 
ened to  the  voice  of  the  tempter  who  in- 
vited them  to  enter  a  trust  which  would 
regulate  prices.  The  mass  of  the  Amer- 
ican people  do  not  take  kindly  to  the 
forming  of  trusts,  and  it  may  be  that  a 
violent  day  of  reckoning  will  come,  as  it 
came  to  England  many  years  ago,  when 
legalized  monopolies  threatened  the  life 
of  the  nation. 

The  forming  of  trusts  has  been  in  a 
great  measure  a  means  of  self-protection, 
but  the  public  has  small  sympathy  for 
those  who  seek  combinations  to  protect 
their  interests  from  senseless  competition. 
Common  people  rightly  argue  that  if  a 
baker  or  a  butcher  sells  his  goods  without 
a  living  profit,  it  is  fair  and  natural  that 
he  should  become  bankrupt.  They  can- 
not understand  why  the  manufacturers  of 
goods  on  a  large  scale  should  not  be  sub- 
ject to  the  same  principles  as  the  baker 
and  the  butcher,  and  they  are  going  to  en- 
force the  statutes  against  illegal  com- 
binations of  capital.  A  practice  which  is 
against  public  policy  may  prosper  for  a 
time,  but  it  will  come  to  grief  in  the  long 
run.  We  only  hope  that  the  present  epi- 
aeniic  of  trust  forming  may  not  end  in 
a  violent  upheaval  of  our  social  condi- 
tions. 

One  of  the  latest  phases  of  trust  form- 
ing is  of  direct  interest  to  railroad  com- 
panies. Certain  parties  are  trying  to  work 
up  a  trust  of  railroad  supplies.  They  are 
working  to  induce  railroad  officials  to 
take  stock  in  this  trust,  and  they  intimate 
to  the  manufacturers  of  railroad  supplies 
that  if  they  do  not  enter  the  trust,  the 
purchase  of  their  goods  will  be  opposed 
by  influences  sufficiently  strong  to  have 
others  specified.  It  is  a  very  pretty  scheme, 
but  we  hardly  think  it  will  work.  If  the 
promoters  succeed  in  getting  all  railroad 
directors  to  enter  their  net,  it  may  work 
for  a  time,  but  that  is  impracticable.     If 


April.   i8y9. 


LOCO.MOTIN'K    p]N«INEERING 


171 


they  take  in  the  leading  railroad  managers 
and  piircliasing  agents,  lliey  will  by  no 
means  control  the  situation.  For  instance, 
if  the  maker  of  a  car  coupler  refuses  to 
enter  the  trust,  and  roads  that  have  been 
in  the  habit  of  purchasing  his  coupler 
should  suddenly  patronize  others  that  had 
entered  the  combine,  would  they  imagine 
for  a  moment  that  nothing  more  could  he 
done  about  il  ?  Suppose,  for  instance,  a 
fighting  man  like  (jould  was  made  the  vic- 
tim. He  would  go  around  among  the  di- 
rectors and  make  it  so  hot  for  his  enemies 
that  they  would  be  glad  to  cry  for  mercy. 
No,  gentlemen,  the  railroad  supply  trust 
will   not    succeed. 


A  Cruel,  Miserable  Fraud. 

James  L.  Wilson,  Main  slri-rl.  (  alawlia, 
N.  C,  has  sent  us  a  copy  of  an  advertise- 
ment which  reads :  "Young  Men — Do  you 
want  a  good  paying  position  on  the  rail- 
road? If  so,  I  can  help  you.  Age  must 
be  between  17  and  35.  Salary  $800  to 
$1,300  per  annum.  Enclose  12  cents  for 
terms,  postage,  etc.     Address  at  Once." 

He  writes  us  saying:  "I  have  3,000 
names  and  addresses,  all  received  from 
the  above  ad.  and  fresh.  I  will  be  pleased 
to  exchange  same  for  space  in  your  pub- 
lication. Make  me  an  ofter.  I  am  sure 
it  will  pay  you  to  use  them,  for  you  will 
notice  the  ad.  that  pulled  them.  You  will 
see  that  it  is  the  cream  of  the  country. 
I  have  2,000  letters  from  same  ad.  that  I 
will  rent.  I  will  exchange  1,000  or  3,000. 
These  names  are  typewritten.  Awaiting 
your   reply,    I   am 

Yours  very  truly." 

It  seems  to  us  that  this  is  a  cold-hearted 
swindle  that  ought  to  receive  the  attention 
of  the  post  office  authorities.  That  man 
is  obtaining  the  names  of  railroad  men 
through  that  ad.,  and  all  he  wants  them 
for  is  to  trade  off  something  for  his  own 
advantage,  the  twelve  cents  received 
evidently  being  part  of  the  profit  expected 
from  the  scheme.  We  warn  our  readers 
against  it,  and  we  have  taken  care  to  place 
the  case  before  the  Postmaster-General  at 
Washington. 


high-pressure  cylinder.  At  the  same  time 
the  exhaust  from  the  other  end  of  the 
1  igh  is  coming  through  the  port  in  the 
valve  which  is  over  the  high-pressure  cyl- 
inder port,  goes  through  the  center  of  the 
valve  (which  is  hollow),  and  through 
the  port  in  the  opposite  end  to  the 
other  end  of  the  low-pressure  cylinder, 
as  marked.  The  exhaust  from  the  low 
at  the  .same  time  is  going  under  (and 
around)  the  central  portion  of  the  valve 
(equivalent  to  the  exhaust  cavity  of  a  D 
valve)  and  out  through  the  exhaust 
nozzles  to  the  atmosphere. 

The  piston  valve  which  accomplishes 
this  is  clearly  shown,  and  the  action  can 
be  readily  understood  by  a  little  study. 

The  "by-pass"  or  starting  valve  is  in  a 
pipe  connecting  both  ends  of  the  high- 
pressure  cylinder,  as  shown.  In  starting 
from  a  hard  place  with  a  heavy  train,  this 
is  opened  and  the  live  steam  turned  to 
the  exhaust  side  of  high-pressure  piston, 
and  thence  to  the  business '  side  of  the 
low,  increasing  the  drawbar  pull  by  let- 
ting live  steam  get  to  work  on  the  low- 
pressure  piston.  But  as  the  effect  is  to 
partially  balance  the  high-pressure  piston. 
this  should  only  be  done  when  necessary. 
We  refer  the  reader  to  the  excellent  ar- 
ticle by  Mr.  C.  G.  Herman  on  handling 
these   engines   for   further   information. 


The  Baldwin  Compound. 

This  is  perhaps  the  best  known  of  any 
of  the  compounds,  on  account  of  having 
so  many  in  operation ;  and  the  four  cylin- 
ders, two  on  each  side,  nearly  always  at- 
tract attention.  Indeed,  the  valve  cover 
in  front  looks  like  a  cylinder  head,  and  is 
sometimes  taken  for  a  third  cylinder  by 
the  uninitiated. 

We  are,  however,  interested  only  in  the 
valve  at  present,  and,  to  use  the  words  of 
the  inventor,  Mr.  S.  M.  Vauclain,  it  is 
really  two  plain  D  valves  worked  into  one 
piston  valve.  By  following  the  passage  of 
the  steam  this  will  be  readily  seen. 

Steam  from  the  boiler  enteia  at  each 
end  of  the  piston  valve  through  the  port 
marked  "inlet."  With  the  valve  as  shown 
this  admits  steam  to  the  right-hand  end  of 


BOOK  NOTICES. 

"Locomotive  Engine  Running  and  Man- 
agement." By  Angus  Sinclair.  Twenty- 
first  edition,  rewritten.  John  Wiley  & 
Sons,  New  York;  Chapman  &  Hall, 
London.    Price  $2. 

This  well-known  book,  which  first  ap- 
peared fourteen  years  ago,  has  been  the 
friend,  guide  and  instructor  of  thousands 
of  engineers  and  firemen  who  were  am- 
bitious to  learn  the  principles  and  best 
practice  of  their  business.  The  great  pop- 
ularity long  enjoyed  by  "Locomotive  En- 
gine Running"  has  been  due  in  a  great 
measure  to  the  simplicity  of  language  em- 
ployed and  the  clearness  of  the  descrip- 
tions. We  once  heard  a  keen  critic  of 
books  remark,  "One  charm  of  the  book  is 
that  you  never  have  to  read  a  sentence 
twice  to  catch  its  meaning."  From  time 
to  time  since  the  book  was  first  published 
the  author  has  made  changes  to  keep  it  up 
with  living  practice;  but  there  have  been 
so  many  changes  in  the  management  and 
equipment  of  locomotives  in  the  last  seven 
years,  that  the  author  concluded  it  was 
necessary  to  practically  rewrite  the  book 
or  let  it  fall  into  the  condition  of  an 
ancient  storj-.  The  book  now  before  us  is 
the  result  of  the  determination  to  bring 
the  work  up  to  date.  The  original  plan 
of  the  book  is  maintained — which  was,  10 
tell  about  the  requisites  for  making  good 
engineers,  and  giving  particulars  of  the 
duties  they  are  required  to  perform.  How 
the  engine  ought  to  be  cared  for  receives 
detailed  attention,  then  the  events  of  run- 
ning  a   heavy   fast   freight   train   are   de- 


scribed, and  a  great  many  particulars 
given  of  the  proper  way  to  handle  the  en- 
gine and  the  easiest  way  to  get  the  train 
over  the  road.  Then  come  several  chap- 
ters concerning  difficulties  likely  to  be  en- 
countered in  the  running  of  locomotives, 
and  the  best  means  of  overcoming  them. 
Locomotive  mechanism  and  attachments 
arc  described  at  considerable  length. 
There  is  a  long  chapter  on  the  Westing- 
house  automatic  air  brake,  written  by  Mr. 
F.  M.  Ncllis,  which  covers  that  subje-:t 
thoroughly  and  is  up  to  date.  The  ques- 
tions prepared  by  the  Traveling  Engineers' 
Association  have  been  expanded  and  an- 
swered by  Mr.  C.  B.  Conger.  That  now 
forms  a  very  complete  catechism  that  oc- 
cupies forty-five  pages.  The  book  in  its 
present  form  is  likely  to  be  as  helpful  and 
useful  to  men  looking  forward  for  pro- 
motion to-day  as  it  was  to  their  elder 
Ijrethren  who  have  turned  to  its  pages  for 
aid  during  the  last  fourteen  years.  It  is 
for  sale  by  Locomotive  Engineering. 

"Spon's  Mechanics'  Own  Book:  A  Man- 
ual for  Handicraftsmen  and  Amateurs." 
Spon  &  Chamberlain,  New  York.  Price 
$2.50. 

This  is  a  book  of  702  pages,  5  x  Syi 
inches,  and  contains  a  vast  amount  of  use- 
ful information  for  nearly  all  classes  of 
mechanics.  The  articles  on  the  vast  va- 
riety of  subjects  treated  have  evidently 
been  prepared  by  persons  who  are  thor- 
ough masters  of  the  business  they  write 
about,  and  they  have  told  what  they  had 
to  say  in  simple,  comprehensive  language. 
The  plan  of  the  work  is  also  very  good. 
It  treats  first  of  mechanical  drawing. 
which  is  the  universal  language  of  the 
mechanic,  then  comes  a  lengthy  disserta- 
tion on  raw  material  worked  upon,  its 
characters,  variations  and  suitability.  Then 
the  tools  used  in  working  up  the  material 
are  examined  as  to  the  principles  on  which 
their  shape  and  manipulation  are  based, 
including  the  means  adopted  for  keeping 
them  in  order,  by  grinding,  tempering,  fil- 
ing, setting,  handling  and  cleaning.  A 
third  section,  where  necessary,  is  devoted 
to  explaining  and  illustrating  typical 
examples  of  the  work  to  be  executed  in 
the  particular  material  under  notice.  Thus 
the  book  forms  a  complete  guide  to  all  the 
ordinary  mechanical  operations;  and 
whilst  professional  workmen  will  find  in 
it  many  suggestions  as  to  the  direction  m 
which  improvements  should  be  aimed  at, 
amateur  readers  will  be  glad  to  avail 
themselves  of  the  simple  directions  and 
ingenious  devices  by  which  they  can  in  a 
great  degree  overcome  the  disadvantage 
cf  a  lack  of  manipulative  skill. 


One  of  the  noticerble  features  of  coal 
trains  is  the  increasing  number  of  steel 
cars  th:.t  are  being  used.  It  is  a  very  com- 
mon sight  to  see  half  a  dozen  of  these  to- 
gether in  a  train,  and  their  high  sides  and 
neat  appearance  generally,  nearly  always 
attract  attention. 
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QUESTIONS    ANSWERED. 

Correspondents  u'ishing  to  have  qties- 
lions  answered  in  these  columns  should 
send  in  their  names  and  addresses,  not  for 
publication,  but  for  evidence  of  good  faith. 
We  throw  all  anonymous  letters  into  the 
waste  basket. 

If  "Scientific  Researcher"  will  give  his 
name  and  address  we  shall  be  pleased  10 
answer  his  question  regarding  compressed 
air;  otherwise  the  waste-basket  catches  it. 

(40)  C.  K.  Y.,  Newark,  N.  J.,  writes: 
To  settle  a  dispute,  several  of  your  read- 
ers ask  me  to  ask  you  what  was  the  first 
locomotive  to  turn  a  wheel  on  an  Ameri- 
can railroad,  and  where  was  it  run? 
A. — The  "Stourbridge  Lion,"  built  in 
England  and  run  on  part  of  a  line 
owned  by  the  Delaware  &  Hudson  Can-il 
Company,  Tliat  liappened  in  August,  1829. 

(41)  J.  C,  Little  Falls,  N.  Y.,  writes: 
Does  a  slightly  fiat  car  wheel  ever  re- 
gain its  rotundity  without  being  removed 
to  the  ground  or  turned?  A. — No  case  of  a 


Every  instruction  book  on  the  locomotive 
gives  directions  of  how  to  identify  where 
the  blow  is.  2.  Can  driving  wedges  be 
set  up  as  close  and  worked  on  a  mogul  or 
ten-wheeler  with  flat  drivers,  as  with 
round  wheels?     .V, — 2.   No. 

(44)  M.  E.,  Harrisburg,  Pa.,  writes: 

I  heard  the  statement  very  positively 
made  recently  by  a  railroad  official,  that  in 
nine  times  out  of  ten  explosions  of  loco- 
motive boilers  were  due  to  shortness  of 
water.  My  impression  is  that  Locomotivb 
Engineering  does  not  indorse  that  view, 
but  I  cannot  find  an  article  on  the  subject 
when  examining  back  numbers.  What  "lo 
you  think  about  it?  A. — We  think  that 
the  majority  of  boiler  explosions  are 
caused  by  broken  staybolts  or  other  struc- 
tural defects,  such  as  grooving  and  pit- 
ting. Low  water  is  rarely  the  cause  of 
boiler  explosions. 

(45)  J.  B.  K.,  Lima,  Ohio,  writes: 

I    have    seen   on   a    Rogers   locomotive. 


Schenectady  Mogul  for  Southern  Pacific  R.  K. 


Firt-box,  ItiS  sfi.  ft 
Tubes,  191C.7  "  " 
TotfUn.S. 2111.7   "    " 

Steam  100  lbs 


Firebox  10;^  x  \^m" 
Qrate.,.;5^=a:^.22  sti  ■  ft. 
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"Weight  on  Drivers,  123,700  lbs. 

f  Tmck,  1S,900  " 
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Steam  Port.":,    ls"x  ix" 
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flat  spot  on  a  car  wheel  wearing  off  with- 
out turning  or  grinding  has  come  under 
our  notice.  We,  however,  once  wore  the 
flat  spots  off  four  driving  wheels  by  per- 
sistent slipping  of  the  wheels.  That  was 
done  to  escape  discipline. 

(42)  N.  L.  B.,  Bellefontaine,  O.,  writes : 
I.  What  percentage  of  the  heat  de- 
veloped by  the  combustion  of  coal  becomes 
eflfective  power  in  a  locomotive  ?  A. — 
I.  From  5  to  lo  per  cent.  2.  What  is  the 
advantage  of  an  electric  engine  over  a 
steam  locomotive?  A.— 2.  With  a  steam 
locomotive  there  is  more  or  less  annoyance 
from  escaping  or  exhaust  steam,  smoke 
and  sparks.  With  an  electric  motor  these 
nuisances  are  absent. 

(43)  J-  S.  C,  Jacksonville,  Fla.,  writes: 
I.    How   can   I   tell   the   difference   be- 
tween a  valve  blowing  and  piston  blowing? 
A. — I.  They  sound  differently.    Education 
of  the  ear  is  required  to  tell  the  difference. 


when  going  down  a  slight  grade  using 
steam  and  pumping  the  engine  with  a 
pump  of  the  style  used  twenty-eight  years 
ago — have  seen  solid  water  shown  at  third 
gage  and  dry  steam  at  the  lower  gage  .it 
the  same  time,  and  while  we  were  looking 
at  it  it  reversed  the  programme,  and  in 
less  than  half  a  minute  it  was  back  to  first 
condition.  I  have  met  four  or  five  engi- 
neers who  have  seen  the  same  thing,  but 
no  one  can  explain  the  cause.  A, — Bad 
feed  water  that  causes  foaming  or  violent 
ebullition  of  the  boiler  contents  will  some- 
times cause  the  action  our  correspondent 
writes  about. 

(46)  E.  H.  B,.  Oakland.  Cal„  writes: 
In  Locomotive  Engineering  of  January. 
1899,  on  page  51.  there  is  a  description  of 
an  English  express  engine.  As  the  con- 
struction seems  to  be  quite  a  handsome 
engine,  I  am  curious  to  know  how  many 
miles  per  hour  this  machine  is  capable  of 
going,   and    I    would  be   much   pleased   '.f 


you  could  inform  tne.  I  wish  you  could 
also  kindly  inform  me  whether  the  en- 
gines with  the  single  pair  of  drivers,  as  in 
the  engraving,  are  as  good  as  those  which 
have  two  pairs  of  drivers.  A. — Locomo- 
tives with  a  single  pair  of  drivers  arc  re- 
markable for  running  freely,  but  they  slip 
badly  when  starting  a  heaty  load.  The  en- 
gine referred  to  could  probably  pull  a 
light  train  at  a  speed  of  75  or  80  miles  an 
hour. 

(47)  H.  B.  M.,  Wellsville,  O.,  writes: 
There  is  a  class  of  engines  on  this 
division  with  cylinders  22  x  28  inches, 
valve  set  with  3-16-inch  lap,  6  inches  valve 
travel,  ports  l]/-- y.  23  inches,  exhaust  port 
3  .X  23  inches,  and  bridges  1%  inches. 
With  valve  on  center  of  seat  it  has  i-inch 
outside  lap,  and  one  side  ^-inch  inside 
lap,  with  other  side  line  and  line  inside. 
Please  tell  me  why  this  valve  has  J^-inch 
inside  lap  on  one  side,  and  on  which  side 
it  should  be,  forward  or  back  end?  This 
engine  cuts  off  at  25  inches.  There  is  a 
difference  of  opinion  concerning  this  be- 
tween myself  and  another  party.  I  said 
after  the  steam  had  been  exhausted  and 
the  valve  had  closed  the  exhaust  port  there 
yet  remained  some  steam  in  the  cylinder, 
which  will  be  compressed  and  helps  the 
piston  on  its  return.  There  is  more  area 
on  forward  end  than  in  back  end  of 
cylinder  because  the  piston  rod  4  inches 
diameter,  will  occupy  a  portion  of  the  area 
of  the  back  end,  and  consequently  the  area 
of  the  back  end  will  be  less.  I  think  the 
J^-inch  inside  lap  should  be  on  the  for- 
ward end  to  close  the  exhaust  port  sooner 
to  make  the  compression  equal.  Am  I 
right?  A. — We  do  not  see  any  sense  in 
putting  inside  lap  on  one  side  of  the  valve 
;ind  not  on  the  other.  If  it  was  done  to 
equalize  compression,  it  ought  to  be  on 
the  forward  end  as  vou  sav. 


Railroad  Slang. 

One  of  the  Western  railroads  had  a 
rear-end  collision  in  which  the  second 
section  ran  into  the  first  just  after  they 
had  stopped  to  head  into  the  side  track, 
the  head  brakeman  being  engaged  in  turn- 
ing the  switch.  On  the  investigation  he 
was  the  first  man  called  on  the  carpet,  and 
was  asked  to  state  the  location  of  each 
man  in  the  crew  of  the  leading  train  at  the 
instant  of  the  collision,  which  he  did  in 
this  wise : 

"The  con  was  a  flipping  the  tissues  in 
the  dog  house ;  the  hind  shack  was 
freezing  a  hot  hub  near  the  hind  end ; 
tallow  pot  was  cracking  diamonds  in  the 
tank;  Eagle  Eye  was  down  greasing  the 
pig,  and  I  was  bending  the  rails  at  the 
head  end  when  they  hit  us." 

Some  of  our  operative  railroad  men 
will  have  to  get  a  hustle  on  themselves  if 
they  expect  to  keep  up  with  the  American 
soldiers  and  sailors  who  are  now  attend- 
ing strictly  to  the  business  of  making  the 
American  language  both  spoken  and 
understood  all  over  the  world. 
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Air=Brake  Department. 


Sixth    Annua!    Convention   of  the    Air 
Braise  Association. 

Tlie  sixth  annual  meeting  of  the  As- 
sociation of  Kailroad  Air-Brakc  Men  will 
be  held  at  the  Cadillac  Hotel,  Detroit, 
April  iilh,  I2th  and  13th.  Committees 
will  report  on  the  following  subjects:  "Air 
Gages  for  Air  Signal  and  Driving  Wheel 
Brakes;"  "Breaking  Apart  of  Trains;" 
"The  High-Speed  Brake;"  "Recording 
Gages  for  Air  Pressure  and  Shocks;" 
"Yard  Air-Brake  Repairs  for  Cars;" 
"Steam  Heating  of  Passenger  Cars," 
and  "Organization  of  Air-Brake  Depart- 
ments." 

There  are  also  ten  subjects  announced 
for  topical  discussion  as  follows:  'Dis- 
position of  the  Air-Pump  Exhaust;" 
"Efficiency  of  the  9^-inch  Air  Pump 
Compared  to  That  of  Other  Com- 
pressors ;"  "The  Use  of  Water  Brakes  for 
Locomotives ;"  "The  Location  of  Gages  in 
Locomotive  Cabs ;"  "Methods  of  Locating 
Defective  Parts  of  Triple  Valves;"  "Care 
of  Whistle  Signal  Valves  on  Locomo- 
tives;" "Importance  of  Tight  Non-Return 
Check  Valves  in  the  Westinghouse 
Triple;"  "Packing  for  Air-Pump  Piston 
Rods ;"  "The  Best  Method  of  Connecting 
Up  the  Air  Brakes  of  Double-Headers," 
and  "The  Importance  of  the  Running  Test 
of  Brakes  at  Terminals." 


Worth  a  Great  Deai. 

An  air-brake  man  writes  us  that  he  r?;- 
cently  had  occasion  to  ride  with  a  num- 
ber of  engineers  on  one  of  the  prominent 
lines  in  the  United  States.  He  rode  with 
forty-seven  engineers,  but  found  among 
the  forty-seven,  at  that  time,  that  only 
one  of  the  men  made  the  water-tank  stop; 
without  using  the  emergency  application 
of  the  brakes.  Inquiry  elicited  the  sur- 
prising information  that,  out  of  the  forty- 
seven,  only  one  took  any  mechanical  paper 
ct  all.  This  one  man  took  Locomotivk 
Engineering.  A  singular  coincidence  is 
that  the  man  who  made  the  water-tank 
stop  without  the  emergency  application 
was  the  man  who  took  the  paper.  As 
"actions  speak  louder  than  words,"  we 
will  refrain  from  saying  anything  further. 


Three  of  the  thesis  subjects  of  the  Rail- 
road Mechanical  Engineering  Department 
of  Purdue  University  are  on  air  brakes, 
are  of  much  interest  and  importance, 
and  are  as  follows :  "A  Study  of  the 
Action  of  Air  in  the  Train  Pipe  During 
Service  and  Emergency  Applications  of 
Air  Brakes,"  "Effect  of  Pressure  Upon 
the  Coefficient  of  Friction  of  Different 
Brake  Shoes,"  and  "Effect  of  Speed  Upon 
the  Coefficient  of  Friction  of  Different 
Brake  Shoes." 


CONDUCTED  BY  P.  M.  NBLLIS. 

Insufficient  Bral<in^  Methods  on  British 
Railway  Wagons. 

A  correspondent  sends  to  one  of  the 
English  mechanical  journals  the  following 
account  of  a  railway  accident,  and  his 
criticism  on  the  insufficiency  of  the  ancient 
braking  methods  employed : 

"In  August,  1897,  a  lime  train  overgot 
the  men  who  were  working  it  on  the  above 
[Buxon]  branch  and  ran  away,  and,  as 
is  well  known,  with  very  disastrous  re- 
sults, killing  one  man  (a  passenger  who 
was  on  the  station)  and  causing  great  de- 
struction to  station  property.  The  cause 
was  not  far  to  seek — inadequate  brake 
power.  But  that  would  not  do  for  the 
officials,  the  blame  must  be  put  on  some 
one's  shoulder,  and  so  the  driver  and 
guard,  who  were  victims  of  circumstances, 
were  reduced  in  position  and  pay  (gs.  and 
Ss.  per  week  respectively),  which  unjust 
reduction  they  are  still  suffering.  At  the 
Board  of  'I'rade  inquiry  which  was  sub- 
sequently held.  Colonel  Yorke  strongly 
recommended  20-ton  brakes  or  two  lo-ton 
brakes  with  a  man  in  each.  But  what  do 
we  find  ?  That  some  of  the  trains  never 
have  had  big  brakes,  and  are  to-day  work- 
ing with  9  or  lo-ton  brakes,  with  only  one 
brakesman,  and  that  the  men  have  to  still 
trust  to  private  traders  to  supply  the  al- 
mighty L.  &  N.  W.  with  brake  power  to 
work  their  trains  safely.  In  the  event  of 
another  runaway  occurring  what  becomes 
of  Colonel  Yorke's  recommendation,  and 
who  will  be  to  blame — the  men  who  are 
doing  their  best  to  work  safely  or  the 
officials  who  are  wilfully  ignoring  Board 
of  Trade  recommendations? 

"If  some  of  the  officials  had  to  work  the 
trains  there  would  soon  be  an  alteration. 
They  do  not  care  about  having  their  necks 
in  a  noose,  but  it  does  not  matter  about 
others.  Just  think  what  the  position  is  at 
times  when  starting  down  a  seven-mile 
bank  with  a  falling-  gradient  of  i  in  58, 
with  thirty  wagons  of  lime  averaging  10 
tons  of  lime  in  each,  also  the  weight  of  the 
wagon  another  5  tons. 

"The  engine  in  front  is  fitted  with 
wooden-brake  blocks,  the  brake  van  in  rear 
i^  fitted  with  same,  and  out  of  the  whole 
thirty  wagons  there  is  not  one  that  has 
got  a  good  brake  to  pin  down.  A  very 
unpleasant  position  truly,  but  one  that 
men  are  often  placed  in,  and  it  is  onh'  by 
the  greatest  care  that  they  can  keep  their 
trains  under  proper  control." 

The  braking  methods  employed  as  above 
described  are  ancient,  indeed,  and  quite  in- 
sufficient, as  the  correspondent  claims.  In 
this  country  we  are  to-day  holding,  with 
air  brakes  on  falling  grades  of  116  feet  or 
more  to  the  mile,  trains  of  forty  and  fifty 
cars,  each  car  weighing  17  tons  each  and 


loaded  with  25  tons.  That  is,  a  total  train 
weight  (not  counting  the  weight  of  the 
engine  and  tender)  of  1,680  tons  is  suc- 
cessfully handled  on  falling  gradients  of  i 
foot  in  45.  A  comparison  of  this  with  the 
correspondent's  train  of  450  tons  on  a 
I  in  58  grade,  or  gi  feet  fall  to  the  mile, 
speaks  eloquently  of  the  efficiency  of  the 
Westinghouse  automatic  air  brake,  and 
calls  forth  our  sympathy  for  those  of  our 
British  railway  cousins  who  are  obliged  to 
still  u=e  the  antiquated  braking  systems 
which  progress  and  safety  long  ago  passed 
and  left  behind. 


Sleeping  Car  Rates  to  Air-Brake  Con- 
vention. 

The  Committee  on  Arrangements  has 
received  the  following  reply  from  the 
Pullman   Company: 

"This  company  will  take  pleasure  in  ex- 
tending the  members  of  the  association 
and  their  families  the  courtesies  which 
have  heretofore  been  accorded  them.  Dele- 
gates should  be  instructed  to  take  receipt 
for  sleeping-car  fares  over  our  lines  to 
Detroit,  and  on  presentation  of  these  re- 
ceipts, with  the  usual  credentials,  our  rep- 
resentative will  furnish  passes  for  the  re- 
turn trip.  Our  superintendent  will  be  at 
the  Hotel  Cadillac  on  April  1.3th  for  the 
purpose  of  issuing  passes." 

The  Wagner  Company  writes : 

"Instruct  your  people  to  pay  their 
sleeper  fare  to  Detroit,  take  receipts,  and 
on  presentation  of  same  to  our  district 
superintendent  at  that  point,  with  their 
credentials,  he  will  issue  tickets  for  the 
return  trip." 


A  Troublesome  Triple  Valve. 

F.  H.  Mann.  Westfield.  Mass..  writes 
us  that  he  had  some  considerable  annoy- 
ance with  a  certain  triple  valve  before  he 
finally  found  the  cause.  The  triple  piston 
stem  had  broken  in  two  where  it  is  drilled 
for  the  graduating  pin. 


Headquarters    for    Air-Brake   Men   at 
Detroit  Convetion. 

The  Committee  of  Arrangements  for 
the  Si.xth  .Annual  Convention  of  .Air-Brake 
Men.  to  be  held  in  Detroit.  Mich.,  April 
nth,  I2th  and  13th,  has  selected  for 
headquarters  the  Cadillac  hotel,  where  the 
rates  will  be  $2.50  each  person  in  rooms 
facing  the  court,  and  $3  for  front  rooms. 
Rooms  with  bath.  $3  and  $4  per  day, 
.American  plan.  Lower  rates  of  $2  and 
$2.50  per  day  have  been  secured  at  the 
Wayne  Hotel  and  Hotel  Normandie,  ten 
minutes'  walk  from  the  Cadillac.  The 
convention  facilities  of  the  latter,  how- 
ever, recommend  it  for  headquarters. 
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Acetylene  gas  appears  to  be  advancing 
steadily  into  favor  for  lighting  purposes, 
in  spite  of  the  disrepute  the  gas  fell  into 
through  explosions  caused  by  ignorant 
handling.  There  will  be  an  exhibition  of 
acetylene  gas  apparatus  held  in  Budapest. 
Austria,  in  May,  and  gold  and  silver 
medals  will  be  awarded  to  those  exhibit- 
ing the  most  meritorious  apparatus  de- 
signed for  the  manufacture  or  use  of 
acetylene  gas. 


CORRESPONDENCE. 


Handy  Arrangement  of  Cab   Fixtures. 

Editor: 

I  send  you  a  photograph  of  the  inside  of 
a  cab  of  engine  209.  Savannah,  Florida  & 
Western  Railway.  I  think  it  is  the  best 
arranged  of  any  I  have  seen.  The  brake 
valve  is  to  the  right  of  the  reverse  lever. 
where  you  can  reach  it  and  look  out  for 
signals  at  the  same  time.  The  air  gage 
is  in  front  of  you,  where  you  can  see  it. 
The  lubricator  is  where  you  can  reach  it ; 
so  is  the  injector.  Orange  Pound, 

Engr.   S.  F.  &  W.  Ry. 

Bartow,  I-la. 


One  Cause  for  a  5low°Running  Pump. 

Editor: 

An  engine  running  near  here  recently 
had  considerable  trouble  with  air  pumps. 
three  pumps  being  tried  in  quick  succes- 
sion, all  working  alike,  namely,  very  slow 
and  blowing  badly.  One  day  the  engineer 
discovered  the  exhaust  tip  of  pump  nearly 
stopped  up.  He  took  the  same  off  and 
with  liberal  use  of  hammer  pounded  out 
the  bard  formation.  The  pump  was  then 
tried  and  made  all  kinds  of  speed;  also 
air.  This  may  be  an  old  disease,  but  it  is 
new  to  me.  W.  B.  V.\n  Horn. 

IVadsworth,  Nev. 


Main  Reservoir  Location. 

Editor: 

I  am  running  an  engine  out  of  this  city 
that  came  out  of  the  shop  a  short  time 
ago,  equipped  with  air  brakes.  The  main 
drum  is  under  the  deck  back  of  firebox. 
In  the  snow  and  cold  of  last  month  we 
had  a  lot  of  trouble  with  the  air  pipes 
freezing  up,  most  of  the  time,  when  run- 
ning. The  ash  pan  would  fill  up  with 
loose  snow  from  the  track,  causing  the 
engine  to  steam  bad ;  that  is,  when  we  had 
to  use  the  back  damper. 

We  have  other  engines  on  this  road 
with  the  air  drum  over  the  frames,  just 
back  of  the  cylinder  saddle.  The  air 
pipes  did  not  freeze  nearly  so  bad  on  these 
engines,  and  they  did  not  get  nearly  so 
much  snow  in  their  ash  pans  while  using 
the  back  damper. 

We  have  a  few  men  on  this  road  who 
claim  that  under  the  deck  is  the  proper 
place  for  the  drum.  Others  claim  most 
any  other  place  on  the  engine  to  be  more 
suitable    for   it.      We    have    concluded    to 


leave  it  to  you  to  decide;  also  why  this 
engine  sucked  so  much  snow  in  the  pan. 
J.\MF,s  Smith. 

Bay  City,  Mich. 

[It  is  quite  likely  that  the  short  bends 
and  other  places  for  water  to  collect  and 
freeze  had  more  to  do  with  the  pipes 
freezing  than  the  location  of  the  reser- 
voirs. A  pipe  covered  with  snow  will  not 
freeze  any  quicker  than  one  expjsed  to 
the  cold  air.  The  main  reservoir  should 
be  placed  at  the  lowest  point  of  the  air- 
brake system  between  the  air  pump  and 
brake  valve,  in  order  to  let  the  water  col- 


"Too  Many  Cooks,"  Etc. 

Editor: 

An  amusing  incident  happened  some 
time  ago,  and  as  the  joke  happened  to 
fall  on  a  general  manager  we  won't  keep 
it,  for  we  don't  often  get  a  chance  to  joke 
them.  The  general  manager  referred  to 
had  got  to  be  pretty  well  up  on  the  use 
and  theory  of  air  brakes.  He  had  a  very 
nice  special  valve  put  in  his  car,  and  a 
duplex  gage  of  his  own  dgsign.  His  valve 
was  so  constructed  that  he  could  draw 
from  the  train  line  and  set  the  brake,  or 
from   the  auxiliary   reservoir  and   release 


HANDY    ARRANGEMENT    OF    CAB    FIXTURES. 


lect  there  and  be  drained  off.  The  first 
place  given  it  was  under  the  deck ;  but  its 
interference  with  setting  up  the  back 
wedges  and  cleaning  the  ash  pan  from  be- 
hind caused  it  to  be  moved  ahead,  between 
the  frames  back  of  the  cylinder  saddle.  As 
will  be  seen,  either  of  these  locations, 
from  an  air-brake  standpoint,  is  preferable 
to  that  on  top  of  the  rear  of  the  tender, 
'the  build  of  the  engine  ofttimes  forces 
the  drum  to  this  location,  and  by  careful 
attention  to  drainage,  entire  satisfaction 
is  had.  There  is  little  doubt  that  the  drum 
under  the  deck  causes  an  eddy  which 
sucks  snow  and  sand  into  the  back  driv- 
ing boxes  and  ash  pan  througli  the  back 
damper. — Ed.] 


it.  So  if  he  happened  to  be  on  a  train 
with  a  high  train  line  (his  car  was  brak- 
ing at  100  per  cent.)  he  would  release  his 
brake  partly  by  bleeding  the  brake 
cylinder. 

Upon  the  occasion  referred  to,  the  gen- 
eral manager's  car  was  coupled  on  the 
rear  of  the  regular  train,  and  he  was  sit- 
ting in  his  observation  room  when  he 
noticed  that  the  engineer  had  passed  a 
slow  flag,  and  thinking  the  engineer 
hadn't  noticed  it,  he  applied  the  air  gently, 
but  made  a  regular  emergency  stop,  which 
very  much  surprised  him. 

The  unusual  stop  was  made  in  a  peculiar 
manner.  The  engineer  could  see  the  sec- 
tion men  ahead,  and  they  gave  him  a  sig- 
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nal  to  cniiK-  aliead.  vvliicli  lie  did,  but  lie 
made  an  applieation  to  slow  down  just  a~ 
the  general  manager  was  doing  tlic  same; 
and  it  seems  that  the  train  conduetor  had 
also  seen  the  slow  flag,  and  he  also  made 
a  reduction,  so  they  had  a  triple  reduc- 
tion simultaneously,  which  caused  the  sud- 
den stop. 

The  engineer  [ell  very  nervous,  .-ind 
when  he  made  the  next  stop  and  saw  the 
conductor  coming  ahead,  and  the  general 
manager  following  closely  behind,  he 
thought  his  time  had  come.  But  the  con- 
ductor went  to  explain  to  the  engineer, 
and  said :  "Jack,  I  thought  you  did'nt  see 
the  flag,  and  I  just  touched  the  valve  when 
we  stopped  so  suddenly.  Never  made  so 
quicU   a   stop   with   so   small   a   reduction." 


A  Cosy  Air-Brake  Instruction   Room. 

lull.,,!-: 

I  send  you  three  pictures  of  our  air- 
brake instruction  room,  put  in  by  the 
Atchison,  Topika  &  Santa  Fe  Railway 
Company  and  the  engineers  and  firemen, 
lor  tlie  employes  on  the  Oklahoma 
divi-iun. 

■i'lm  will  notice  that  we  b.-ive  the  room 
clean  and  nicely  carpe;ed.  fitted  with 
chairs,  etc.,  the  employes  paying  for  this 
part  of  it,  as  they  wanted  it  to  look  nice. 

We  have  six  cars,  a  tender,  and  driver 
brake  with  gages  on  all  cylinders,  reser- 
voirs and  train  line.  View  No.  2  shows  a 
quiet  corner.  No.  3  shows  bench  with  sec- 
tional triples,  brake  valves,  etc.  You  will 
al.so  notice  a  picture  to  the  left  given  by 


A  Steam  Heat  Prank. 

liditur: 

The  action  taken  at  the  Baltimore  Con- 
vention of  the  Air-Brake  Men's  Associa- 
tion, to  appoint  a  Committee  on  Steam 
Heat  for  Passenger  Equipment,  is  believed 
to  be  of  vast  importance  to  the  associa- 
tion as  well  as  to  railroads.  The  duties 
of  air-brake  inspectors  being  so  inter- 
woven with  that  of  steam  heating  of 
trains,  it  is  but  pertinent  that  the  inspec- 
tor should  be  familiar  with  and  able  to 
answer  all  questions  intelligently,  pertain- 
ing to  locomotive  and  car  equipment. 

Allow  me  to  give  a  bit  of  experience 
wherein  a  "head  and  rear  end  collision" 
had  taken  place  in  the  same  train.  The 
complaint  by  the  conductor  was  "shutting 


FIG.    I.     .MR-BRAKE    INSTRUCTION    ROOM    OF    .XTCHISON,    TOPEK.-\    S;    S.\NT.\    FE    R.\IL\VAY,    AT   ARKANSAS   CITY,    KAX. 


Then  the  general  manager,  who  had  just 
arrived,  told  his  story  and  said:  "Boys, 
that's  one  on  me.  I  thought  you  missed 
the  flag  and  I  just  'touched'  it  when  we 
stopped." 

The  engineer  felt  greatly  relieved,  but 
failed  to  confess  that  he  had  "just  touched 
it"  also,  until  he  came  to  the  shops,  when 
he  told  his  side  of  the  story. 

D.  P.  Kei.logg. 
Oakland.  Cal.         Gen.  Fmn.  S.  P.  Shops. 


Correspondents  writing  fur  information 
on  cause  of  air-brake  troubles  should  not 
try  to  make  their  letters  short.  Write  us 
fully  and  at  length.  If  there  is  any  cut- 
ting down  we  will  do  it. 


Locomotive  Encineeri.vg.  We  are  all 
very  proud  of  our  instruction  room,  and 
are  under  lasting  obligations  to  our  genial 
roundhouse  foreman.  Mr.  J.  Drury.  for 
the  interest  he  has  taken  in  the  same. 

A.  L.  Beardsley. 
Arkansas  Cltx,  Kan. 


-Mr.  W.  F.  Br^>dna.x  has  resigned  his 
position  as  general  air-brake  inspector  and 
instructor  on  the  Southern  Railway,  to  ac- 
cept the  position  of  general  car  and  air- 
brake inspector  on  the  Atlantic  Coast  Line. 
His  many  friends  feel  every  confidence 
in  his  ability  to  push  right  along  to  the 
top. 


off  steam."  After  leaving  a  division  point 
one  cold  night,  it  was  noticed  by  opening 
the  valve  that  a  tremendous  pressure  was 
blown  from  the  rear  end  of  the  train,  hav- 
ing the  freak.  At  the  first  stop,  in  about 
an  hour's  run.  I  climbed  upon  the  engine 
and  noticed  the  gage  registered  20  pounds. 
My  instructions  were,  on  this  train,  to 
carry  not  less  than  ..-o  pounds.  I  called 
t.ie  engineer's  attention  to  the  matter,  also 
the  pressure  I  noticed  at  the  rear  an  hour 
previous.     He  replied : 

"There  is  trouble  somewhere,  and  has 
been  reported  three  times.  Sometimes  the 
gage  is  all  right,  and  tnen  it  would  rixn 
'way  up.  We  set  the  reducer  at  what  I 
think  is  right  and  let  it  go."    The  writer 
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reported  the  case  to  the  roundhouse  fore- 
man, and  by  test  and  examination  every- 
thing was  found  all  right,  apparently.  The 
pranks  continued,  and  the  brief  but  un- 
pleasant experience  of  tlie  train  crew 
ended  as  follows : 

It  was  not  a  case  of  shutting  off  steam 
in  the  cab.  The  dome  cover  was  removed 
and  the  steam-heat  throttle  pipe  was 
found  to  be  loo^e.  When  the  engine  would 
round  a  curve,  the  pipe  would  tip  over 
under  the  dome  ring,  and  almost  entirely 
choke  off  the  steam.  When  she  would 
lurch  or  sway  in  an  opposite  direction, 
the  opening  was  relieved.  And  so  it  had 
been.  The  pipe  was  clamped,  and  thus 
ended  the  trouble.  W.  H.  Durant. 
A.  B.  &  St.  H.  Insp.,  B.  &  M.  R.  R. 

Concord.  .V.  //. 


vinckt-undt  er  tosthringk  dree  dimes  tide 
erroundt  mi  pody.  In  dese  condeshun  I 
vas  bresendted  by  der  insidte  uf  der  dore 
oudsidte.  ven  suuivon  frum  der  insidte 
gride  oudt ; 

"Ho  vas  cumingk  hear?" 

Ven   I  cnscrcdt  oudt,   "Idt  is  me.  Jake 


"Vu  vil  vaidt  undil  I  sea  uf  mi  ruflfens 
ar  redy."  Der  bresident  vos  informt  uf 
mi  tesire  undt  hese  enser  returnet.  vich 
\'os : 

"Ledt  him  ender  dese  essosiashun  In 
der  due  forum  und  reseif  sumdingks  vot 
lie  tondt  vos  longkin   fur." 


Jake  Baker  Takes  His  Third  Degree  in 
the  Air^Brake  Association  Club. 

Mesler  Y editor: 

It  es  midt  fealingks  so  brofoundt  ligke 
der  silence  I  hef  tu  speagk  on  dese  ocg^.  • 
shun.  Dose  vords  vot  cum  frum  d';r 
posem  sthicks  ven  dey  gidt  pi  der  lib;, 
undt  I  eggsbress  sumdingks  vot  I  tondt 
speagk.  Der  reson  uf  mi  meloncoHcnes  i-; 
dis:  I  hef  pean  raised  (ur  lowerdt,  I  tondl 
culdt  sed  vich  egsectly)  tu  der  supbliiiio 
tegre  uf  eggspurt  in  der  Are  Bragke  Esso- 
siashun Club,  so  uf  yu  vil  kindtly  lendt 
me  yure  eres,  I  vil  toldt  you  how  idt  vas 
tu  pe  pungko  sthered. 

Es  upbon   al   breviu^   nrga-;lniii~,    I   va^ 


FIG.    3.     SECTin>r,\T,    APPARATUS   AND  CHART.S. 


I--IG.   2.     COZY  CORNER  IN   INSTRUCTION   ROOM. 


prebared  in  er  lidtle  schmal  rume  oudt- 
sidte  uf  der  bigk  rume  by  peingk  tressedt 
oop  in  er  gostum  madte  py  excidendt  fur 
dese  ocgashun,  undt  midt  er  bare  uf 
schlibers  vat  hef  ust  von  in  er  bare,  hood- 


Bagker,  vot  hes  pean  hear  pefor  a  coople 
ow  dimes." 

He  esk  me  vot  I  vontedt  now.  I  toldt 
him  dot  I  vos  loogkin  fur  moar  infurnui- 
shun.     He  den  sed : 


I  vas  den  volkcdt  eroundt  der  rume 
dree  dimes  on  der  duble  qwick  stheps, 
ven  sumvon  sed  "Haldt-wo-bagk-ub,"' 
undt  esk  me  der  saim  gwestiun^  es  vos 
rnseredt  pefor.  undt  alzo  esk  me  vere 
didt  I  cum  frum  undt  vere  I  vos  trefel- 
ingk.  I  sed  I  vos  frum  avay  oudt  Vest 
undt  vos  sthardet  East.  He  sed  vy  I  didt 
lefdt  der  Vest.  I  teldt  him  I  vos  on  mi 
vay  tu  Detroit  tu  der  '99  conwenshun,  ver 
1  vuldt  reseif  moar  insthrucshun  on  der 
air  bragke,  so  dot  I  culdt  teraandt  bedter 
vages.  mit  dem  I  culdt  brovide  moar  fur 
miselef  undt  femily. 

He  den  esk  me  uf  I  va-  en  are  bragke 
iiinn.  I  sed  I  vos,  undt  culdt  brove  idt 
l>y  sum  pasvords  undt  sines.  He  vontedt 
der  pasvordt.  budt  I  sed  "Nodt  on  yure 
lifes.  I  didtn't  gidt  idt  dese  vay.  I  vil 
gif  idt  tu  yu  on  der  insthalmendt  blan." 
1  den  visper  tu  him  in  dree  silabcls  der 
vord  "Wes-ting-house."  He  sed.  "Dis 
is  vel.  Since  yu  vos  in  bosesshun  uf  dese 
gwalifigashuns,  yu  vil  pe  conduchtedt  tu 
der  senor  mogul,  ho  vil  host  yu  how  tn 
sthart  East,  vich  vos :  Ease  tu  der  Nordth, 
edvense  on  yure  lefdt  nee,  bringink  der 
toe  uf  der  ridte  tu  der  heal  uf  der  lefdt, 
derby  formingk  er  cirgle  uf  er  skvare." 
Dis  vos  esy.  fur  er  feller  vot  tose  in. 

Erboudt  dis  dime  der  senor  mogul  sed : 
"iMcstcr  Bresident,  der  kandertate  is  in 
ordter."  Der  bresident  sed:  "Jake  Bagker. 
pefore  yu  kin  pecom  er  fulfletchedt  mem- 
per  uf  dese  Are  Bragke  Essosiashun  Club, 
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yu  vil  hcf  tu  tagkc  iipbon  yurself  en  opbli- 
gasliun  vot  al  iif  us  hcf  don  pefor.  Dis 
vil  iiodt  inderfcar  mit  yure  bolidicle  sidu- 
asluin.  Vas  yu  stiiil  vilingU?"  I  sed, 
"Vy,  serctinly." 

J  vas  den  condugtedt  lu  dcr  ccudcr  'if 
dor  runic  undt  coscdt  tu  neal  pcliindt  cr 
nine  undt  er  liclcf  insli  bump,  mi  ridte 
liendt  resdting  on  er  F-6  bragke  vclf,  mi 
lefdt  eggstcndtcd  reechingk  icr  cr  cobpy 
uf  dcr  1895  lii-occdingks  uf  dcr  Are- 
Bragke  Essosliiashun.  In  dese  bosishun 
1  toogk  der  opbligashun,  bromisingk  nefer 
tu  gonscal  eny  uf  der  segrets  uf  dese 
essoshiashun  so  longk  es  I  vas  cr  meni- 
per,  undt  meny  under  dingks  vot  I  dondt 
ust  reckolegt  dat   I  bromise. 

Eftder  dis  I  vus  agin  valkcdt  croundt 
fer  sum  moar  cggsersise,  ven  sum  von 
toogk  mc  py  dcr  ncgk  undt  vandtcd  me 
tu  gif  him  der  pasvord ;  budt  es  he  vos  •;r 
sthrangcr  tu  me,  I  teldt  him,  "Nodt  uf 
der  kort  nose  herself,  undt  I  dink  she 
due."  Pefore  I  hed  dime  tu  skaware  mi- 
Selef,  undt  imediadely  eftder  sayingk  dis. 
I  sedt  doun — nodt  es  I  ushuly  du,  fer  I 
sedt  doun  on  mi  ere  erboudt  sigxtean 
feadt  frum  vere  I  sthood  ven  I  madtc  uce 
uf   der  erbofe   eggspreshun. 

I  vos  nodt  uste  t'l  sidtingk  in  dere  bosi- 
shun. I  dondt  dingk  idt  ergrese  midt  mi 
constidushun.  [  lirosededt  tu  gidt  mi- 
selef  perbendigkler.  budt  ven  I  cum  ridte 
sidte  ubp  sumdingk  hefy  run  mi  noa-^c 
ubp  ergin.  undt  I  feldt  tiredt.  I  sedt 
down  on  mi  odther  ere.  Idt  vos  bedter 
tu  hef  er  schange.  Idt  vos  munodtino; 
doingk  der  saim  dingk  ofer  undt  ofer. 
Sumpody  toogy  mi  frendtly  essasin  avay, 
undt  I  vos  gwite  bleaset  ven  he  vos 
goan. 

Mi  noas  vos  schweledt  tu  dcr  sise  uf  cr 
rudibagker,  midt  der  culler  uf  plue  undt 
bleck.  Mi  glose  loogkt  ligke  dey  vos  run 
true  von  uf  dose  pedtent  sassage  me- 
sheans.  I  voldt  nodt  hef  dose  men's  tem- 
ber  fur  al  de^e  vorldt.  I  hef  pean 
kigkedt  py  er  moole,  feledt  oudt  uf  cr 
segundt-sthory  vindow,  lernedt  der  roler 
ringk  skader  pesines,  road  er  musteng 
bony  midt  bugkingk  variashuns,  undt 
sthil  gling  tu  life;  budt  al  uf  dese  fead- 
ttres  ar  budt  von  fedther  in  der  belence 
cumbardt  midt  der  resuldts  uf  mi  eggs- 
periense  on  de.-e  ocgashun. 

Budt  I  hef  von  gonsolashun,  dot  I  hef 
sum  inshurense  py  mi  lifes  undt  stil  Iif. 
Dis  magkes  me  feal  so  hepby,  ust  ligke 
er  mans  vot  hef  tue  modther-in-laws  undt 
er  supscribshun  paber  fer  er  memorial 
tombp  tu  King  Soloman,  hose  diregt  de- 
cendtent  I  em.     Ho  toudts  idt? 

J.^iKE    B.\KER. 

Eltuira,  N.   Y. 


The  coming  convention  of  Air-Brake 
Men,  to  be  held  at  Detroit,  Mich.,  April 
nth,  i2th  and  13th,  promises  to  be  verv 
interesting  and  instructive.  Some  excel- 
lent papers  will  be  presented,  and  the 
discussions  will  be  sure  to  be  interes- 
ing. 


QUESTIONS  AND   ANSWERS 

On  Air  Brake  Sub|ect.s. 

(26)  E.  W.  F.,  Fraiikfnrt,  Ind.,  writes: 
Please  to  answer  questions  numbered  19 

and  20  on  page  57  of  Conger's  .Air-Brake 
Catechism.  A, — We  cannot  olitain  an  old 
copy,  to  which  you  doubtless  refer  us. 
Please  send  us  the  question  and  answer, 
and  we  will  be  glad  to  tell  you  if  we  agr';c 
with  the  answer  given. 

(27)  G.  W.  L.,  Braincrd,  Minn., 
writes : 

Will  a  lo-pound  reduction  from  65  set 
a  brake  harder  than  a  lo-pound  reduction 
from  50  pounds  train  line?  I  have  argued 
this  with  several  diflfcrent  people,  and  I 
think  it  will  not.  A. — The  resultant 
cylinder  pressurcl;  will  be  the  same  in 
both  cases. 

(28)  L.  M.  N..  St.  Augustine,  Fla.. 
writes: 

In  handling  a  freight  train  of  forty  or 
more  cars  with  air  on  ten  or  twelve  front 
cars  only,  how  is  the  best  way  to  make  a 
slop  when  backing  to  keep  from  breaking 
train  apart?  A. — The  hand  brakes  on  the 
caboose  and  adjacent  cars  should  be  used, 
and  the  air  brakes  he  used  very  carefully. 

(29)  C.  P.  S..  Dayton,  O.,  writes: 

I  have  on  an  engine  a  D-5  brake  valve 
(1892  model)  that  when  you  make  an  ap- 
plication of  brakes  in  service  notch,  you 
get  the  emergency,  and  when  you  bring 
the  handle  back  on  lap.  the  black  pointer 
inmiediately  goes  up  10  pounds.  What  is 
the  trouble?  .'\. — There  is  probably  a 
stricture  in  the  passageway  between  the 
equalizing  reservoir  and  chamber  D.  Loo'k 
and  see  if  the  gasket  in  the  coupling  be- 
tween the  brake  valve  and  pipe  to  small 
reservoir  is  not  crushed  into  the  passage- 
way. 

(30)  E.  T.  K.,  Tracy,  ^ilinn..  writes: 

In  the  bushing,  of  the  reversing  valve 
of  the  Westinghouse  8-inch  pump  is  a 
small  port  leading  from  near  the  top  of 
the  bushing  down  the  side  and  opening 
against  the  stem  of  the  piston.  I  can 
find  nothing  in  any  of  the  works  I  have 
regarding  it.  Please  explain  its  use.  A. — 
This  port  provides  for  drainage  of  con- 
densation from  the  top  of  the  reversing 
piston,  and  at  the  same  time  forms  a  water 
packing  for  the  stem.  See  page  49, 
January,   1898.  number. 

(31)  L.  M.  N.,  St.  Augustine.  Fla., 
writes : 

I  often  find  in  handling  air  on  freight 
trains  quick-action  triples  which  fly  into 
emergency  application  when  pressure  is 
only  reduced  about  6  pounds.  Please  tell 
me  the  cause  and  remedy,  and  do  not  fail 
to  tell  me  how  to  quickly  and  unmistak- 
ably locate  which  car  or  cars  these  emer- 
gency applications  are  on,  so  I  can  cut 
them  out?  A. — Considerable  trouble  of 
this  nature  is  being  had  just  now  from  a 
make  of  triple  valve  that  has  not  passed 
the  master  car  builders'  tests,  and  is  being 
bought  by  a  few  railroads.  The  trouble- 
some valve  looks  some  like  the  \\'esting- 


housc,  but  a  careful  look  will  tell  the  dif- 
ference. The  method  of  correction  used 
on  most  roads  having  the  trouble  is  to 
cut  the  valve  out. 

(32)  B.  J.  R.,  Macon,  Ga.,  writes: 
I  am  running  a  locomotive  with  a  95^- 
inch  Westinghouse  air-brake  pump,  and 
using  a  D-6  (1892  model)  valve.  My 
lender  brake  slicks  every  lime  I  use  a 
service  stop  application  and  will  not  re- 
lease till  engine  has  run  from  50  to  75 
feet.  I  have  cleaned  and  examined  tender 
triple  several  limes,  but  can  find  no  cause 
for  such.  I  might  add  that  I  have  trouble 
ill  getting  my  excess,  and  that  with  the 
light  engine  I  usually  have  80  pounds 
train  line  and  90  pounds  main  reservoir 
pressure.  Will  you  tell  me  the  cause  of 
the  trouble  and  the  remedy?  A. — Your 
brake  probably  sets  with  about  the  same 
pressure  that  you  have  in  your  main  reser- 
voir, and  naturally  would  be  hard  to  re- 
lease. This  trouble  would  be  aggravated 
by  small  main  reservoir,  in  need  of  drain- 
ing, poor  air  pump,  too  short  piston  travel, 
and  12x33  auxiliary  reservoir  on  an  8- 
inch  brake  cylinder.  Look  after  these 
points  and  your  trouble  will  probably  dis- 
appear. 

<^33)  B.  J.  R.,  Macon.  Ga..  writes: 
1  have  great  trouble  in  getting  excess 
pressure  of  20  pounds.  When  engine  is 
light  my  hands  stand:  Train-line  80 
[lounds  and  reservoir  90  pounds;  with  'ix 
cars,   train-line   80  pounds   and    reservoir 

00  pounds ;  with  fifteen  cars,  train-line  65 
p:)unds  and  reservoir  go  pounds.  I  have 
been  unable  to  regulate  these  pressures 
to  70  and  90  pounds,  as  they  should  be. 

1  have  tried  governor  and  excess-pressure 
spring  nut  by  tightening  and  loosening  it. 
but  only  meet  failur-.  Please  tell  me 
cause  and  remedy.  My  understanding  is, 
governor  controls  red-hand  pressure  and 
nut  on  bottom  of  excess  spring  of  engi- 
neers' valve  controls  black  hand.  Am  I 
right?  A. — You  probably  have  a  slight 
leakage  past  your  supply  valve,  which 
does  not  show  up  except  with  the  light 
engine.  The  uncertain  action  of  the  feed- 
valve  attachment  is  no  doubt  caused  by 
the  piston  and  spring  binding  in  some 
way.  See  that  the  piston  works  free  in 
its  cylinder,  and  that  the  ends  of  the  spring 
butt  squarely  against  the  adjusting  nut 
and  under  side  of  piston.  Your  under- 
standing of  the  pump  governor  and  feed- 
valve  attachment  controlling  the  red  hand 
and  black  hand,  respectively,  is  correct. 


H.  K  Porter  &  Co., Pittsburgh.  Pa..have 
issued  a  neat  book  giving  the  story,  al- 
most without  words,  of  their  growth  and 
present  plant.  Good  half-tones  show 
plainly  the  different  departments  of  the 
works,  as  well  as  some  of  their  products. 
Those  who  are  fortunate  enough  to  ob- 
tain a  copy  will  preserve  it  for  future 
reference.  Those  interested  in  small  loco- 
motives should  see  on  what  terms  it  can 
be  obtained. 
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Sir    Douglas    Galton,  K.  C.  B. 

In  ihc  course  of  its  coiiimcius  upon  the 
death  of  Sir  Douglas  Galton,  K.  C.  B., 
on  March  loth,  and  his  achievements,  the 
Railroad  Gazette  says : 

"He  had  other  honorable  positions,  and 
did  other  useful  work ;  but  we  are  chiefly 
concerned  with  his  contributions  to  the 
art  of  train  braking  and  to  the  world's 
knowledge  of  the  laws  of  friction.  In 
1878  Sir  Douglas,  then  Captain  Galton. 
in  co-operation  with  George  Westing- 
house,  Jr.,  carried  out  the  Galton-West- 
inghouse  brake  experiments,  which  have 
become  classical.  Mr.  Westinghouse  de- 
signed and  constructed  the  automatic  re- 
cording apparatus  and  doubtless  laid  out 
the  scheme  of  experimentation.  Captain 
Douglas  Galton  was  chosen  by  the 
Institution  of  Mechanical  Engineers 
(British)  to  direct  the  experiments.  These 
two  gentlemen  worked  together  with  great 


A  New  Pipe  Threading  Machine. 

.\  new  machine  which  lias  just  been 
placed  on  the  market  by  the  Armstrong 
Manufacturing  Company,  of  Bridgeport, 
Conn.,  is  shown  in  the  accompanying  il- 
lustration. It  is  built  on  the  same  general 
plan  of  some  smaller  machines  manufac- 
tured by  the  company,  but  it  has  some 
important  modifications.  The  new  ma- 
chine will  thread  pipe  from  i  to  4  inches 
in  diameter.  It  uses  the  regular  Arm- 
strong stock  dies,  which  are  put  into  the 
machine  and  adjusted  in  the  same  manner 
as  the  hand  stock.  The  dies  can  be 
opened  after  cutting  the  thread,  and  when 
the  pipe  is  removed  can  be  locked  back 
to  the  standard  size  without  resetting. 
This  is  accomplished  by  an  automatic 
locking  device  which  is  operated  by  sim- 
ply pulling  a  lever.  This  lever  is  an  im- 
provement over  the  old  form  of  machine, 
and  is  shown  at  the  left  of  the  illustration. 


tlie  same  as  the  Armstrong  Company's 
larger  machines.  The  total  weight  of  the 
machine,  without  the  stand,  is  370  pounds. 


NEW    PIPE    THRE.-\DING    MACHINE. 


intelligence  and  skill,  and  their  reports  to 
the  Institution  established  the  facts,  then 
hardly  more  than  suspected,  that  the  co- 
efficient of  friction  rises  as  the  speed  of 
the  wheels  diminishes,  and  that  the  retard- 
ing effect  is  lessened  the  instant  the  wheels 
begin  to  slide  on  the  rails.  Thus  the  Gal- 
ton-Westinghouse  experiments  and  reports 
were  an  original  and  important  and  per- 
manent addition  to  man's  knowledge  of 
physical  laws.  Few  men  ever  have  the 
fortune  to  do  so  much  as  that." 


The  Board  of  Trade  of  Bethlehem.  Pa., 
is  doing  a  little  lively  work  in  the  en- 
deavor to  interest  people  in  the  Bethlehems 
as  a  place  of  business  and  residence.  As  the 
city  dates  back  to  1741,  it  has  much  that 
is  interesting  from  a  historical  point  of 
view,  and  it  has  advantages  which  may 
well  be  considered.  Among  the  notable 
works  here  are  the  Bethlehem  Iron 
Works,  the  Bethlehem  Foundry  &  Ma- 
chine Company  and  others.  The  secre- 
tary, Mr.  A.  C.  Graham,  should  be  ad- 
dressed for  further  information. 


The  dies,  however,  can  be  adjusted  to  the 
variations  of  fittings  the  same  as  in  the 
stock.  All  the  gears  and  moving  parts  of 
the  machine  run  in  oil,  being  enclosed  in 
a  chamber  which  covers  them  from  chips 
and  dust.  The  die  head  has  no  teeth  on 
the  part  where  it  fits  into  the  shell,  and 
forms  a  bearing,  in  this  way  preserving 
its  bearing  surfaces  and  making  it  impos- 
sible to  get  loose.  In  addition  to  this  bear- 
ing being  preserved  by  not  revolving  on 
top  of  the  gear  teeth,  there  is  an  inner 
journal  of  large  diameter,  thereby  still 
increasing  its  wearing  surface,  and  pre- 
venting the  die  head  from  becoming  loose. 
A  powerful  self-centering  vise,  which 
e.xerts  its  power  on  the  center  of  the  jaw 
and  not  on  the  side,  is  used  with  this  ma- 
chine, and  will  hold  the  pipe,  being 
threaded,  with  a  light  pressure  of  the 
lever.  The  construction  of  the  machine 
admits  of  its  being  fastened  to  a  bench  or 
placed  on  an  iron  stand,  which  is  fur- 
nished when  desired.  The  machine  here 
shown  is  designated  as  No.  00.  and  has 
a  cutting-ot"f  attachment  for  cutting  pipes. 


Russian  Paper  Says  That  the  Burning 
of  the  Home  Life  Insurance  Build- 
ing Was  an  Experiment. 

We  are  indebted  to  Mr.  W.  F.  Dixon, 
Sormovo  Locomotive  Works,  Russia,  for 
the  following  article  that  appeared  in  the 
Xovoe  Vremya,  a  French  paper  published 
daily  in  St.  Petersburg.  In  commenting 
OK  the  article  Mr.  Dixon  says:  "I  do  not 
suppose  that  you  knew  that  the  destruc- 
tion of  your  offices  was  merely  an  incident 
in  the  carrying  out  of  an  experiment,  but 
this  only  verifies  the  old  saying  that  one 
must  go  abroad  for  news."  The  article 
reads : 

"The  immense  height  of  the  more  modern 
buildings  in  New  York  has  necessitated 
the  invention  of  a  contrivance  for  saving 
the  upper  stories  in  the  event  of  a  fire. 
This  invention  consists  of  a  pipe  connected 
to  a  steam  pump,  which  pipe,  by  means 
of  a  special  contrivance,  can  be  elevated, 
within  limits,  to  any  required  liight. 

"To  thoroughly  demonstrate  the  ef- 
ficiency of  this  appliance  the  Americans 
have  neither  spared  their  dollars  nor 
shrunk  from  the  following  experiment; 
which  is,  of  course,  unique  in  its  kind. 
After  coming  to  an  agreement  with  the 
insurance  company  in  whose  jurisdiction 
the  building  lay,  and  also  with  the  cor- 
poration of  the  City  of  New  York,  who 
shared  in  the  expenses,  a  building  fourteen 
stories  high  was  chosen  and  cleared  of  all 
inhabitants  and  movables.  The  picture  of 
the  fire  which  we  give  herewith  is  from  a 
photograph  published  by  Leslie's  Weekly. 

"The  experiment  had  a  two-fold  object 
in  view.  First,  to  test  the  working  of  the 
new  pump,  and  secondly,  to  show  the 
superiority  of  iron  for  building  purposes 
over  wood.  In  the  old  style  of  construc- 
tion the  walls  of  a  burning  house  generally 
fell  in,  but  in  the  present  case  the  main 
body  of  the  building,  fourteen  stories  high, 
remained  standing,  and  will  speedily  be 
restored." 


"The  Locomotive  Magazine"  Ijound 
volume  for  1898,  containing  many  illus- 
trated articles  upon  the  locomotive,  tech- 
nical and  historical ;  also  two  fine  colored 
plates  of  express  engines,  can  be  obtained 
from  the  publisher,  F.  Moore,  9  South 
Place,  Finsbury,  London,  E.  C,  for  $1.50. 
It  makes  a  handsome  volume  and  one  that 
will  be  appreciated  by  many. 


The  Dayton  Malleable  Iron  Company, 
Dayton,  Ohio,  have  issued  some  neat  cir- 
culars describing  their  car-door  fastener.s, 
wrenches,  brake  wheel  and  brake  forks, 
coal  picks,  torches,  car-roof  saddle  for 
running  boards  and  castings  for  track 
work.  The  cut  of  the  car-door  fastener  is 
done  in  black  on  a  yellow  ground,  and  is 
a  very  neat  piece  of  color  work. 
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The  Norwich  Shops  of  the  Lancasliire 
&  Yorkshire  Railway. 

BY  F.  J.  MILLER,  ill  American  Machinist. 

The  Lancashire  &  Yorkshire  Railway 
runs  across  England  from  Liverpool  and 
Fleetwood  on  the  west  to  Goole  and  Hull 
on  the  east  coast.  The  capital  invested  bv 
the  company  is  in  round  numbers  $250.- 
000,000  and  the  length  of  the  road  is  540 
miles.  In  1894,  which  is  the  latest  year 
for  which  I  have  the  figures,  the  road 
had  1,201  locomotives,  which  worked  in 
that  year  10,037,276  passenger  and  6,47.^- 
692  freight  miles,  with  3,884  passenger 
coaches  and  23,833  freight  cars.  Pre- 
vious to  1887  the  company  had  two  shops 
iu  which  repairs  and  construction  of  roll- 


chestcr  to  Ilorwich,  and  then  in  walk- 
ing about  the  immense  establishment 
whore  3,600  employes  work  under  ex- 
ceptionally favorable  conditions,  is  now 
remembered  as  one  of  the  most  pleasant 
experiences  of  my  wanderings  in  Eng- 
land. 

The  ground  inclosed  for  the  shops 
comprises  96  acres,  and  16V2  acres  of 
this  are  covered  by  the  shop  buildings, 
which  are  one  story  high,  and,  unlike  too 
many  British  shops,  have  received  especial 
attention  in  respect  of  heating,  ventilation 
and  lighting.  Not  only  arc  the  shops 
themselves  admirable,  but  there  are  also, 
immediately  adjoining  them,  a  Me- 
chanics'    Institute    and    Technical    High 


Science  and  art  and  commercial  and 
elementary  classes  arc  conducted  in  the 
institute  for  the  benefit  of  employes  and 
members  of  their  families,  there  being 
chemical  and  physical  laboratories,  with 
all  suitable  appliances,  and  regular  ex- 
aminations are  held  and  prizes  awarded 
for  special  proficiency.  Engineering, 
photographic  and  shorthand  societies  and 
chess  and  draughts  clubs,  etc.,  are  affil- 
iated with  the  Institute,  which  is  governed 
by  a  committee  of  officials  of  the  com- 
pany and  an  equal  number  of  employes' 
representatives,  who  are  elected  by  ballot 
each  year. 

About  eleven  acres  of  land  were  given 
by  the  company  for  a  recreation  ground, 
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ing  stock  had  been  carried  on,  one  at 
Miles  Platting  and  the  other  at  Bury. 
These  becoming  inadequate,  it  was  de- 
termined to  build  new  works  and  to  build 
them  in  the  best  possible  manner  and 
with  every  known  and  approved  device 
for  efficiently  carrying  on  the  work,  and 
the  shops  as  they  stand  to-day  are  among 
the  most  interesting  industrial  establish- 
ments of  the  world.  They  were  erected 
^nd  are  now  carried  on  under  the  gen- 
eral supervision  of  Mr.  J.  A.  F.  Aspinall, 
.chief  mechanical  engineer,  who  is  well 
known  in  railway  circles  both  here  and 
in  Great  Britain  as  a  particularly  able, 
broad  minded  and  progressive  man,  and 
the  afternoon  I  spent  with  him.  first  by 
riding  in  his  private  combination  coach 
and  locomotive,  at  high  speed,  from  Man- 


School,  recreation  grounds,  gymnasium, 
cottage  hospital  and  a  large  dining  room, 
all  maintained  by  the  generosity  of  the 
company  or  of  individuals  interested  in  it. 
The  Mechanics'  Institute  was  opened 
in  1888  and  enlarged  in  1893.  At  its  be- 
ginning the  shareholders  of  the  road 
voted  $25,000  to  establish  it.  and  Mrs. 
Samuel  Fielden.  of  Todmorden.  the 
widow  of  a  former  director,  added  to  it 
the  "Samuel  Fielden"  wing.  In  the 
building  there  is  an  auditorium  capable 
of  seating  1,000  people,  and  in  this  not 
only  lectures  but  theatrical  and  musical 
entertainments  as  well  are  given,  there 
being  a  large  and  well-appointed  stage. 
There  is  also  a  large  library,  reading 
rooms,  smoking  rooms,  metallurgical  and 
other  class  rooms. 


and,  at  the  expense  of  two  of  the  direct- 
ors, Messrs.  H.  Y.  Thompson  and  W. 
Hinmers,  it  has  been  attractively  laid  out 
as  a  recreation,  bowling  and  cricket 
ground;  Mrs.  Fielden's  generosity  also 
furnishing  the  well-equipped  and  con- 
stantly used  gj'mnasium  which  is  con- 
nected with  the  Institute.  Mr.  Thomp- 
son, referred  to  above,  donated  the  hos- 
pital, which  is  a  model,  and  is  under  the 
charge  of  the  company's  surgeon  and  a 
trained  nurse.  At  the  time  of  my  visit 
there  was,  fortunately,  but  one  patient  in 
it.  He  had  an  injured  foot,  and.  in  an- 
swer to  the  kindly  inquiries  of  Mr.  Asp- 
inall, said  that  the  surgeon?  were  going 
to  operate  upon  it  in  a  few  days,  it  being 
then  under  preparatory  treatment. 

There  is  everv  evidence  that  these  feat- 
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ures  of  industrial  life  at  Horwich  are 
keenly  appreciated  by  most,  if  not  quite 
all,  of  the  employes  of  the  company,  and 
a  visit  to  the  place  is  most  inspiring  to 
one  who  "has  as  much  interest  in  the 
people  who  go  into  the  shops  as  in  the 
marvelous  products  which  come  out  of 
the  shops."  The  atmosphere  which  per- 
vades the  Horwich  shops  is  a  wholesome 
one,  the  relations  between  the  employes 
and  the  management  are  of  mutual  re- 
spect and  esteem.  It  is  evidently  be- 
lieved that  the  men  employed  by  the  com- 
pany are  something  more  than  mere  in- 
struments contributing  to  the  payment  of 
dividends,  and  they  are  treated  accord- 
ingly, with,  I  am  happy  to  be  able  to 
state,  most  favorable  results  in  every  way. 
In  England,  much  more  than  is  the 
case  here,  railroad  companies  are  in  the 
habit  of  making  practically  everything 
used    by    them.      The    variety    of     things 


paper,  but  the  views  made  from  the 
photographs  did  not,  Mr.  Aspinall  having 
very  kindly  sent  these  to  me,  together 
with  the  drawing  of  the  locomotive  cyl- 
inders used  in  the  description  of  the  work 
of  finishing  these,  which  process  especially 
interested  me. 

Mr.  Aspinall,  in  his  paper,  says : 
There  are  three  entrances  to  the  works, 
the  "main  entrance,"  leading  to  the  offices 
and  workshops  generally;  the  "central 
entrance."  in  close  proximity  to  the  men's 
dining-room  and  cottage  hospital,  and  the 
"foundry  entrance,"  which  is  conven- 
iently situated  for  access  to  the  property 
built  at  that  end  of  the  works.  The  works 
were  commenced  in  1886,  some  of  the 
shops  were  ready  and  brought  into  use 
in  1887,  and  by  the  year  1892  they  were 
practically  completed.  The  lighting  and 
ventilation  have  been  carefully  studied ; 
the    buildings    generally    are    lofty,    and 


ants,  the  drawing  office  and  the  office  for 
accounts,  etc.,  are  placed  at  each  side  of 
a  wide  and  well  lighted  corridor  running 
the  whole  length  and  terminating  at  the 
gallery  of  the  stores.  On  the  ground 
floor  is  a  well  equipped  physical  labora- 
tory, and  on  the  top  floor,  immediately 
under  the  water  tank  which  commands 
the  whole  works,  is  a  chemical  labora- 
tory. One  portion  of  the  ground  floor 
is  used  for  a  test  room,  containing  a  lOO- 
ton  testing  machine,  spring-testing  ma- 
chine, etc.,  the  other  portion  being  used 
for  the  works  manager's  and  clerks'  and 
timekeepers'  offices.  The  rail-level  at 
the  stores  is  the  common  rail-level 
throughout  the  works,  being  395  feet 
above  Ordnance  datum. 

The  General  Stores  consist  of  a  two- 
story  building.  198  feet  long  by  iii  feet 
wide,  formed  in  four  bays,  a  gallery  be- 
ing built  round  the  four  sides,  leaving  a 
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made  here  at  Horwich  is  scarcely  less 
astonishing.  They  commence  with  the 
manufacture  of  their  own  steel,  and 
m.ake  all  their  own  cars  and  locomo- 
tives, signals,  switches  and  telegraph 
instruments.  Elsewhere  in  this  num- 
ber is  a  plan  of  the  grounds  and  cross 
sections  of  the  various  shop  buildings. 
The  figures  and  inscriptions  on  these  will 
make  the  arrangement  and  proportions 
clear. 

The  man  best  qualified  to  describe  the 
shops  is  obviously  the  one  who  designed 
and  now  manages  them,  and  Mr.  Asp- 
inall, a  short  time  ago,  read  a  paper  be- 
fore the  Institution  of  Civil  Engineers 
with  these  shops  as  his  subject.  I  can- 
not do  better  than  to  quote  such  parts  of 
this  paper  as  suit  my  present  purpose, 
and  therefore  abstract  from  them  as  fol- 
lows :  The  cross  sections  of  the  build- 
ings also  formed  a  part  of  Mr.  Aspinall's 


operations  are  exclusively  conducted  on 
the  ground  f^oor.  Gas  made  at  tne  gas- 
works is  now  in  use  to  a  great  extent 
both  for  lighting  and  manufacturing  pur- 
poses, but  electric  light  is  used  in  all  the 
large  shops  where  it  is  more  advantage- 
ous. A  complete  telephonic  system  con- 
nects the  offices  and  shops  throughout 
the  works.  Besides  the  ordinary  4-foot 
8}/2-inch  gage  railway  connecting  the  va- 
rious parts  of  the  works,  there  is  a  nar- 
row-gage railway  (18  inches)  traversing 
every  part  of  the  works,  its  total  length 
being  about  6J4  miles.  It  is  worked  by 
small  locomotives,  which  draw  trains  of 
strong  trolleys  conveying  materials  and 
finished  work  between  the  several  parts 
of  the  establishment. 

On  the  left  of  the  plan,  Fig.  i,  are 
shown  the  chief  mechanical  engineer's 
offices,  which  cover  an  area  323  feet  long 
by  58  feet  wide.     The  offices  for  assist- 


well  for  light  and  air  in  the  center.  The 
heavy  goods  are  stored  on  the  ground 
floor  and  the  light  goods  on  the  gallery, 
access  to  which  for  tramway  trucks,  etc., 
is  aff^orded  by  means  of  a  small  hydraulic 
lift,  other  large  stores  being  hauled  up 
by  a  hydraulic  crane  direct  from  the 
wagons  as  they  arrive.  A  small  space  is 
set  apart  for  the  workmen  who  require 
any  article  from  the  stores,  where  they 
present  their  respective  foreman's  ticket. 

The  Boiler  Shop,  Fig.  2,  is  439  feet  long 
by  III  feet  wide,  formed  in  three  bays, 
the  first  being  used  for  building  and  re- 
pairing boilers,  the  middle  bay  being  used 
for  miscellaneous  work,  including  ten- 
ders and  tanks,  while  the  third  bay  is 
used  exclusively  for  tools,  such  as  drilling, 
punching  and  shearing  machines.  Over 
each  bay.  and  running  the  whole  length 
of  the  shop,  is  an  overhead  traveling 
crane  with  a  longitudinal  traverse  of  150 
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feet  per  minute,  driven  by  a  rope.  The 
small  rivet  furnaces  in  this  shop  are  fired 
bj-  liquid  fuel  injected  by  compressed  air. 
At  the  end  of  the  shop  the  roof  is  car- 
ried some  i6  feet  higher  for  two  spans 
and  the  full  width  of  the  shop,  to  form  a 
riveting  tower.  In  this  space  is  provided 
a  pair  of  hydraulic  pumps  and  accumula- 
tor, and  two  fixed  hydraulic  riveters  for 
boiler  work,  each  having  a  hydraulic 
crane  for  lifting  the  boilers  when  rivet- 
ing. The  longest  boiler  can  be  riveted 
in  a  vertical  position.  Liquid  fuel  fur- 
naces are  fixed  in  close  proximity  to  the 
cranes  and  riveting  machines.  Portable 
hydraulic  riveting  machines  are  used  in 
every  case  where  it  is  possible. 

The  Boiler  Shop  Smithy,  which  is  an 
adjunct  to  the  boiler  shop,  measuring  120 
feet  long  by  iii  feet  wide,  formed  in  two 
bays,  is  fitted  with  several  smiths'  hearths, 
dome  fire,  etc.  The  hydraulic  flanging 
presses  are  also  fixed  in  this  shop  for 
flanging  firebox  backs,  tube-plates,  etc., 
gas  furnaces  being  built  near  them  for 
reheating  the  plates. 

The  Forge,  Fig.  3,  452  feet  long  by  iii 
feet  wide,  formed  in  two  bays,  contains 
the  necessary  heavy  tools  for  the  work  ' 
required  on  the  railway,  the  forgings  be- 
ing heated  in  the  gas  furnaces.  At  the 
back  of  the  forge  are  the  gas  producers, 
and,  the  natural  formation  of  the  ground 
at  this  point  being  14  feet  higher,  the 
producers  are  charged  direct  from  the 
top,  while  the  ashes  are  drawn  out  at  the 
bottom  through  a  water-seal  into  tram- 
wagons  on  the  lower  level,  no  hoisting 
being  required.  The  scrap  is  cut  up  on 
the  high  level,  and  is  conveyed  through 
a  conveyor  into  the  forge,  where  it  is 
made  up  in  piles  for  the  furnaces. 

The  Steel  Foundry,  Fig.  4,  measuring 
150  feet  long  by  135  feet  wide,  formed  in 
four  bays,  contains  one  20-ton  and  two 
lo-ton  Siemens  -  Martin  regenerative 
melting  furnaces,  heated  by  gas  from  their 
own  series  of  gas  producers.  The  ad- 
vantage of  the  higher  ground  at  the  back 
also  proves  most  economical,  as  the 
metal  can  be  run  directly  into  the  charge 
holes  without  crane  power.  A  high- 
level  tramway  has  been  fixed  to  carry 
the  steel  ladle  on  small  cast-iron  col- 
umns and  also  one  at  right-angles  to  it. 
The  middle  bay  is  provided  with  an 
overhead  rope  driven  traveling  crane, 
which  travels  also  the  full  length  of  the 
iron  foundry.  The  core  stoves  are  fixed 
in  the  bay  nearest  to  the  high  level.  In 
the  bay  where  the  molding  is  performed 
small  hydraulic  cranes  have  been  fixed 
against  the  columns  to  deal  with  the  mold- 
ing boxes. 

The  Iron  Foundry,  Fig.  5,  212  feet  long 
by  III  feet  wide,  is  also  formed  in  three 
bays.  The  shop  is  used  for  general  cast- 
ings, not  only  for  locomotive  work  but 
for  those  used  in  connection  with  the 
permanent  way,  the  signaling  and  the 
carriage  and  wagon  departments.  There 
are  two  cupolas  at  the  back  of  the  foun- 


dry, the  natural  formation  of  the  ground 
at  the  back  proving  most  advantageous, 
as  it  permits  the  coke  and  iron  to  be  un- 
loaded and  wheeled  direct  to  the  charge- 
holes  of  the  cupolas. 

The  Chair  Foundry,  Fig.  6,  which  is 
an  adjunct  to  the  iron  foundry,  is  62  feet 
long  by  III  feet  wide,  in  three  bays.  It 
is  exclusively  used  for  the  manufacture  of 
chairs  for  the  permanent-way  depart- 
ment, and  has  two  cupolas  fixed  at  the 
back  similar  to  those  of  the  iron  foundry. 
A  feature  of  this  shop  is  the  fettling- 
bench  available  for  working  at  each  side. 
After  the  chairs  are  cleaned  they  are 
placed  on  the  endless  chain  running  in 
the  center  of  the  bench  and  are  conveyed 
direct  to  the  wagons,  which  are  on  a 
lower  level  than  the  common  rail  level 
of  the  works. 

The  Fettling  Sliop,  Fig.  7,  90  feet  long 


Close  to  the  foundry,  connected  by  the 
18-inch  tramway,  a  space  is  allotted, 
fenced  in  with  wrought  iron  fencing,  for 
the  storage  of  spare  and  stock  castings. 

The  Bolt  Shop,  60  feet  long  by  in  feet 
wide,  formed  in  two  bays,  contains  mod- 
ern bolt  and  nut  making  machines,  rivet 
and  nail  making  machines,  and  drop 
stamps  for  light  smithy  work. 

The  Smithy,  Fig.  8,  is  a  continuation 
of  the  bolt  shop,  measures  212  feet  long 
by  III  feet  wide,  and  is  likewise  in  two 
bays.  It  is  a  spacious  and  well-lighted 
building,  containing  thirty-three  single 
hearths  along  the  outside  walls  and  eleven 
double  hearths  along  the  middle.  Be- 
tween the  hearths  are  placed  at  intervals 
small  steam  hammers.  The  blast  for  the 
fires  is  produced  by  a  Root  blower  fixed 
at  one  corner  of  the  shop. 

The  Fitting  Shop,  Fig.  10,  508  feet  long 


FITTING  &  MACHINE  SHOP 

Fig.  10 

HORWICH    SHOPS,   L.    &   Y.    RAILWAY. 


j^GasFlue 

Locomotive  Engiiiecrtng 
BRASS  FOUNDRY 


Fig.  J  J 


by  47  feet  wide,  in  one  bay,  is  used  for 
cleaning  castings  after  leaving  the  foun- 
dries, and  is  also  provided  with  two  dou- 
ble annealing  furnaces  heated  by  gas. 

The  Wheel  Shop,  165  feet  long  by  47 
feet  wide,  in  one  bay,  is  next  to  the  fet- 
tling shop,  being  separated  from  it  by  a 
partition  wall.  After  the  wheels  have 
been  fettled  they  are  taken  to  the  lathes 
to  be  bored  and  turned,  and  are  then 
loaded  direct  into  the  wagons  which  are 
run  into  the  shop,  the  hauling  being  per- 
formed by  an  overhead  rope  driven 
traveling  crane  running  the  whole  length 
of  the  wheel  shop,  smaller  swing  cranes 
being  used  for  the  different  lathes  fixed 
to  the  walls.  The  carriage  wheels  are 
also  put  together  in  this  shop,  and  a  spe- 
cial hydraulic  press  is  provided  for  forc- 
ing the  wood  blocks  between  the  wheel 
center  and  the  tire  as  well  as  another 
press  for  forcing  the  wheels  on  the  axles. 


by  III  feet  wide,  is  formed  in  three 
bays.  Along  each,  traversing  the  full 
length  of  the  shop,  is  a  walking  crane 
driven  by  a  rope  for  the  haulage  of  heavy 
materials  from  one  machine  to  another. 
There  are  four  lines  of  shafting  running 
down  the  shop,  driven  by  two  large  wall 
engines  at  one  end.  A  space  is  allotted 
to  the  cylinders  which  are  brought  from 
the  foundry  to  be  bored,  drilled,  studded 
and  finished  before  being  sent  on  to  the 
erecting  shop.  A  number  of  milling 
tools,  both  horizontal  and  vertical,  are 
provided,  almost  all  the  engine  motions 
being  completed  by  this  class  of  machine; 
while  the  usual  machine  tools,  such  as 
drilling  and  slotting  machines  and  vari- 
ous kinds  of  lathes,  are  arranged  in  their 
different  classes.  One  portion  of  the  fit- 
ting shop  is  allotted  to  the  brass  finishers, 
and  close  to  the  brass  finishers'  side  is 
the  tool  room  which  supplies  and  repairs 
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all  ihc  milling  cutters,  twist  drills,  taps 
and  other  tools  rcriuired  for  the  various 
machines  in  the  fitting  shop.  At  the  lower 
end  the  setting-out  benches  are  fixed 
.  and  all  the  fitters'  benches  where  the 
small  amount  of  necessary  hand  work  is 
done.  The  shop  is  heated  in  winter  by 
pipes  carried  in  trenches  along  the  mid- 
dle of  each  bay,  covered  with  chequered 
grating  which  serves  also  for  tram-lines, 
grooves  being  cast  in  it  for  this  purpose. 
The  shop  is  lofty  and  well  lighted.  The 
artificial  light  is  afforded  by  inverted  arc- 
lamps  of  50  candle  power  fixed  under 
large  white  painted  wood  disks  suspended 
from  the  principals,  which  help  to  throw 
the  light  upon  tlic  machines  without  sen- 
sible shadow. 

The  Telegraph  Shop,  Fig.  12,  153  feet 
long  by  47  feet  wide,  in  one  span,  is  pro- 
vided with  special  tools,  lathes,  etc.,  for 
making  and  repairing  telegraph  and  block 


bra--s  mountings ;  they  are  also  tested 
both  with  water  and  steam  before  being 
sent  to  the  erectors;  the  other  three- 
fourths  of  the  shop  are  taken  up  with 
general  locomotive  repairs.  Nos.  3  and  4 
shops  are  exclusively  used  for  locomotive 
repairs.  No.  S  shop  is  mainly  used  for 
locomotive  repairs,  but  a  small  portion  is 
set  apart  for  new  work.  Each  outside 
bay  of  each  erecting  shop  is  provided 
with  two  30-ton  overhead  traveling 
cranes,  making  twenty  in  all.  Wheel - 
lathes  are  provided  at  various  parts  of 
the  erecting  shops  for  dealing  with  the 
wheels  taken  from  locomotives  under  re- 
pair. A  number  of  portable  hydraulic 
riveters  are  also  provided.  Access  for 
locomotives  to  the  center  portions  of  the 
shops  is  provided  by  two  traversers. 

The  Pattern-Maker;;'  and  Joiners'  Shop, 
Fig.  14,  164  feet  long  by  in  feet  wide,  is 
divided  into  three  bays,  one  being  exclu- 
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instruments,  and  other  electrical  work. 
A  small  room  is  set  apart  for  experimen- 
tal  work   and   for   testing   instruments. 

The  Erecting  Shops,  Fig.  13,  1,520  feet 
long  by  118  feet  wide,  are  divided  into 
two  large  bays  and  one  sinaller  bay  in  the 
middle  of  the  shop.  The  outside  bays 
are  used  for  the  repairs  and  renewals  of 
locomotives,  the  small  middle  bay  being 
used  for  the  fitters'  benches  and  for  small 
tools,  such  as  drills,  placed  in  suitable 
positions  along  the  shops,  and  for  the 
storage  of  materials.  The  erecting  shops 
are  divided  into  Nos.  i,  2.  3,  4  and  5  re- 
spectively. No.  I  shop  is  used  for  the 
erecting  of  new  tenders  and  repairing  of 
existing  stock.  Of  No.  2  shop  about  one- 
quarter  is  taken  up  for  boiler  mounting, 
the  boilers  being  received  from  the  boiler 
shop  are  here  fitted  with  tubes  and  the 


sively  used  by  the  pattern-makers  with 
the  drawing  stores  at  one  end.  The  mid- 
dle bay  is  fitted  with  the  most  modern 
wood-working  machinery,  such  as  circu- 
lar saws,  general  joiner,  planing  and 
molding  machines,  etc.,  and  the  third  bay 
is  divided  into  two  portions,  one-half  be- 
ing used  by  the  joiners  and  the  other  half 
by  the  saddlers  for  repairing  and  renew- 
ing the  belting,  etc.,  of  both  the  indoor 
and  outdoor  departments.  Along  each 
side  bay  and  across  the  ends  a  gallery  has 
been  formed  for  the  storage  of  patterns 
and  other  work.  A  sprinkler  arrange- 
ment has  been  fixed  in  this  shop,  both 
on  the  ground  and  gallery  floors,  as  a 
precaution  against  fire. 

The  Engine  Shed  is  provided  for 
stabling  the  locomotives  used  about  the 
works. 


Where  Pneumatic  Tools  are  Made. 

A  visit  to  the  Boyer  Works,  at  St. 
I.ouis,  Mo.,  where  the  specialties  of  the 
(.  Iiicago  I'neumatic  Tool  Company  arc 
manufactured  finds  them  very  busy  on  or- 
ders for  all  the  styles  of  air  hammers,  for 
caulking  and  chipping  tools,  drilling  and 
tapping  machines,  as  well  as  wood-boring 
machines  for  use  under  and  above  cars 
or  at  any  point  where  the  boring  machine 
must  be  Ijrought  to  the  work. 

The  factory  is  about  new,  and  is  ar- 
ranged specially  for  doing  this  work,  be- 
ing well  supplied  with  special  machines 
for  making  the  small  and  intricate  parts 
of  the  air  hammers  and  air  engines  for  the 
drills  and  boring  machine-. 

Nearly  all  of  these  small  parts  are  made 
from  the  solid  bar  of  steel  by  automatic 
machinery  designed  specially  for  the  pur- 
pose, which  finishes  the  parts  both  inside 
and  outside  at  one  operation.  These  ma- 
chines do  their  work  so  exact  that  polish- 
ing ofl  the  tool  marks  will  make  the  air- 
tight fits  required.  Of  course  they  are 
fitted  to  gages  for  every  dimension  and 
then  hardened.  The  factory  is  very  well 
lighted  and  ventilated.  The  employes 
work  on  day  work,  and  more  care  is  taken 
to  turn  out  good  work  than  to  make  a 
record  of  a  large  amount  per  day. 

A  great  deal  of  the  success  of  these  tools 
is  due  to  the  care  taken  in  their  manufac- 
ture. They  are  being  shipped  all  over  the 
world,  and  their  sale  and  use  are  increas- 
ing faster  than  the  capacity  of  the  work.?. 

The  works  remind  one  of  a  gun  or  small 
arms  factory ;  there  are  so  many  gag;3 
and  instruments  of  precision  useJ  at  every 
stage  of  the  manufacture.  The  Boyer 
speed  recorder  is  also  made  here.  There 
is  a  brisk  foreign  demand  for  these  little 
machines,  as  well  as  the  home  trade  in 
them. 


The  Prussian  State  railroads  have  just 
adopted  new  rules  for  the  transportation 
of  bicycles.  The  charge  for  all  distances 
is  50  pfennigs — 12  cents — which  is  paid  at 
the  ticket  office  for  a  "bicycle  ticket."  On 
receiving  this  ticket,  which  is  given  only 
with  a  ticket  for  passage,  the  holder,  at 
least  fifteen  minutes  before  the  train 
starts,  must  take  the  wheel  to  the  luggage 
office  to  be  labeled  with  the  name  of  the 
station  to  which  it  is  going.  Lanterns  and 
all  luggage  except  the  tool  bag  must  be 
detached.  Then  he  must  himself  take  it 
to  the  platform.  There  a  luggage  man  re- 
ceives it  and  gives  the  cyclist  a  check, 
which  declares  that  the  company  is  not 
responsible  for  damage  to  the  unpacked 
wheel.  In  case  of  changing  trains,  the 
wheelman  must  himself  transfer  his  ma- 
chine from  one  train  to  tlie  other.  The 
bicycle  ticket,  as  well  as  the  passage 
ticket,  must  be  presented  to  be  punched  at 
the  platform  gate,  and  only  on  presenting 
it  at  destination  is  the  wheel  delivered. 
.Altogether  the  system  seems  likely  to  end 
in   confusion. 
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The  Central  Exhaust  Locomotive. 

At  last  the  locomotive  is  ^^afe  from  the 
onslaught  of  electric  motors,  compressed 
air  machines,  and  by  the  use  of  central  ex- 
haust cylinders  all  that  is  desired  in  the 
way  of  high  speed  and  economy  can  be 
obtained — if  the  claims  of  the  patentees 
can  be  proven.  The  illustration  will  show 
thf  peculiarities  of  the  engine,  the  extra 
long  cylinders  and  steam  chest  being  the 
distinguishing  features. 

The  engine  is  a  21  by  28  consolidation. 
but  the  cylinders  are  72  inches  long,  and 
the  valve  chest  82  inches  long,  outside 
measurement,  while  it  is  over  10  feet  from 
center  of  front  driver  to  center  of  truck. 

It  bears  the  patent  plate  of  the  Cleve- 
land-Peterson Company,  who  have  been 
experimenting  on  the  Intercolonial  Rail- 
road for  some  time,  and  who  have  at  last 
induced  the  road  to  order  a  new  engine 
with  this  contraption. 

This  coming  engine  is  the  central  ex- 
haust  scheme   of   the   Cleveland- Peterson 


CYUNUER   AND  VALVE   OF   CENTRAL   EXHAUST 
LOCOMOTIVE. 

Company,  who  have  been  experimenting 
on  the  Intercolonial  Railroad  for  some 
tmie  past,  and  who  have  just  had  a  fine 
consolidation  built  at  Baldwin's.  It  is  a 
fine-looking  engine,  and  even  the  oddity 
of  the  extra  long  cylinders  will  not  be 
considered — if  it  does  all  that  is  claimed. 

In  reality  it  is  the  old  Roberts  central 
exhaust  with  the  exception  that  it  has  two 
exhaust  ports  in  the  center  instead  of  one 
— to  have  something  to  patent,  or  the 
claims  wouldn't  have  been  allowed. 
Roberts,  the  oil  well  dynamiter,  who 
coaxed  reluctant  wells  to  give  up  their 
oily  treasure  with  the  mild  persuasion  of 
a  dynamite  cartridge,  got  the  idea  in  about 
1870,  and  had  one  made  which  was  tried 
on  the  Lake  Shore  road  and  which  isn't 
being  used  to-day.  Further  comments  are 
unnecessary. 

One  of  the  patentees  was  explaining  the 
beauties  of  the  device  to  an  old  engineer, 
wlio  had  just  remarked  that  he  didn't 
know  Baldwin  had  gone  to  making  sewer 
pipes,  when  the  patentee  tackled  him,  and 
the  writer  listened. 

"Yes,  the  cylinders  are  long,  so  are  the 
valves,  but  the  valves  are  piston   valves. 


perfectly  balanced  and  you  can  move  this 
with  one  finger." 

"Ever  try  it?" 

"No,  but  It  must  move  easy  being 
balanced." 

"Well  if  you  handled  the  engine  I  do 
every  day,  I'm  d — d  if  you'd  think  it 
moved  itself — it's  a  piston  valve,  too.  And, 
by  the  way,  have  you  made  any  inquiries 
about  piston  valves  here?  No!  Well 
then  let  me  tell  you  that  we  break  more 
valve  stems  on  piston  valves  in  a  week 
than  we  do  slide  valve  stems  in  a  year. 
P'raps  it's  because  they  move  too  easy." 

"They  don't  make  them  right.  Steam 
gets  under  the  rings  and  sets  'em  out. 
These  rings  fill  the  groove  clear  to  the 
bottom  so  steam  can't  get  under." 

"How  about  when  they  wear  a  six- 
teenth?" 

"Well,  that's  only  a  sixteenth  for  the 
steam  to  work  on.  But  let  me  tell  you 
about  the  piston.  There's  a  double-head 
or  spool  piston.  When  one  end  exhausts 
it  goes  to  the  middle  of  the  piston,  be- 
tween the  heads  or  out  the  stack.  This 
relieves  back  pressure  and  at  the  same 
time  warms  the  cylinder  with  the  exhaust 
steam  so  there  can  be  no  condensation. 

"See  what  we  gain.  No  back  pressure 
(atmospheric  exhaust  line),  consequently 
no  limit  to  speed  or  hauling  power,  and 
she  can  pull  just  as  big  a  load  up  hill 
as  she  can  down,  at  any  speed.  No  con- 
densation, so  there's  no  loss  from  that 
score,  and  when  we've  got  through  test- 
ing her  on  the  Hellertown  hill  you'll  see 
what  she  can  do." 

The  old  engineer  was  just  at  the  iiop- 
ping  point  and  he  couldn't  hold  in  any 
longer.  We'd  like  to  use  a  few  of  his 
adjectives,  as  they  were  picturesque  and 
appropriate,  but  we  refrain. 

"Hold  on,  stranger,  don't  go  too  strong 
just  yet.  I  want  to  know  what  kind  of 
■-team  you  use.  If  it's  some  new-fangled 
kind  all  right,  but  our  United  States  steam 
don't  act  that  way. 

"You  say  you  exhaust  down  to  atmos- 
phere so  as  to  have  no  back  pressure — 
that  means  212  degrees.  You  use  this 
to  warm  the  cylinder  so  steam  at  200 
pounds — about  380  degrees — won't  con- 
dense. Darn  funny  steam  I  call  that. 
Then  what  drafts  your  fire  if  you  don't 
have  any  back  pressure  on  your  pistons, 
or  do  you  make  steam  in  a  new-fangled 
way,  too?  And  as  for  hauling  loads  up 
Flellerstown  bill  as  fa-t  as  you  can  down 
— you  either  mean  the  old  sewer  pipe  won't 
run  at  all.  or  else  you  think  we're  a  lot 
of  jays. 

"And  when  I  see  you  skating  that  old 
bird  eighty  miles  on  any  part  of  the  road, 
I'll  go  up  to  Canada  and  shovel  snow  for 
a  living." 

The  old  man  was  wrathy,  but  he  knew 
what  he  was  talking  about  at  any  rate, 
and  the  theory  of  reheating  the  cylinder 
with  exhaust  steam  needs  no  further  com- 
ments. 

The  pony  truck  is  hardly  within  speak- 


ing distance  of  the  front  drivers,  and  there 
seems  to  be  room  for  an  observation  car 
or  extra  freight  on  her  front  end — Init 
tliey  had  to  get  it  ahead  of  the  cylinders. 

All  told,  it's  about  as  nervy  a  piece  of 
business  as  we've  seen  lately,  and  yet  the 
patentee  claims  the  Dominion  Government 
is  backing  him.  We  have  always  had  too 
much  respect  for  the  Government  of 
Canada  to  credit  this,  and  trust  there's  no 
truth  in  this. 


Main   Line  Switches. 

We  recently  saw  a  wreck  which  seems 
almost  inexcusable,  and  which,  it  is  safe 
to  say,  will  not  happen  again  at  that  point. 
For  convenience  in  shifting,  there  was  a 
direct  cross-over  track  from  one  ma'n 
line  to  another,  so  that  a  train  coming 
down  the  main  line  could  be  run  over  on 
the  up  track  if  the  switch  happened  to  be 
wrong. 

This  was  exactly  what  happened :  The 
cross-over  had  been  opened  to  allow  some 
shifting,  and  was  not  clo=ed  before  the 
train  came  down  the  main  line.  To  make 
matters  worse,  it  was  a  common  hand 
switch,  was  not  controlled  from  the  sig- 
nal, and  had  no  distance  signal,  only  a 
small  home  signal  quite  near  the  switch. 
This  is  the  part  for  which  there  seems  to 
be  no  excuse,  for  it  is  bad  enough  to  have 
a  direct  cross-over,  even  if  connected  10 
tower  and  signals. 

While  it  may  be  a  little  inconvenient  at 
times,  it  is  decidedly  safer  on  main  lines 
to  have  all  cross-over  switches  run  back- 
ward, so  that  a  train  going  in  its  proper 
direction  on  either  track  cannot  cross  to 
the  other  track,  even  with  the  switch  open. 
This  can  readily  be  done  by  having  the 
switches  so  arranged  that  it  is  necessary 
to  pass  the  switch,  back  over  on  the  other 
track,  and  then  proceed  as  before.  This 
isn't  advocated  for  yards  or  side  tracks; 
but  for  main  lines  it  is  a  necessity  when 
safety  is  considered. 


One  of  the  greatest  obstacles  to  the 
smokeless  firing  of  locomotives  is  ihe 
sudden  change  in  the  amount  of  work 
which  the  engines  are  called  on  to  do. 
This  is  almost  annihilated  in  the  station- 
ary boiler,  as  the  work  is  much  more  con- 
stant ;  yet  we  see  clouds  of  black  smoke 
pouring  from  factory  chimneys  that 
would  call  down  official  wrath  on  the 
heads  of  the  locomotive  firetrian  who 
would  allow  it.  Considering  the  smoke 
nuisance  in  cities,  we  would  suggest  that 
stationary  boilers  form  one  of  the  first 
points  of  attack. 


The  Erie  people  are  said  to  be  arrang- 
ing to  have  large  well-ventilated  cars  built 
for  the  transportation  of  horses. 


The  Pratt  &  Whitney  Company,  of 
Hartford,  Conn.,  are  now  prepared  to 
furnish  both  the  International  and  the 
British  Association  standard  threads  in 
taps  and  dies  and  in  any  desired  quantities. 
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PERSONAL. 

Mr.  J.  M.  Robertson  has  been  appointed 
assistant  master  mechanic  of  the  Wabasli 
at  Ashley,  Ind. 

Mr.  James  Casey  has  been  appointed 
air-brake  inspector  of  the  Soo  Line,  with 
headquarters  at  Minneapolis,  Minn. 

Mr.  Chas.  F.  Franklin  has  been  ap- 
pointed superintendent  of  the  Ohio  South- 
ern, with  office  at  .Springfield,  Ohio. 

Mr.  A.  W.  Niles,  traveling  engineer  on 
the  Baltimore  &  Ohio  at  Garrett,  Ind.,  has 
resigned  to  take  a  position  as  passenger 
engineer. 

Mr.  J.  G.  Justice  has  been  appointed  as 
general  foreman  of  the  Plant  System  at 
VVaycross,  Ga.,  vice  Mr.  S.  M.  Roberts, 
promoted. 

Mr.  S.  Phipps,  road  foreman  of  the 
Canadian  Pacific,  has  been  promoted  to  the 
position  of  assistant  master  mechanic  "t 
Winnipeg,  Man. 

Mr.  G.  W.  Twining  has  been  ppointed 
engineer  of  maintenance  of  way  of  the 
Central  of  New  Jersey,  with  office  vt 
Mauch  Chunk,  Pa. 

Mr.  Richard  English  has  been  appointed 
master  mechanic  of  the  Rio  Grande  West- 
ern at  Helper,  Utah.  He  was  formerly 
with  the  Santa  Fe  Pacific. 

Mr.  T.  A.  Joynes,  purchasing  agent  of 
the  Baltimore,  Chesapeake  &  Atlantic,  has 
been  made  general  superintendent,  with 
headquarters  at  Baltimore,  Md. 

Mr.  E.  E.  Shackford  has  been  appointed 
general  manager  of  the  San  Antonio  k 
Gulf,  with  office  at  San  Antonio,  Texas, 
vice  Mr.  Geo.  Dullnig,  resigned. 

Mr.  J.  W.  Reading  has  been  appointed 
superintendent  of  the  Manistee  &  Grand 
Rapids,  vice  Mr.  A.  D.  Hart,  resigned ; 
headquarters  at  Manistee,  Mich. 

Prof.  Goss,  of  Purdue  University  has 
been  granted  a  leave  of  absence  and  is  go- 
ing to  spend  from  si.x  to  eight  months  in 
England  and  traveling  on  the  continent. 

Mr.  W.  F.  Mackenzie  has  resigned  as 
traveling  engineer  of  the  Mexican  Cen- 
tral to  accept  a  position  with  the  Waters 
Pierce  Oil  Company,  Mexico  City,  Mex- 
ico. 

Mr.  H.  H.  Hale,  formerly  superinten- 
dent of  air  brakes  on  the  Duluth  &  Iron 
Range,  has  been  appointed  roundhouse 
foreman  at  Tracy,  Cal.,  for  the  Southern 
Pacific. 

Mr.  C.  F.  Westcott  has  been  appointed 
trainmaster  of  the  Knoxville  division  of 
the  Southern  Railway,  with  headquarters 
at  Knoxville,  Tenn.,  vice  Mr.  B.  O.  Payne. 
resigned. 

Mr.  G.  K.  Halley  has  been  appointed 
night  foreman  of  the  Baltimore  &  Ohio 
roundhouse  at  Garrett.  Ind.,  vice  Mr. 
Thomas  Conners,  transferred  to  South 
Chicago. 

Mr.  Clark  L.  Pierce  has  been  appointed 
general  superintendent  of  the  Ogdensburg 
&  Lake  Champlain,  with  headquarters  at 


Kulland,  Vt.,  in  place  of  Mr.  C.  N.  Cheva- 
lier, resigned. 

O.  J.  Kelly  lias  been  appointed  divisioii 
master  mechanic  of  the  Philadelphia,  Bal- 
timore and  Valley  divisions  of  the  Balti- 
more &  Ohio  Railroad,  with  offices  at 
Riverside,  Baltimore. 

Mr.  George  P.  Wilson,  well  known  to 
many  of  our  readers,  has  accepted  a  posi- 
tion as  general  manager  of  the  Asbestos 
Manufacturing  Company,  426  Market 
>treet,   Philadelphia,   Pa. 

Mr.  Benjamin  Norton  has  been  appoint- 
ed general  manager  of  the  Ohio  Southern, 
with  office  at  Lima,  Ohio.  He  was  former- 
ly second  vice-president  and  general  man- 
ager of  th-  Long  Island. 

Mr.  S.  t.  Forbes  superintendent  of  the 
St.  Paul  shops  of  the  Great  Northern,  has 
been  appointed  purchasing  agent,  with 
office  at  St.  Paul,  Minn.,  in  place  of  Mr. 
J.  W.  Blabon,  promoted. 

Mr.  H.  A.  Parker,  second  vice-president 
of  the  Chicago,  Rock  Island  &  Pacific,  has 
been  appointed  general  manager  of  that 
road,  to  succeed  Mr.  W.  H.  Truesdale. 
resigned ;  office  at  Chicago,  111. 

Mr.  James  Hocking,  general  foreman  of 
the  New  York,  New  Haven  &  Hartford, 
has  been  promoted  to  the  position  of  mas- 
ter mechanic  at  New  Haven,  Conn.,  in 
place  of  Mr.  J.  W.  Leary,  resigned. 

Mr.  W.  A.  Barnard  has  been  appointed 
train  dispatcher  of  the  Minneapolis 
division  of  the  Minneapolis,  St.  Paul  & 
Saulte  Ste.  Marie  at  Enderlin,  N.  Dak., 
vice  Mr.  G.  S.  Baxter,  transferred. 

Mr.  J.  Jeffries,  foreman  of  locomotive 
repairs  of  the  Queen  &  Crescent  at 
Meridian,  Miss.,  has  resigned.  He  has 
been  with  the  Queen  &  Crescent  for 
eighteen  years  and  retires  to  a  long-needed 
rest. 

Mr.  N.  W.  Chapman  has  been  appointed 
assistant  superintendent  of  the  Eastern 
district  of  the  Nebraska  division  of  the 
Union  Pacific,  with  headquarters  at 
Omaha,  Neb.,  in  place  of  Mr.  E.  R.  Grif- 
fin, transferred. 

Mr.  W.  D.  Sargent,  president  and  gen- 
eral manager  of  the  American  Brake  Shoe 
Company,  Chicago,  was  married  last 
month  to  Miss  May  Partridge,  the 
daughter  of  one  of  Chicago's  most  sub- 
stantial citizens. 

Mr.  W.  W.  Maguire,  superintendent  of 
the  New  York  division  of  the  Erie,  has 
resigned  to  accept  a  position  with  the 
Delaware,  Lackawanna  &  Western,  in 
charge  of  the  New  York  and  New  Jersey 
terminals  and  the  floating  equipment. 

Mr.  C.  P.  Eckels  has  been  appointed 
superintendent  of  the  Minnesota  division 
of  the  Minneapolis,  St.  Paul  &  Sault  Ste. 
Marie  Railroad,  with  headquarters  at  En- 
derlin, N.  Dak.,  vice  Mr.  F.  C.  Batchelder, 
transferred  to  the  Wisconsin  division. 

Mr,  C.  Curtis,  who  has  been  master 
mechanic  of  the  Mexican  Railway  at 
Apizaco,    Mexico,    for    twenty-five    years. 


has  left  the  service,  and  was  presented 
with  a  gold  watch  and  chain  by  the  men 
in  the  shops  as  a  token  of  their  esteem. 

Mr.  F.  C.  Batchelder,  superintendent  of 
the  Minticapolis  division  of  the  Minne- 
apolis, St.  Paul  &  Sault  Ste.  Marie,  has 
been  appointed  supcrintcndeni  of  the  Wis- 
consin &  Penin-ula  division,  with  office  at 
Minneapolis,  vice  Mr.  D.  Willard,  re- 
signed. 

Mr.  T.  M.  McDonough  having  resigned 
as  master  mechanic  of  the  Alabama  Mid- 
land Railway,  or  Third  division  of  the 
Plant  System  of  railways,  Mr.  W.  H. 
Dyer  was  appointed  as  master  mechanic 
in  his  stead  with  office  at  Montgomery, 
.Mabama. 

Mr.  E.  T.  White,  mast-ir  mechanic  of 
the  Baltimore  &  Ohio  at  Riverside,  Balti 
more,  Md.,  has  been  appointed  superinten- 
dent of  motive  power  of  the  lines  east  of 
the  Ohio  River,  in  place  of  Mr.  I.  N. 
Kalbaugh,  transferred ;  headquarters  at 
Baltimore,  Md. 

Mr.  I.  N.  Kalbaugh,  superintendent  of 
motive  power  of  the  Baltimore  &  Ohio 
east  of  the  Ohio  River,  has  been  appointed 
to  succeed  Mr.  W.  H.  Harrison,  resigned, 
as  superintendent  of  motive  power  of  the 
lines  west  of  the  Ohio  River;  headquarters 
at  Newark,  Ohio. 

Mr.  S.  M.  Roberts  was  recently  pro 
moted  from  he  position  of  general  fore- 
man of  the  Plant  System  at  Waycross, 
Ga.,  to  that  of  acting  master  mechanic  of 
the  Brunswick  &  Western  Railroad,  with 
headquarters  at  Brunswick,  Ga.,  vice  Mr. 
W.  H.  Dyer,  transferred. 

Mr.  John  Forster  has  been  appointed 
master  mechanic  of  the  Colorado  & 
Southern,  with  office  at  Denver.  Col.,  vice 
Mr.  J.  J.  Cavenaugh,  resigned.  Mr.  For- 
ster was  formerly  for  several  years  mas- 
ter mechanic  of  the  Atchison,  Topeka  & 
Santa  Fe  at  La  Junta,  Col. 

Mr.  E.  R.  Hoadley,  secretarj'  of  the 
Florida  Central  &  Peninsular  Railroad 
Company,  has  resigned  and  accepted  a 
position  as  assistant  treasurer  of  the 
American  Car  &  Foundry  Company.  He 
will  commence  his  duties  at  their  head- 
quarters in  St.  Louis  April  5th. 

Mr.  J.  C.  Ford  has  been  appointed 
superintendent  of  tha  railroads  of  the  Pa- 
cific Coast  Company,  with  headquarters 
at  Seattle,  Wash.,  vice  Mr.  L.  E.  Smith, 
resigned.  Mr.  Ford  was  formerly  super- 
intendent of  the  St.  Paul  &  Dubuque  divi- 
sion of  the  Chicago  Great  Western. 

Mr.  D.  Willard.  superintendent  of  the 
Wisconsin  &  Peninsula  division  of  the 
Minneapolis.  St.  Paul  &  Sault  Ste.  Marie. 
has  resigned  to  accept  a  position  with  the 
Baltimore  &  Ohio  as  assistant  general 
manager  in  charge  of  maintenance  of  way 
department  east  of  the  Ohio  river;  head- 
quarters at  Baltimore,  Md. 

Mr.  Robert  B.  Reading,  who  was  for 
years  a  division  master  mechanic  on  the 
Manhattan  Elevated  Railroad,  went  to  the 


i86 


LOCOMOTIVE    ENGINEERING 


April,  1899. 


Klondyke  two  years  ago  and  has  been  back 
this  winter  to  thaw  out.  He  has  gone 
back  to  the  frozen  wilds  of  Alaska,  but 
he  was  considerate  enough  to  leave  us  a 
collection  of  photographs  of  railroad  and 
other  scenes  in  that  region,  which  will 
grace  our  pages  in  the  near  future. 

Among  the  delegates  at  the  St.  Louis 
Convention  of  the  Brotherhood  of  Loco- 
motive Engineers  at  St.  Louis  last  year 
was  Mr.  W.  Haverstick,  from  Waukesha. 
Wis.  Mr.  Haverstick  was  an  engineer  on 
the  Wisconsin  Central  and  was  highlyf 
popular  among  railroad  men  and  others. 
Shortly  after  the  convention  he  was  ap- 
pointed major  and  paymaster  in  the  Volun- 
teer army.  He  is  now  stationed  in  New 
York  City. 

Mr.  Michael  D.  Wild  has  been  made  sec- 
retary of  the  Baltimore  &  Ohio  South 
Western  Railway,  succeeding  Edward 
Bruce,  and  assistant  secretary  of  the 
Baltimore  &  Ohio  Railroad,  with  head- 
quarters at  No.  2  Wall  street.  New  York. 
For  several  years  Mr.  Wild  has  held  a 
very  responsible  position  with  the  Balti- 
more &  Ohio  Railroad  in  Baltimore,  and 
the  change  is  a  promotion  and  recognition 
of  his  valuable  services. 

Mr.  G.  R.  Henderson,  mechanical  engi- 
neer of  the  Norfolk  &  Western,  has  re- 
signed to  accept  a  position  with  the 
Schenectady  Locomotive  Works.  Mr. 
Henderson  is  a  graduate  of  the  Pennsyl- 
vania Railroad,  and  is  one  of  the  ablest 
mechanical  engineers  engaged  in  railroad 
work.  He  has  prepared  some  excellent  re- 
ports for  the  Master  Mechanics'  Associa- 
tion, and  his  papers  for  the  American 
Society  of  Mechanical  Engineers  have 
brought  him  much  credit. 

Our  friend,  Mr.  J.  Snowden  Bell,  at- 
torney-at-law,  has  sent  out  a  notice  that 
his  office  has  been  removed  to  915  Park 
Building,  Pittsburgh,  Pa.  On  the  postal 
card  announcing  the  notice  is  a  picture  of 
one  of  the  original  camel-back  locomo- 
tives of  the  Baltimore  &  Ohio.  We  think 
that  Mr.  Bell  made  a  mistake  in  associat- 
ing himself  with  a  machine  that  was 
ancient  years  ago.  If  he  wants  to  as- 
sociate himself  and  his  way  with  a  loco- 
motive he  ought  to  have  chosen  the  very 
latest  and  most  modernly-equipped  loco- 
motive in  the  world. 

The  following  changes  have  been  made 
on  the  Chicago,  Rock  Island  &  Pacific 
Railway :  Mr.  A.  L.  Studer  has  been  ap- 
pointed assistant  superintendent  of  motive 
power  and  equipment  on  lines  west  of 
Missouri  River,  with  headquarters  at 
Horton,  Kan.,  vice  Mr.  J.  -W.  Fitz- 
gibbon,  resigned ;  Mr.  W.  H.  Stocks 
has  been  appointed  master  mechanic 
of  the  Illinois  division,  with  head- 
quarters at  Chicago,  vice  Mr.  A.  L. 
Studer,  transferred ;  Mr.  R.  D.  Fiddler 
has  been  appointed  master  mechanic  of 
the  Eastern  Iowa  division,  with  head- 
quarters at  Rock  Island,  vice  Mr.  W.  H. 
Stock;:,  transferred. 


Mr.  E.  G.  Russell,  superintendent  of  the 
Rome,  Watertown  &  Ogdensburg,  has 
been  appointed  superintendent  of  the 
Delaware,  Lackawanna  &  Western  .'.t 
Hoboken,  N.  J.,  in  place  of  Andrew  Rea- 
soner,  resigned.  Mr.  Russell  is  a  Canadian 
by  birth  and  entered  railroad  service  as  a 
telegraph  operator.  He  rose  rapidly  to 
the  position  of  assistant  general  superin- 
tendent of  the  Minnesota  &  Northwestern, 
which  he  left  to  enter  the  service  of  the 
Illinois  Central.  In  1893  he  became  super- 
intendent of  the  Rome,  Watertown  & 
Ogdensburg,  which  he  has  just  left  to 
accept  the  position  on  the  Delaware, 
Lackawanna  &  Western. 

Mr.  William  Mcintosh  has  left  the  posi- 
tion of  master  mechanic  of  the  Chicago  % 
Northwestern  at  Winona,  Minn.,  to  accept 
that  of  superintendent  of  motive  power  of 
the  Central  Railroad  of  New  Jersey,  with 
headquarters  at  Jersey  City,  N.  J.,  taking 
the  place  of  Mr.  C.  A.  Thompson,  who 
becomes  consulting  engineer.  It  has  al- 
ways been  a  mystery  to  us  why  Mr.  Mc- 
intosh was  so  long  permitted  to  remain 
in  a  subordinate  position,  for  his  shops 
and  his  management  of  the  men  under 
him  proved  that  he  was  capable  of  filling 
a  higher  position  with  credit.  We  are 
glad,  however,  to  know  that  he  has  been 
called,  even  if  the  selection  was  long  in 
coming. 

Mr.  Arthur  G.  Leonard,  who  was  private 
secretary  to  Vice-President  H.  Walter 
Webb,  of  the  New  York  Central,  and 
after  that  gentleman's  retirement  from 
office  identified  with  the  motive  depart- 
ment of  the  Central  system,  has  been  ap- 
pointed assistant  to  the  president  of  the 
Chicago  Terminal  Transfer  Company. 
Mr.  Leonard  received  a  very  useful  and 
practical  training  in  the  office  of  Mr. 
Buchanan,  superintendent  of  motive  power 
of  the  New  York  Central,  and  Mr.  Webb 
selected  him  for  assistant  owing  to  his 
wonderful  grasp  of  details  of  railroad 
work.  Mr.  Leonard  is  the  kind  of  man 
who  will  forge  to  the  front,  no  matter 
what  line  of  work  he  is  in. 

Mr.  J.  W.  Fitzgibbon  has  left  the 
position  of  assistant  superintendent  of 
motive  power  of  the  Chicago,  Rock  Island 
&  Pacific  at  Horton,  Kan.,  to  accept  the 
position  of  superintendent  of  motive  power 
and  rolling  stock  of  the  Delaware,  Lacka- 
wanna &  Western,  a  new  position.  Mr. 
Fitzgibbon  has  enjoyed  exceptionally  fine 
experience  to  fit  him  for  the  work  of  or- 
ganizing a  mechanical  department  that  has 
been  run  on  the  principle  of  every  division 
being  a  law  into  itself,  concerning  types, 
forms  and  patterns.  He  has  also  the 
peculiar  fitness  of  having  served  his  ap- 
prenticeship as  machinist  in  the  Scranton 
shops  of  the  Delaware,  Lackawanna  & 
Western.  He  also  fired  and  ran  locomo- 
tives on  the  same  road,  before  going  West 
to  grow  up  with  the  country. 

In  our  search  for  railroad  news,  we 
have  frequently  to  take  information  from 


daily  papers  that  occasionally  turns  out 
to  be  erroneous.  In  our  personal  page  oi 
last  month  we  quoted  an  item  to  the  effect 
that  F.  W.  Deibert  had  been  appointed 
superintendent  of  motive  power  of  the  Buf- 
falo, Rochester  &  Pittsburgh  Railroad,  in 
place  of  C.  E.  Turner,  resigned.  There  was 
not  a  word  of  truth  in  that  report,  and  its 
publication  in  the  first  place  is  one  of  the 
mysteries  of  newspaper  item  gatherin'j. 
There  is  a  certain  class  of  idiots  abou: 
some  railroad  shops  and  offices  who  like 
to  put  up  a  job  on  a  reporter  by  telling 
him  lies  concerning  things  likely  to  be 
printed  as  items  of  news.  These  people 
deserve  to  be  kicked  out  of  the  positions 
they  hold  that  enable  them  to  bear  false 
witness  to  the  injury  of  others. 

The  following  changes  have  been  made 
on  the  Erie:  Mr.  J.  F.  Maguire,  superin- 
tendent of  the  Susquehanna  division,  has 
been  appointed  superintendent  of  the  New 
York  division,  with  office  at  Jersey  City, 
N.  J.,  vice  Mr.  M.  W.  Maguire,  resigned; 
Mr.  W.  L.  Derr,  superintendent  of  the 
Delaware  division,  has  been  transferred 
to  the  Susquehanna  division,  with  office 
at  Elmira,  N.  Y.,  and  is  succeeded  on  the 
Delaware  division  by  Mr.  George  A. 
Thompson,  with  headquarters  at  Port 
Jervis,  N.  Y. ;  Mr.  W.  H.  Barrett,  train- 
master of  the  Susquehanna  division  is  ap- 
pointed superintendent  of  the  Rochester 
division  at  Rochester,  N.  Y.,  and  Mr. 
George  A.  Heller  becomes  trainmaster  of 
the  Susquehanna  division.  The  office  of 
Superintendent  F.  B.  Lincoln,  of  the  Tioga 
division,  will  be  removed  from  Elmira, 
N.  Y.,  to  Arnot,  Pa. 

Mr.  Alexander  Kearney  has  been  ap- 
pointed assistant  to  F.  D.  Casanave,  gen- 
eral superintendent  of  motive  power  of  the 
Pennsylvania  Railroad,  with  headquarters 
at  Altoona,  Pa.  Mr.  Kearney  began  his 
railroad  life  as  an  apprentice  in  the  Al- 
toona machine  shops,  going  through  the 
various  mechanical  departments.  After  fin- 
ishing his  apprenticeship  he  was  appointed 
assistant  road  foreman  of  engines  on  the 
Philadelphia  division,  and  later  he  re- 
ceived the  position  of  assistant  engineer 
of  motive  power  of  the  Philadelphia. 
Wilmington  &  Baltimore  Railroad,  his  re- 
cent position  being  assistant  engineer  of 
motive  power  of  the  United  Railroads  of 
New  Jersey.  He  has  by  hard  and  intelli- 
gent work  earned  the  distinction  of  being 
a  shrewd  railroad  man.  possessing  excel- 
lent organizing  ability,  which  is  reflected 
in  the  results  of  his  work  in  his  last  posi- 
tion. 

Mr.  Ledyard  Cathcart  has  been  ap- 
pointed assistant  to  Prof.  F.  R.  Hutton, 
of  the  mechanical  engineering  department 
of  Columbia  College,  New  York.  Mr. 
Cathcart  is  a  graduate  of  the  Naval 
Academy,  his  course  ending  in  June,  1875. 
He  was  then  sent  to  service  in  the  navy 
and  had  considerable  experience  on  dif- 
ferent vessels  in  various  parts  of  the 
world.      He    passed    his    examination    to 
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(lie  grade  of  past  assistant  engineer  in 
December,  1884,  and  after  becoming  in- 
terested in  a  particular  line  of  manufac- 
ture resigned  from  the  navy  to  pursue  the 
work  of  his  choice  in  January,  1891.  He 
received  an  appointment  from  Mr.  William 
H.  Webb,  founder  of  Webb's  Academy,  as 
instructor  in  marine  engineering  in  the 
spring  of  1897,  but  on  the  breaking  out  of 
the  war  he  volunteered  and  was  appointed 
chief  engineer  June  10,  1898,  with  ap- 
pointment to  the  Bureau  of  Steam  En- 
gineering at  Washington,  He  was  honor- 
ably discharged  in  October,  1898,  and  re- 
ceived his  appointment  as  adjunct  pro- 
fessor of  inechanical  engineering  at 
Columbia  University  in  February,  1899. 
He  will  begin  duty  in  this  position  in 
October  next. 


EQUIPMENT  NOTES. 

It  is  rumored  the  New  York  Central 
will  buy  6,000  more  cars. 

Boston  &  Maine  Railroad  are  having 
fifty  cars  built  by  the  Laconia  Car  Com- 
pany. 

Schoen  Pressed  Steel  Company  are 
building  1,000  cars  for  the  Pennsylvania 
Railroad. 

Duluth,  South  Shore  &  Atlantic  Rail- 
way are  having  400  cars  built  by  Wells, 
French  &  Co. 

Wisconsin  Central  Lines  have  placed 
an  order  for  seventy-five  cars  with  Haskell 
&  Barker  Company. 

Michigan  Peninsular  Car  Company  are 
building  150  cars  for  the  New  England 
Gas  &.  Coke  Company. 

Missouri  Car  &  Foundry  Company 
nave  received  an  order  for  500  cars  from 
the  Wabash  Railroad. 

Allison  Manufacturing  Company  have 
received  an  order  for  fifty  cars  from  the 
Westmoreland  Coal  Company. 

Schenectady  Locomotive  Works  are 
building  sixteen  six-wheel  connected  loco- 
motives for  the  Northern  Pacific. 

The  Chihuahua  &  Pacific  Railroad  have 
placed  an  order  with  the  Ensign  Manu- 
facturing Company  for  fifteen  flat  cars. 

Pittsburgh  &  Western  Railway  have 
placed  an  order  for  three  consolidated  lo- 
comotives with  the  Pittsburgh  Locomo- 
tive Works. 

Pittsburgh  Locomotive  &  Car  Works 
are  going  to  build  two  six-wheel  locomo- 
tives for  the  Chicago,  Lake  Shore  &  East- 
ern Railway. 

Baltimore  &  Ohio  Southwestern  Rail- 
road are  having  300  cars  built  by  Amer- 
ican Foundry  &  Car  Company,  also  five 
cars  by  Wells.  French  &  Co. 

Rogers  Locomotive  Company  have  re- 
ceived  an  order  for  four  six-wheel   co.i- 


nected  locomotives  from  I^ouisville,  Evans- 
ville  &  St.  Louis  Consolidated  Railroad. 

The  Lake  Shore  &  Michigan  Southern 
have  ordered  500  pressed  steel  cars  from 
Schoen  &  Co.,  Pittsburgh,  Pa.  Quick  de- 
livery is  desired,  and  it  is  expected  that 
they  will  all  be  in  use  within  two  months. 

Schenectady  Locomotive  Works  have 
received  orders  to  build  two  six-wheel 
connected  locomotives  for  the  Maine  Cen- 
tral Railroad,  ten  consolidated  locomo- 
tives for  the  Delaware  &  Hudson  River 
Railroad;  twelve  locomotives  for  the 
Minneapolis  &  St.  Louis  Railroad. 

Rogers  Locomotive  Company  have  just 
received  an  order  for  five  ten-wheel  pas- 
senger and  fifteen  ten-wheel  freight  loco- 
motives from  the  Mobile  &  Ohio  Railroad. 
They  will  be  equipped  with  Latrobe  tires, 
Coale  safety  valves  and  Nathan  lubrica- 
tors. The  passenger  locomotives  will  have 
Safety  Car  Heating  &  Lighting  Company's 
system  of  steam  heat. 


421 1,  built  by  the  Schoen  Company,  has 
arrived  at  Allegheny  after  having  been 
rolled  down  an  embankment  with  85,000 
pounds  of  limestone  on  board.  With  the 
exception  of  two  broken  truck  boxes,  the 
demolition  of  the  brake  gear  and  dumping 
fixtures  and  the  slight  caving  in  of  the 
sides,  the  car  is  still  intact  and  can  be  re- 
paired at  slight  cost.  Before  going  over 
the  embankment  the  car  stood  the  brunt 
of  a  collision,  and  the  wooden  cars  next 
to  it  were  reduced  to  kindling  wood." 


The  World's  Railway.  $5-  The  only 
authentic  history  of  the  locomotive  and 
railway  in  existence.  We  have  had  the 
remainder  rebound  in  plain  leather  and 
send  them  express  paid  for  $5  (in  the 
United  States).     Better  not  wait  too  long. 


Locomotive    Engineers    Watching 
Legislation. 

The  Executive  Committee  of  the 
Brotherhood  of  Locomotive  Engineers  of 
New  York  State  waited  upon  the  As- 
sembly Judiciary  Committee  one  day  last 
month  to  protest  against  the  bill  offered 
by  Mr.  Phillips,  of  New  York,  which  pro- 
vides that  all  railroad  companies  must  em- 
ploy two  regularly  licensed  engineers  to 
run  a  locomotive  or  steam  engine,  and 
making  it  a  misdemeanor  in  failing  to 
comply  with  the  provisions  of  this  act. 
It  is  safe  to  assert  that  the  bill  will  die 
in  the  committee.  A  large  delegation  of 
the  engineers  also  called  on  Governor 
Roosevelt,  relative  to  pending  legislation. 
As  they  left  the  chamber  the  Governor 
made  the  following  comment  to  a  legis- 
lator who  was  present : 

"I  would  like  you  to  look  at  the  faces 
and  figures  of  those  men.  There  are  very 
few  bodies  of  men  who  visited  me  this 
year  that  equaled  them  in  physical  ap- 
pearance." 

A  locomotive  engineer  is  of  necessity 
a  man  who  has  pushed  his  own  way  up  in 
the  world  under  long,  continued  and  re- 
peated trials.  Nerve,  hardihood,  excellent 
judgment,  sleepless  vigilance,  entire  self- 
reliance,  and  yet  capacity  to  obey  instantly, 
are  a  pretty  good  combination  of  qualities 
in  a  man. 


Losing  a  Coupler  Pin. 

'Twas  in  the  winter,  years  ago,  on  the 
Delaware,  Lackawanna  &  Western  road, 
when  steam  often  went  back  on  us,  and 
we  had  to  stop  and  blow  up,  that  Pat 
Murphy  was  on  as  extra  brakeman  with 
Bill  Armstrong. 

On  this  particular  occasion,  however, 
the  steam  was  "O.  K.,"  but  the  key  nad 
worked  out  of  the  coupling  pin  that  helil 
the  drawbar,  and  the  pin  had  worked  out. 
Pat  was  directed  to  go  back  and  flag  the 
next  section,  while  the  rest  hunted  for  the 
pin. 

When  the  second  section  stopped,  they 
of  course  wanted  to  know  what  the  mat- 
ter was. 

"Oi  don't  know  exactly."  said  Pat,  "but 
Oi  think  Misther  Armstrong  lost  his 
stame  pin,  and  the  fireman  is  out  saking 
(seeking)  it." 


Mr.  A.  J.  Smith,  general  passenger  and 
ticket  agent  of  the  Lake  Shore  &  Michi- 
gan Southern  at  Cleveland,  has  sent  out 
a  very  artistic  calendar,  which  consists  of 
a  very  good  illustration  of  a  mail-ba^ 
and  an  approaching  mail-train  under  '.t. 
with  a  pretty  view  of  one  of  the  lakes  seen 
at  the  side  of  this  well-known  road.  The 
calendar  will  make  a  very  attractive  or- 
nament to  an  office,  and  shows  the  months 
and  days  so  clearly  that  they  can  be  seen 
at  considerable  distance.  Persons  wishini; 
this  calendar  should  fend  8  cents  in  post- 
age to  Mr.  A.  J.  Smith. 


One  evening  last  month  delegations  of 
locomotive  engineers  from  the  New  York 
division  called  on  Mr.  Edward  F. 
Brooks,  the  general  superintendent  of  the 
Philadelphia.  Wilmington  &  Baltimore, 
and  presented  him  with  a  very  handsome 
set  of  engrossed  resolutions  expressing 
the  high  regard  in  which  Mr.  Brooks  was 
held  by  the  engineers  who  had  formerly 
been  under  his  charge.  Mr.  C.  M. 
Divenny  made  the  presentation. 


Steel  Cars  Not  Easily  Damaged. 

The  Pittsburgh  Post  says  in  a  recent 
issue: 

"One  of  the  big  loo.ooo-pound  capacity 
cars   of   the   Pittsburgh   &   Western,   No. 


If  any  railroad  company  is  looking  for 
first-class  locomotive  engineers  the  editor 
of  Locomotive  Engineering  would  be 
glad  to  recommend  men  who  would  be 
certain  to  prove  satisfactory. 
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3ansoiTi  Bell  Ringer. 

The  very  simple  form  of  bell  ringer 
hereby  shown  was  invented  and  patented 
by  Mr.  John  D.  Sansom,  an  engineer  on 
the  Toledo,  Peoria  &  Western.  Figs,  i 
and  2  are  sectional  views  of  the  apparatus. 
Fig.  3  is  an  elevation  of  the  ringer  show- 
ing the  front  thereof. 

In  the  several  figures  A  represents  the 
cylinder  of  the  ringer,  which  is  secured 
by  studs  to  the  bracket  B  of  the  bell- 
frame  or  support.  The  cylinder  A  is 
bored  out  to  form  the  recess  C.  At  the 
lower  end  of  the  cylinder  is  left  plenty  of 
stock  to  form  a  heavy  base  D,  which  is 
provided  with  a  tapering  bore  E,  within 
which  is  seated  a  plug  F  to  form  a  valve, 
and  which  conforms  perfectly  with  the 
bore  by  grinding  it  into  its  seat  by  any  of 
the  well-known  methods.    The  base  of  the 


cannot  force  the  valve  from  its  seat.  Th; 
outer  extremity  of  the  valve  is  provided 
with  an  offset  M  to  form  a  lever,  and  '.o 
this  is  pivoted  the  lower  end  of  a  valve- 
stem  O,  the  upper  extremity  of  which 
passes  through  a  lip  on  the  upper  end  ^f 
the  cylinder.  The  stem  is  threaded  and 
fitted  with  adjustable  stops  P  and  Q,  as 
shown.  A  piston  a  is  now  fitted  to  the 
cylinder,  and  is  also  bored  out,  as  shown. 
The  usual  packing-ring  b  surrounds  the 
piston,  and  a  cupped  leather  b'  forms  a 
perfectly  tight  joint,  so  that  no  air  or 
steam  can  possibly  pass. 

The  piston  rod  is  provided  with  a  ball 
on  its  lower  extremity  and  simply  rests 
on  the  bottom  of  the  piston,  while  the 
upper  extremity  thereof  is  pivotally  se- 
cured to  the  crank  of  the  bell  shaft. 

The    operation    of    the    device    may    be 
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cylinder  is  also  provided  with  a  dependim; 
threaded  stud  G,  through  which  is  drilled 
a  channel  H,  forming  a  port  which  com- 
municates with  the  interior  of  the  cylin- 
der from  the  outer  air.  The  valve  F  is 
given  a  corresponding  channel  /,  so  that 
when  the  channel  or  passages  are  in  line 
a  direct  communication  from  the  source  of 
steam  or  air  supply  to  the  cylinder  results. 

To  provide  for  exhaust  from  the  cylin- 
der a  passage-way  or  port  /  is  drilled 
throfgh  the  base  D,  and  the  valve  h  is 
f;'ven  a  corresponding  passage  K,  which 
of  necessity  must  be  at  an  angle  to  the 
passage  /,  as  will  be  hereinafter  more  fully 
understood. 

The  valve  F  is  secured  in  its  seat  by  a 
spring  L,  which  is  secured  by  suitable 
means  to  the  cylinder,  and  which  exert; 
a  certain  pressure  upon  the  valve.  The 
spring  carries  a  lug  on  its  free  extremity, 
which  rests  in  a  central  indentation  in 
the  valve.  This  gives  a  positive  hold  and 
a  "good  job."  A  vent-hole  is  drilled 
through  the  base  and  opens  into  the  end 
of  the  tapering  bore  E,  so  that  pressure 


readily  understood  from  the  following: 
When  the  bell  hangs  at  rest  the  crank 
thereof  occupies  a  position  at  one  side  of 
the  center,  and  as  the* valve  is  in  a  position 
to  allow  the  pressure  to  enter  the  cylinder 
uninterruptedly  the  piston  rises,  carrying 
with  it  the  piston  rod,  carrying  the  bell  to 
the  proper  position  or  as  far  as  the  piston 
will  travel,  and  as  the  piston  reaches  this 
point  the  lug  c  thereof  carries  the  valve 
stem  upward,  thus  turning  the  valve  a 
portion  of  a  revolution,  or  sufficient  to 
cut  off  the  pressure  to  the  cylinder  and 
open  the  exhaust  port.  The  bell  then  re- 
turning by  gravity  forces  the  rod  and  pis- 
ton downward,  thus  exhausting  the  air 
through  the  passage  or  port  K  in  the 
valve,  and  as  the  crank  and  piston  rod 
pass  the  center  at  the  lowest  position  the 
valve  again  opens  and  pressure  is  again 
admitted  to  the  cylinder,  so  that  the  crank 
is  carried  upward  on  the  opposite  side, 
and  so  on. 

The  San'som  bell  ringer  has  been  put 
upon  the  market  by  Mr.  M.  C.  Hammett, 
maker  of  the  Richardson  balanced  valve. 


The  Ideal  Locomotive. 

I  will  try  and  give  you  some  data  of 
the  "Ideal"  locomotive,  which  has  been 
just  turned  out  of  the  Baldwin  Locomo- 
tive Works  for  the  Inter-Colonial  Railway 
of  Canada.  In  many  ways  it  has  the  ap- 
pearance of  a  locomotive  with  ordinary 
pedigree.  This  one  will  fill  a  long-felt 
want.  As  it  is  constructed,  there  is  no 
limit  to  its  speed.  It  will  pull  as  many 
cars  up  hill  as  down,  with  the  same  ease. 
This  may  appear  wonderful  to  some  that 
have  not  seen  it,  but  this  seeming  paradox 
is  easily  explained  after  the  principle  is 
once  fully  understood.  The  secret  of  suc- 
cess is  very  simple,  and  consists  of  only  a 
few  parts,  as  follows :  In  place  of  the  or- 
dinary cylinders  and  steam  chests  there  's 
a  somewhat  longer  than  ordinary  length 
of  sewer  pipes  used,  one  larger  than  the 
other.  The  top  one  is  of  the  less  diam- 
eter. The  large  one  is  used  in  place  of 
cylinder,  and  has  an  opening  near  its  mid- 
dle with  a  bridge  which  does  the  business, 
as  it  has  been  proven  that  an  opening 
without  this  bridge  is  of  no  use.  There 
are  openings  at  the  ends  of  the  pipes  simi- 
lar to  those  used  in  ordinary  steam  cylin- 
ders. The  pistons  are  of  the  double  type, 
the  heads  being  about  2  feet  apart.  The 
smaller  pipe  contains  something  repre- 
senting a  piston  valve,  which  is  operated 
from  the  regular  link  motion.  There  are 
two  exhaust  pipes,  one  for  the  steam  from 
the  center  of  pipe,  and  one  for  what 
leaves  at  the  ends  of  said  pipes.  The 
size  of  the  exhaust  pipes  has  no  influence 
on  the  draft,  wliich  are  merely  used  to 
convey  away  the  steam  after  it  has  done 
its  work. 

With  these  slight  changes  the  follow- 
ing results  are  obtained :  There  is  abso- 
lutely no  back  pressure,  no  radiation,  the 
exhaust  steam  reheating  the  walls  of  the 
pipes  so  the  steam  entering  them  is  much 
stronger  than  when  m  the  boiler,  as  it  is 
so  much  more  expansive  from  the  heating. 
The  amount  of  this  reheating  depends 
upon  the  particular  shape  of  the  central 
opening.  It  can  be  regulated  to  a  nicety 
without  getting  it  too  hot  for  proper  lu- 
brication. 

The  notches  in  the  reverse  lever  quad- 
rant are  seldom  used,  as  the  lever  will  stay 
at  any  point  it  is  set  without  holding,  on 
account  of  there  being  no  friction  what- 
ever on  the  piston  valves.  This  is  so 
easily  accomplished  that  it  surprises  many 
that  it  has  not  been  done  before.  The  only 
difference  from  other  valves  of  this  type 
is,  the  packing  rings  are  made  as  thick  ;iS 
the  recess  in  the  valve,  so  there  is  no 
room  for  steam  to  get  under  them,  and 
consequently  no  friction ;  this  means  no 
wear.  How  easy !  The  reheating  of  the 
walls  is  accomplished  quite  as  cleverly.  A 
portion  of  the  exhaust  steam  at  atmos- 
pheric pressure  is  allowed  to  pass  through 
the  peculiar  opening  in  the  center  of  the 
large  sewer  pipe  into  the  end  to  be  heated, 
and  "Presto,  change !"  it  is  done.  Just 
think  how  simple ! 
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There  is  anollicr  valuable  feature  which 
may  have  been  a  "by-product,"  but  should 
not  be  allowed  to  escape  notice  when  one 
is  filled  with  awe  looking  at  the  wonders 
of  this  engine,  it  is  the  leading  wheels 
in  front  of  these  pipes  which  place  it  far 
enough  in  advance  of  the  other  wheels  to 
give  plenty  of  warning  to  the  engineer 
and  fireman,  so  they  can  pack  up  their 
things  and  be  ready  to  get  off  after  the 
leading  wheel  leaves  the  track  before  the 
others  get  to  the  obstruction.  This  shows 
the  humanitarian  part  of  the  invention.  It 
does  not  appear  possible  for  any  further 
improvement  to  be  made  in  the  locomo- 
tive, and  I  would  advise  inventors  to  turn 
their  attention  to  some  other  field  of 
thought,  for  the  chances  are  many  times 
in  favor  of  discovering  a  new  power  to 
supersede  steam  than  to  make  an  improve- 
ment upon  a  machine  that  is  perfect.  Hop- 
ing this  will  interest  others  to  some  ex- 
tent, the  same  as  it  has  your  most  obedient 
servant,  I  am  A.  Scheumacher. 

P/nladcll>lua.   Pa. 


"There  was  a  little  grade  from  the 
depot  down  to  the  roundhouse  and  car 
yard,  and  Hank  Beach,  who  ran  the  ex- 
press (Jepson  was  conductor),  used  to 
cut  loose  and  run  down  aiter  leaving  the 
cars  at  the  station.  Then  the  brakcmcn 
would  let  the  cars  down  out  of  the  way. 
Hank  complained  that  the  train  pulled 
hard,  but  we  all  knew  it  was  his  imagina- 
tion as  well  as  the  firemen's  yarn  about 
burning  more  wood  than  before.  Pretty 
soon,  though,  the  cars  began  to  lag  and 
would  barely  run  down  the  grade  them- 
selves. Didn't  need  no  brakeman — an  un- 
brakeman  would  have  been  belter. 

"Next  thing  we  knew,  the  cars  had  to 
be  hauled  down  to  the  yard,  and  we  came 
to  the  conclusion  that  Hank  Beach  wasn't 
such  a  lunkhead  after  all.  We  also  learned 
that  a  bearing  might  run  cool  and  still 
pull  hard,  something  we  hadn't  thought  of 
before. 

"Well,   they   fired   the   pork   then,   went 


Roundhouse  Chat — Pork  vs.  Oil. 

DY   R.    E.    M.\RKS. 

"Say,  Uncle  Billy.  I've  got  a  scheme," 
said  Jim  Johnson.  "  'Spose  you'll  try  to 
kill  it  'cause  it's  new,  but  I  'blieve  'twould 
save  oil  to  use  grease  in  the  cellars  of  the 
car  axles.  What  in  thunder  are  you  grin- 
ning at,  anyhow." 

"Save  oil  'cause  you  wouldn't  use  oil 
but  grease — or  save  expense,  which  do  you 
mean,  Jim." 

"Well  save  expense,  if  you're  so  darn 
particular — but  what  do  you  think  of  a 
scheme  to  use  grease  or  some  cheap  stufif 
and  keep  it  forced  up  against  the  bearing. 
Trouble  with  most  of  these  schemes  is 
that  the  stuff  don't  get  to  the  axle.  I'd 
take  a  bed  spring  and  keep  it  there,  hav- 
ing a  pad  under  it,  of  course." 

"Jimmie,"  said  Uncle  Billy,  slowly,  "did 
I  ever  tell  you  about  the  racket  we  had 
on  the  Syracuse  &  Binghamton  road  away 
back  in  1858.  Course  I  didn't,  though,  or 
you  wouldn't  spring  this  on  me  as  a  new 
game.  Well,  we  had  a  hot  time  for  awhile 
there,  or  rather  a  hard  time. 

"Clinton  F.  Page  was  superintendent 
then,  and  as  he  was  always  looking  for 
improvements  he  listened  to  the  tales  of 
a  man  named  McCollum,  who  used  to  be 
on  the  Erie.  He  had  a  great  scheme  for 
using  pork  in  the  boxes  instead  of  waste. 
They  oiled  the  top  some,  but  the  pork  was 
in  the  bottom.  In  fact,  the  Erie  used  it  for 
a  couple  of  years. 

"They  made  a  light  box  to  hold  the 
chunk  of  pork  and  had  a  spring  under  it 
to  hold  the  pork  against  the  bearing. 
Looked  some  like  the  bed  spring  you 
spoke  of.  Well,  they  bought  barrels  of 
the  nicest  pork  I  ever  saw  and  dissected 
it  into  the  right  shape.  Then  they  put  it 
in  the  boxes,  hauling  out  the  oily  waste. 
Didn't  have  a  hot  box  reported  once,  and 
Mr.  Page  thought  it  was  great. 


Signals  to   Engine  Crew. 

C.    B.    CONGER. 

One  of  the  duties  of  engine  and  train 
crews  that  is  not  systematic  enough  is 
passing  signals  to  the  engineer.  If  en- 
gineers appreciated  how  much  they  en- 
courage the  giving  of  misleading  signals 
by  taking  them  and  then  guessing  at  the 
next  move  to  make,  they  would  insist  on 
having  plain  ones.  If  good  plain  signals 
are  given  and  at  once  reach  the  man  at 
the  lever,  throttle  and  brake  valve,  the 
work  can  be  done  enough  quicker  and 
safer  to  warrant  some  pains  being  taken 
to  get  them  just  right. 

It  is  not  unusual  to  hear  trainmen  re- 
mark that  they  can  work  fast  with  a 
certain  engine  crew,  because  they  are  al- 
ways looking  out  for  signals.  Of  course 
that  counts  some,  but  getting  the  signals 
so  they  are  understood  counts  more. 

With  some  methods  of  giving  signals  a 


EXPRESS    TRAIN    IN    AUSTRIA. 


back  to  waste,  and  Hank  Beach  burned  a 
cord  less  wood  on  the  round  trip.  Better 
drop  your  grease  scheme,  Jim,  that's  been 
tried  too,  but  there  seems  to  be  nothing 
like   oil." 


St.  Petersburg»Vienna=Nizza   Express. 

A  friend  in  Vienna,  Austria,  has  kindly 
sent  us  the  photograph  from  which  the 
annexed  half-tone  was  made,  showing 
the  St.  Petersburg- Vienna-Nizza  express 
going  full  speed  up  a  2^  per  cent,  grade 
near  the  Austrian  frontier.  The  train 
consisted  of  one  kitchen,  one  baggage,  two 
sleeping  and  one  dining  car,  pulled  by  a 
ten-wheel  Golsdorf  compound. 

Weight  of  the  train  is  144  metric  tons ; 
weight  of  engine  and  tender,  107  metric 
tons.  The  schedule  of  the  train  is  made 
for  an  older  American  type  of  engine,  the 
Golsdorf  compound  being  capable  uf 
pulling  200  metric  tons  at  the  same 
speed,  about  32  American  miles.  The 
snapshot  was  taken  by  Master  Car  Builder 
Gever. 


Some  railroad  companies  have  adopted 
ball  bearings  for  the  center  of  their  turn- 
tables, and  reports  say  that  the  reduction 
of  friction  is  so  very  great  that  one  man 
can  turn  a  heavv  locomotive. 


good  deal  of  judgment  is  required  on  the 
part  of  the  engineer,  for  the  same  signal 
may  be  given  to  come  ahead  two  car 
lengths  as  for  ten  times  that  distance. 
"Car  Length"  signals  should  be  given, 
showing  how  far  they  want  you  to  come 
when  close  to  other  cars,  and  "Full  Arm" 
signals  when  you  are  expected  to  move 
some  distance  at  a  smart  rate  of  speed  and 
then   steady  up. 

A  common  fault  when  switching  with  a 
number  of  cars,  that  are  stopped  with  a 
few  air  brakes  next  the  engine,  is  giving 
hard  signals  to  stop,  when  an  easy  one 
can  be  given  in  plenty  of  time  to  take  the 
slack  out  of  the  train  and  stop  without 
so  much  shock  to  draft  gear  and  lading  in 
the  rear  cars.  If  the  blame  of  broken 
draft  rigging  in  cases  where  a  hard  signal 
to  stop  is  given  by  trainmen  was  put 
where  it  belongs  it  would  break  up  this 
practice  instantly.  No  engineer  can  take 
chances  on  a  signal  to  stop.  He  does  not 
know  how  urgent  the  case  is  and  must 
obe3'  it  literally. 

When  the  signals  are  given  on  the  en- 
gineer's side,  it  is  fair  to  suppose  that 
there  is  nothing  said  by  either  man,  and 
that  the  fireman,  in  case  he  sees  the  en- 
gineer is  getting  all  the  signals  from  one 
direction,  should  fix  his  own  attention  the 
other  wav.  to  be  sure  that  all  switches  are 
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set  right  and  nothing  is  foul  of  the  track 
they  are  going  on. 

Then  when  we  go  into  the  wider  field 
of  looking  for  signals  when  the  complete 
train  is  running,  the  duties  of  each  man 
should  be  very  sharply  defined.  The  en- 
gineer is  supposed  to  be  on  the  lookout  for 
signals  all  the  time;  but  in  many  places 
on  account  of  the  curves  he  cannot  see 
them  till  too  late.  It  is  then  the  fireman's 
duty  to  look  out  where  he  can  catch  the 
first  sight  of  signals,  whether  semaphore, 
station  order  boards,  or  switch  signals, 
and  call  out  to  his  partner  the  position  of 
signal,  whether  "Clear"  or  "Stop" ;  order 
board  "Set  against  you,"  or  "Clear,"  so 
that  the  engineer  will  see  the  signals 
through  the  fireman's  eyes,  so  to  speak. 

Some  engineers  require  the  fireman  to 
call  out  the  position  of  the  order  board  as 
soon  as  they  see  it,  even  if  it  is  in  plain 
view  of  the  engineer.  This  plan  puts  two 
men  on  watch  for  it.  Others  would  re- 
sent this  notice  from  a  fireman  as  an  indi- 
cation that  they  had  not  seen  the  signal. 
It  is  a  safe  plan,  just  the  same,  to  ha/e 
the  fireman  look  out  for  order  boards  also. 

On  trains  that  are  liable  to  break  i.i 
two,  the  man  on  whose  side  the  curve  is 
favorable  should  look  out  regularly  to 
see  if  the  hind  end  is  coming,  and  so  rc- 
p  rt  to  the  other  man  on  the  engine. 
While  a  good  many  head  brakemen  riding 
on  engines  will  rebel  against  it,  yet  we 
think  it  his  duty  to  keep  a  close  watch  on 
fireman's  side  for  signals,  especially  for 
the  hind  end,  and  be  held  responsible  for 
knowing  whether  the  whole  train  is  com- 
ing. 

Observance  of  signals  should  be  literal ; 
to  be  safe  they  should  be  intelligible. 


Along^the  Missouri,  Kansas  &  Texas. 

The  Missouri,  Kansas  &  Te.xas  Railway 
Company  have  got  their  new  car  shops  at 
Sedalia,  Mo.,  about  finished.  They  are 
doing  some  work  in  them  now.  Most  all 
of  the  machinery  is  new  and  up-to-date. 
They  will  have  a  capacity  of  at  least  fifteen 
box-cars  a  day,  besides  other  repair  work 
needed  in  the  freight  equipment.  There 
is  a  wood-working  shop  two  stories  high, 
80  X  160  feet ;  a  blacksmith  shop  60  x  120 
feet;  a  machine  shop  60x80  feet.  The 
freight  car  shop  has  twelve  tracks,  each 
holding  two  cars.  Any  one  of  these  tracks 
can  be  reached  from  either  end.  The 
coach  shop  holds  twelve  coaches  at  one 
time,  besides  stock  rooms,  etc.,  under  the 
same  roof.  The  coach  shop  and  car  shop 
open  right  out  on  the  transfer  table,  which 
is  725  feet  long  and  80  feet  wide,  and  it 
has  connections  direct  with  nearly  every 
track  in  the  yard.  This  table  is  operated 
by  electricity;  the  shops  are  lighted 
throughout  by  the  same  power.  There 
are  a  number  of  convenient  kinks  in  the 
arrangement  of  the  tracks  and  buildings. 
One  of  these  consists  in  passing  the  old 
cars  coming  in  for  a  rebuild  to  the  car 
shop  right  in  front  of  the  boiler  room, 
where  they  are  stripped  down  of  broken 
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parts  where  this  process  will  not  cumber 
up  the  shop.  These  shops  employ  about 
325  men.  All  the  coach  cleaning  and  re- 
pair tracks  are  there ;  so  the  whole  busi- 
ness can  be  under  one  executive  head. 
Mr.  J.  L.  Wigton,  master  car  builder, 
has  his  office  at  the  shop.  He  is  very 
proud  of  the  outfit.  It  represents  an  out- 
lay of  over  $140,000,  part  of  which  was 
contributed  by  the  citizens  in  a  donation  of 
land  for  a  location. 

The  locomotive  shops  of  the  Missouri, 
Kansas  &  Texas  Railway  at  Parsons, 
Kansas,  are  working  full  time,  and  in  ad- 
dition to  the  engines  now  in  service  ex- 
pect ten  freight  engines,  19  x  26-inch 
cylinders,  moguls,  to  weigh  about  124,000 
pounds ;  and  five  passenger  ten-wheelers, 
to  weigh  138,000  pounds,  with  20  x  26-inch 
cylinders.  Superintendent  of  Mainten- 
ance and  Equipment  William  O.  Herin 
was  East  looking  after  this  equipment  at 
the  time  of  our  visit. 

Master  Mechanic  Brehm,  of  the 
Missouri,  Kansas  &  Texas  Railway,  at 
Parsons,  is  using  a  hub  plate  of  vulcanized 
rubber  on  the  trailing  wheels  of  their 
Columbia  type  of  engines  with  very  good 
results.  They  give  better  service  than 
brass  plates,  being  fastened  to  the  wheel 
hubs  in  the  same  manner  as  brass  plates. 

The  air-brake  equipment  repair  room  at 
Parsons  is  well  stocked  with  devices  for 
testing  both  old  and  repaired  triple  valves, 
governors,  brake  valves,  etc.,  which  will 
be  fully  described  in  a  future  number  of 
Locomotive  Engineering. 
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An  important  feature  of  the  equipment 
of  the  Hoosac  tunnel  elevator  recently 
completed  at  Charlestown,  Mass.,  for  the 
Fitchburg  Railroad  Company,  is  the  rub- 
ber belting  which  is  used  as  carriers  for 
the  grain  in  the  various  galleries,  and  to 
which  the  buckets  are  attached  for  lifting 
the  grain  to  the  large  storage  bins.  The 
contractor  for  the  elevator,  Mr.  James  L. 
Record,  of  Minneapolis,  Minn.,  awarded 
the  order  for  the  belting  to  the  Boston 
Belting  Company,  of  Boston,  Mass.  It 
comprised  about  7,500  feet  of  36-inch  four- 
ply,  1,600  feet  38-inch  four-ply,  and  4,800 
feet  of  22-inch  six-ply,  besides  a  quantity 
of  narrower  belts.  The  total  weight  of  all 
the  belts  was  upwards  of  35  tons.  The 
longest  36-inch  four-ply  belt  measured 
1,500  feet,  and  several  others  of  the  same 
width  were  more  than  1,000  feet  long 
each.  Each  of  the  36-inch  belts  carries 
about  8,000  bushels  of  grain  an  hour. 


The  Falls  Hollow  Staybolt  Company,  of 
Cuyahoga  Falls,  Ohio,  are  in  receipt  of  a 
large  order  from  W,  &  A.  Fletcher  Com- 
pany, of  j-loboken,  N.  J.,  for  safety  hollow 
staybolts  made  from  best  quality  of  steel, 
to  be  used  in  a  large  Government  contract. 
The  Falls  Company  are  in  a  position  to 
fill  orders  promptly  for  their  product, 
made  of  either  steel  or  charcoal  iron,  and 
will  guarantee  perfect  satisfaction. 


PNEUMATIC 

TOOLS 


of  every  description 

and  for  all  kinds 

of  work. 


The  Q  &  C  Valveless  Ham= 
mer  has  the  advantage  over 
all  other  tools  on  account 
of  its  absolute  simplicity, 
efficiency  in  operation  and 
immunity  from  aggravat= 
ing  expensive  repairs. 


Chicap.  New  York. 
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Do  You  Favor 
Expansion  and  Progress 
In  the R.R.  Repair  Shop? 

Then  dro|)  the  use  of  solid  man- 
drels, which  make  it  necessary 
for  you  to  keep  a  large  and 
varied  assortment  to  lit  every 
fraction  of  an  inch. 
One  plant  in  Pennsylvania,  en- 
gaged in  building  light  locomo- 
tives, displaced  nearly  2  tons 
of  solid  mandrels  with  only  nine 
of  the  famous  Nicholson  Expand- 
ing Mandrels,  at  a  cost  of  about 
$225.00.  This  complete  set  fits 
any  size  hole  from  i  inch  to  7 
inches  and  fractions  thereof. 


Illustrated  Catalogue  with   valuable  iiifor- 

m.ition  and  list  of  Railroads  using, 

on  application  to 


W.H.NICHOLSON  SCO. 

Wilkes=Barre,    Pa. 

First-Class  Mechanics 

can    obtain    employment    by   applying   to 

Interoceanic  R.\ilw.\v 
FoREM.\N  OF  Shops, 

PuEBLA,  Mexico. 

Firemen  Looking 
For  Promotion 

Will  find  Substantia/  Help  in 
Locomotive  Engine  Running  and 
Management.  Revised  edition 
up  to  date,  by  Angus  Sinclair. 
PRICE,      ------      $2.00 


Air  Brake  Catechism 

By  C.  B.  Conger,  is  \ery  help- 


ful and  ought  to  be  studied. 


PRICE, 


?5  cents. 


But  the  Rest  Stimulant  to  Self  Help 
is  reading  the  pages  of  Locomotive 
Engineering  every  month.  If  vou 
are  not  already  a  subscriber,  lose  no 
time  in  handing  $2.00  to  our  nearest 
Club  Agent,  or  send  to  this  Ofiice. 

Angus  Sinclair  Company, 

95  Liberty  St.,  New  York. 


A   KiplinK  Poem. 

Several  years  a«o  Mr.  Fred  D.  Under- 
wood, now  general  manager  of  the  Balti- 
more &  Ohio  Railroad,  named  two  stations 
in  the  upper  peninsula  of  Michigan  "Rud- 
yard"  and  "Kipling,"  one  being  in  an 
agricultural  country  and  the  other  in  an 
iron  ore  district.  Some  time  later  a  mutual 
friend  informed  Kipling  of  Mr.  Under- 
wood's action,  and  the  celebrated  author 
sent  Mr.  Underwood  his  photograph  with 
the  following  lines  on  the  back: 

"kudyard"    and   "Kiri.ING." 
"Wife  is  the  child  who  knows  his  sire," 

The  ancient  proverb  ran  ; 
But  wiser  far  the  man  who  knows 
How,  where  and  when  his  offspring  grows. 
For  who  the  mischief  would  suppose 

I've  sons  in  Michigan. 

Yet  am  I  saved  from  midnight  ills. 
That  warp  the  soul  of  man; 

They  do  not  make  me  walk  the  floor, 

Nor  hammer  at  the  doctor's  door. 

They  deal  in  wheat  and  iron  ore. 
My  sons  in   Michigan. 

Oh,  tourist  in  the  Pullman  car 

(By  Cook's  or  Raymond's  plan) 

Forgive  a  parent's  partial  view ; 

But,  maybe,  you  have  children  too^ 

So  let  me  introduce  to  you 
My   sons  in   Michigan. 

RuDYARD  Kipling. 

We  received  the  poem  and  the  notice 
about  it  from  the  advertising  department 
of  the  Baltimore  &  Ohio,  and  it  is  a  good 
illustration  of  the  journalistic  faculty 
which  some  men  have  to  make  the  be<t 
of  anything  that  turns  up  that  is  likely  to 
advertise  his  paper  or  business.  The  Soo 
Line  might  have  made  a  good  advertise- 
ment of  that  poem  when  it  was  first 
written,  but  the  advertising  department 
missed  the  point.  It  remained  for  the 
keenest-scented  man  in  the  business,  Mr. 
J.  H.  Maddy,  of  the  Baltimore  &  Ohio. 
to  turn  it  to  advantage  as  an  advertise- 
ment of  the  fact  that  Mr.  Underwood  is 
now  general  manager  of  the  jialtimore  A 
Ohio. 


Two  Large  Locomotives. 

The  Illinois  Central  Railroad  Company 
have  contracted  with  the  Brooks  Works 
and  the  Rogers  Works  each  to  build  a 
very  large  consolidation  freight  engine  to 
be  used  between  Carbondale,  111.,  and 
Fulton,  Ky.,  across  the  Ohio  River  Bridge. 
There  is  a  grade  of  40  feet  to  the  mile  and 
a  5-degree  curve  on  the  approach  to  the 
bridge.  These  engines  are  intended  to 
draw  2,000  tons  in  addition  to  their  own 
weight. 

None  of  the  details  have  been  finally 
settled  on  as  to  the  dimensions  or  type  of 
boiler  or  number  of  drivers,  size  of  driv- 
ing wheels  or  cylinders.  They  will  prob- 
ably be  23  X  30-inch  cylinders  ;  weight  of 
engine,  about  215.000  pounds ;  weight  of 
tender.  114.000  pounds. 


Probably  the  Brooks  will  have  a  Bel- 
paire  boiler,  80-inch  shell,  and  the  Rogers 
a  radial  stay,  wagon  top ;  both  to  carry 
200  pounds  of  steam. 

The  lenders  have  a  capacity  of  6,000 
gallons  of  water  and  10  tons  of  coal. 

These  engines  arc  very  near  as  large  ai 
the  Union  Railway  consolidations,  the 
largest  in  the  world.  They  are  to  be  built 
to  do  a  certain  amount  of  work,  so  that 
the  dimensions  of  wheel  and  cylinder,  ar- 
rangement of  drivers,  etc.,  are  yet  largely 
at  the  discretion  of  the  builders,  each  of 
whom  will  no  doubt  strive  to  produce  a 
type  which  they  deem  possesses  special 
advantages. 

When  they  get  to  work  next  August, 
Locomotive  Engineering  will  have  some- 
thing to  say  as  to  their  success. 


The  Echols  Tap. 

The  new  catalogue  of  the  Pratt  & 
Whitney  Company,  Hartford,  Ccnn.,  gives 
a  good  idea  of  this  new  tap,  which  appears 
to  have  advantages  over  the  ordinary  style 
for  many  classes  of  work. 

The  peculiarity  of  this  tap  is  that  every 
other  tooth  is  removed  from  each  "land" 
or  toothed  portion  of  the  tap,  but  in  the  fol- 
lowing section  the  alternate  teeth  are  left 
so  that  the  blank  spaces  left  by  one  set  of 
teeth  are  cut  by  the  next  set.  In  other 
words,  with  a  four-flute  tap,  only  two  of 
them,  the  opposite  ones,  are  cutting  the 
same  threads. 

This  gives  a  much  greater  clearance  be- 
tween the  remaining  teeth,  and  it  is 
claimed  that  the  result  is  to  obviate  the 
tendency  to  tear  the  threads.  This  gives 
a  dear  cut  thread  and  also  consumes  much 
less  power  than  the  other  way,  owing  to 
reduced  friction.  Their  catalogue  shows 
other  new  tools,  but  this  seems  to  be  one 
m.ost  likely  to  be  new  to  our  readers.  We 
believe  the  catalogues  are  sent  on  request. 


Railroad  life  brings  out  almost  as  many 
n  roes  as  the  battlefield,  and  they  should 
not  be  forgotten  either.  John  F.  Dickson 
was  operator  at  Peters,  just  below  Ed- 
wardsville,  111.,  on  the  Clover  Leaf  Rail- 
road. He  was  struck  by  an  express  while 
going  to  deliver  an  order.  After  regain- 
ing consciousness,  and  though  badly  in- 
jured, he  dragged  himself  back  to  his 
office  to  wire  Charleston  to  hold  a  train 
that  would  have  collided  with  another, 
had  it  left  the  yard.  With  the  aid  of  his 
brother,  who  held  him  up  to  the  key,  he 
sent  the  message  and  fainted — having 
saved   a   bad    wreck   by   his   great   pluck. 


The  Standard  Coupler  Company  have 
removed  their  Xew  York  office  from  the 
Havemeyer  Building.  26  Cortlandt  street, 
to  room  18.  fourth  floor.  160  Broadway. 
Railroad  officials  and  other  correspon- 
dents of  the  company  are  requested  to 
make  note  of  this  change  of  address. 
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Air  Tools  in  the  Copper  Shop. 

At  the  Meadville  shops  of  the  Erie  road 
there  is  a  cunning  little  idea  worked  up 
for  punching  and  shearing  material  used 
in  the  copper  shop.  Our  camera  refused 
to  perform,  but  we  were  helped  out  by  a 
young  local  amateur,  Master  Alton  Dow- 
dell,  who  kindly  put  his  instrument  at 
work  and  forwarded  the  picture  to  us 
from  which  our  half-tone  was  made.  It 
shows  a  cast-iron  bench,  having  at  the 
left-hand  end  a  small  wire-bending  ma- 
chine for  car  seals,  and  at  the  other  end  a 
pair  of  long  shears.  Each  one  of  these 
tools  is  operated  by  an  air  cylinder  under 
the  bench,  which  has  suitable  connections 
from  its  piston  to  the  tools.  The  three- 
way  cocks  by  which  the  cylinders  are 
operated  are  shown  at  the  respective  ends 
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a  month  passes  that  reports  are  not  made 
of  outrages  perpetrated  on  passengers  in 
the  secluded  compartment.  The  latest 
comes  from  India.  A  recent  issue  of  the 
Railway  limes,  of  India,  says: 

"Two  ladies  left  Lucknow  on  the  even- 
ing of  the  28th  inst.  in  a  first-class  ladies' 
carriage.  Between  Lucknow  and  Amansi 
the  door  swung  open  and  a  man  burst  in. 
whose  face  was  smeared  with  mud  and 
coal  dust.  He  immediately  flung  with 
both  hands  a  handful  of  kunka  and  coal 
dust  into  the  face  of  one  of  the  ladies  and 
proceeded  to  beat  her  over  the  head  with 
a  stick.  The  lady  was  so  blinded  that  for 
the  moment  she  did  not  feel  the  blows, 
but  as  they  descended  harder  she  sprang 
up  and  grappled  with  the  man.  He  then 
tried  to  p  sh  her  out  through   the  doo', 
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AIR  TOOLS  IN   COPPER   SHOP. 


of  the  bench.  The  tools  shown  on  the 
bench  between  the  punch  and  shear  are  a 
gang  punch  for  punching  rivet  holes  in 
jackets,  with  a  constant  pitch,  and  other 
tools  for  copper-shop  use,  the  functions  of 
which  require  speed  and  accuracy.  All  of 
these  tools  are  made  so  as  to  connect  up 
to  the  pistons  of  the  air  cylinders,  and 
when  not  paraded  for  inspection  or  in  use, 
are  kept  in  the  drawers  shown  under  the 
bencli.  Master  Mechanic  Donahue  thinks 
the  exhibit  is  one  of  the  finest  in  showing 
what  .lir  can  do  outside  of  the  well-ex- 
ploited lift  devices. 


Compartment  Car  Outrage  in  India. 

The  mechanical  officials  of  every  rail- 
way where  compartment  cars  have  been 
employed  have  labored  for  years  to  de- 
vise some  means  that  would  enable  pas- 
sengers to  communicate  with  the  train- 
men ;  but  they  have  met  with  no  success, 
and  never  will.  The  only  safe  plan  is  free 
communication  through  the  cars.     Seldom 


which  had  remained  open,  but  was  pre- 
vented by  the  other,  who  came  to  the 
rescue  and  dragged  him  back.  The  lady 
first  attacked  then  struck  him  a  blow  over 
the  head  with  his  stick,  which  her  sister 
had  managed  to  wrench  out  of  his  hands. 
The  man  fought  savagely,  trying  to  poke 
out  the  eyes  of  the  lady  who  had  grappled 
with  him  and  biting  her  hands,  while  he 
dealt  the  other  a  heavy  blow  in  the  face 
with  his  fist,  knocking  her  backwards ; 
but  recovering  herself  she  again  went  ro 
i:er  sister's  assistance,  who  by  this  time 
had  been  thrown  to  the  ground  and  was 
under  the  assailant,  and  dragged  him  off. 
It  was  not  till  the  tr^n  was  within  a  mile 
or  two  of  Amansi  station  that  the  ruffian 
made  off,  taking  with  him  a  courier  bag, 
and  leaving  the  unfortunate  ladies  utterly 
exhausted.  The  lesson  of  the  outrage 
clearly  is  to  point  the  necessity  for  some 
better  means  of  communication  between 
the  passengers  and  the  guard  than  now 
exists.     The  plan  of  a  handle  or  bell  care- 


Locomotive 
Firemen 

who  wish  to  become  engineers  should 
write  for  circulars  describing  our  method 
of 

Instruction  by  Mail 


in  Mathematics,  Mechanics,  Mechanical 
Drawing,  Locomotives,  Dynamos  and 
Motors,  including  thorough  explanation 
and   description   of   the 

AIR  BRAKE. 

Studies  are  carried  on  at  home  and 
need  not  interfere  with  the  student's 
v/ork.  Instruction  and  question  papers, 
prepared  especially  for  the  purpose,  are 
furnished  free.  These  papers  are  writ 
ten  in  simple  language,  as  free  as  pos- 
sible from  technicalities,  and  are  fully 
illustrated.  Each  paper  prepares  the  way 
for  the  next,  and  the  difficulties  to  be 
overcome  are  reduced  still  further  by  the 
personal  aid  of  the  instructors,  who  are 
in  close  touch  with  the  student,  through 
the  mails,  during  the  entire  course. 
»?    «    «t 

The  Locomotive  Engineers'  Scholar- 
ship is  a  thorough  course  of  instruction 
in  Arithmetic,  Mensuration,  Mechanics, 
Mechanical  Drawing,  Locomotives,  Dy- 
namos and  Motors. 

H  *i.  n 

Instruction  is  also  given  by  mail  in 
Electrical,  Mechanical  and  Civil  Engi- 
neering, Mechanical  and  Architectural 
Drawing,  Architecture,  Plumbing,  Book- 
keeping,  Shorthand,   English   Branches. 

n  K  K 

"A  Course  for  Locomotive  Engineers 
and  Firemen  Only"  is  the  title  of  a 
pamphlet  which  will  be  sent  all  who  ask 
for  it  and  mention  Locomotive  Engineer- 
ing. 

The  International 
Correspondence Schools 

BOX  801,  SCRANTON,  PA. 


April,  1899. 


LOCOMOTIVE    ENGlNEERINd 


193 


Economy  in  Coal, 
Economy  in  Lubricants. 

The  President  of  llie  Traveling  En- 
gineers' Association  in  his  address  last 
year  said :  "On  a  road  where  200  en- 
gines arc  in  service  daily  in  our  part 
of  the  country,  a  saving  of  two  shovel- 
fuls of  coal  by  each  crew  means  $6.40 
per  day,  or  $2,336  per  year.  I  think 
you  will  all  agree  that  if  the  men 
try  hard  they  can  save  six  shovelfuls 
each,  and  thus  bring  about  a  saving 
of  $19.20  per  day,  or  $7,008  per  year, 
or  interest  at  4  per  cent,  annum  on 
$175,200.  Of  course  to  get  such  ser- 
vice it  is  necessary  to  show  apprecia- 
tion where  it  is  due  and  also  to  see 
to  it  that,  so  far  as  can  be,  the  engines 
are  kept  in  proper  condition  to  obtain 
the  best  results." 

A  long  step  toward  this  saving  in 
coat  is  made  by  having  all  bearings 
properly  lubricated,  especially  the 
cylinders.     The  use  of 

Dixon's 

Pure  Flake  Graphite 

will  not  only  effect  better  lubrication, 
but  it  will  also  effect  a  saving  in  oil 
and  prevent  hot  bearings,  hot  pins,  etc. 
An  engineer  on  the  Atchison, 
Topeka  &  Santa  Fe  Railway  used 
fifteen  pints  of  valve  oil  and  burned 
eighty-nine  tons  of  coal  running  3,032 
miles  and  doing  twenty-five  hours  of 
switchwork.  He  was  as  saving  as 
possible  in  tlie  use  of  valve  oil 
and  coal,  and  his  engine  made  the 
best  record  for  the  month  on  that 
division.  During  the  following 
month,  however,  with  the  aid  of  less 
than  two  ounces  of  Dixon's  Pure 
Flake  Graphite,  he  made  about  5. 300 
miles  and  switched  twelve  hours, 
using  only  17  pints  of  oil  and  I2ij4 
tons  of  coal,  saving  about  58  per  cent. 
of  oil  and  30  per  cent,  of  coal,  not 
counting  switchwork. 

Is  it  not  probable,  therefore,  that 
as  great  a  saving  can  be  made  in  lubri- 
cants as  in  coal  ?  We  think  that  the 
subject  of  using  graphite  for  lubri- 
cating is  well  worth  the  careful  atten- 
tion of  every  one  interested  in  better 
railway  lubrication. 


fully  iiut  in  some  inaccessible  part  of  the 
carriage,  often  enclosed  in  a  glass  case 
which  nuist  hi-  hrnUrii  bcftjre  it  can  be 
reached,  seems  rather  designed  to  prevent 
than  to  facilitate  communication  in  case 
of  emergency,  is  a  mere  mockery. 

"We  have  had  sufficient  of  these  as- 
saults to  make  the  railway  authoritisi 
.seriously  consider  whether  it  is  not  time 
they  did  soinething  to  facilitate  communi- 
cation between  passengers  and  the  driver 
or  guard.  It  will  be  seen  from  the  above 
account  that  the  assault  might  have  ter- 
minated far  more  seriously  than  it  did." 


Does   Muriatic   Acid   Produce  Galvanic 
Action  ? 

There  is  a  question  connected  with  brass 
bearings  that  are  trimmed  before  being 
lined  with  white  metal  which  will  bear 
looking  into. 

A  solution  of  muriatic  acid  and  zinc  is 
used  in  the  process,  and  considerable  of 
this  acid  is  in  the  pores  of  the  brass  and 
solidly  dried  on  there. 

The  question  now  comes  up.  Does  this 
acid  not  cause  an  electrical  action  when 
the  journal  wears  through  the  white  bear- 
ing metal  and  comes  in  contact  with  the 
brass? 

If  the  acid  produces  a  bad  effect,  is  it 
an  advantage  to  cast  the  bearing  metal  on 
the  brass  without  the  use  of  acid?  A 
good  many  brass  bearings  that  have  run 
hot  show  a  film  of  pure  copper  on  the 
surface  next  the  journals.  It  is  worth 
while  inquiring  why  this  is  so;  if  it  is  on 
account  of  the  way  it  is  poured  in  the 
mold,  or  from  an  electrical  action. 


A  Lubricating  Abrasive. 

One  of  the  strangest  combinations  of 
materials  which  we  know  of  was  shown 
recently  at  the  Franklin  Institute.  Car- 
borundum, as  is  well  known,  is  several 
times  harder  than  emery  and  is  a  fast 
cutting  abrasive.  Graphite,  on  the  other 
hand,  is  a  splendid  lubricant. 

It  is  therefore  rather  surprising  to  learn 
that  by  treating  carborundum  electrically 
the  silicon  is  removed  and  the  remainder 
is  pure  graphite,  claimed  to  be  practically 
identical  with  the  mineral  product.  This 
is  also  another  step  in  producing  by  arti- 
ficial means  material  which  has  always 
been  supposed  to  be  solely  a  natural  pro- 
duct. 


Joseph  Dixon 
Crucible  Company, 

Jersey  City,  N.  J. 


Messrs  Lucas  &  Gliem.  of  Ridge  avenue 
and  Hamilton  street,  Philadelphia,  have 
issued  a  very  neat  catalogue,  which  con- 
sists of  blue-line  prints  showing  the 
general  features  of  their  cold  sawing  ma- 
chinery, and  printed  descriptions  of  them 
bound  between  thein.  It  is  a  sort  of 
novelty,  and  the  machines  appear  to  be  of 
substantial  design. 


Plain  Talks  to  the  Boys. 

C.    II.    CONOtK. 

WHY    JOUKNALS    RUN     HOT    AFTER    PACKING 

HAS   BEEN    STIRRED   UP.       WHAT 

IS   LUBRICATION. 

Someone  asked  at  our  last  meeting  why 
the  tender  always  ran  hot  the  next  trip 
after  the  packing  was  punched  up  against 
the  journal  and  oiled  good?  Well,  that  is 
easy.  It  is  a  kindergarten  question  on 
oiling  an  engine.  But  we  are  out  for  in- 
formation, whether  for  the  primary  class 
or  the  high  school. 

The  packing  on  top  next  the  journal 
when  it  settles  down  generally  gets  a 
liberal  coating  of  dust  or  sand,  which 
works  in  around  the  journal  where  the 
dust  guard  ought  to  be.  When  you  push 
this  dirty,  gritty  packing  up  against  the 
journal  and  put  oil  on  it,  you  make  a 
paste  that  is  first  class  for  promoting  hot 
boxes.  Next  time  you  have  that  job  to 
do  don't  do  it  that  way.  Unless  you  pack 
the  truck  box  all  over  with  fresh,  clean 
packing  that  has  been  saturated  with  oil 
before  it  goes  into  the  box,  you  should 
push  the  old  packing  down  away  from 
the  journal  and  put  clean  oily  packing  over 
it,  taking  care  not  to  get  any  old  gritty 
stuff  next  the  journal,  also  taking  care  to 
put  a  good  allowance  up  next  the  dust 
guard  opening,  so  that  the  sand  will  not 
work  along  the  whole  length  of  the 
journal.  This  method  gives  the  journal  a 
good  oiling  with  clean  oil  where  it  is 
needed. 

If  the  front  part  of  the  box  is  tight 
and  the  dust  guard  is  not,  every  time  the 
journal  works  back  and  forth,  when  run- 
ning, it  pumps  air  in  and  out  of  the  box. 
What  grit  is  in  suspension  in  the  air  goes 
along  and  sticks  to  the  top  surface  of  the 
packing.  Get  good  dust  guards  in  the 
tender  oil  boxes.  That  will  stop  a  lot  of 
the  trouble  from  hot  bearings. 

This  matter  does  not  get  enough  con- 
sideration. Great  care  is  taken  that  the 
dust  guards  in  coach  equipment  are  kept 
in  good  order,  while  on  some  roads  the 
tenders,  which  run  as  many  miles  at  as 
high  a  rate  of  speed  and  with  as  great  a 
load  on  each  journal,  have  no  dust  guards 
at  all,  but  just  an  opening  in  the  back  of 
the  oil  box  large  enough  to  take  in  any 
size  journal. 

"Why  do  not  the  engine  truck  journals 
bother  on  this  account ;  they  have  no  dust 
guards  at  all?"  you  say.  That  is  a  fact, 
but  the  engine  truck  is  up  ahead  of  the 
rest  of  the  engine,  running  through  clean 
air  witli  no  dust,  while  the  tender  is  in  a 
cloud  of  dust  that  is  raised  as  the  ashpan 
passes  along.  How  is  it  with  the  engine 
truck  on  a  double  header,  or  whenlDacking 
up,  so  the  truck  gets  a  good  dose  of  grit? 
You  have  doubtless  noticed  the  fact  thst 
when  you  struck  a  pile  of  sand  that  the 
track  men  had  left,  or  some  dirt  on  a 
crossing,  that  a  hot  engine  truck  was  next 
in  order.  You  have  also  noticed  that  the 
back  engine  truck  brasses  w^ear  out  faster 


IS>4 


LOCOMOTIVE    ENGINEERING 


April,  1899. 


and  get  hot  oftener  than  the  front  ones. 
and  ordinarily  require  more  oil?  That  is 
because  they  get  more  grit.  If  the  tender 
journals  had  as  much  oil  per  engine-mile 
and  as  good  care  in  packing  as  the  engine 
truck,  very  likely  they  would  never  run 
hot.  The  collar  and  shoulder  on  a  tender 
journal  are  protected  from  the  dust,  while 
the  bearing  surface  of  the  engine  truck 
wheel  hub  cannot  be  protected  and  re- 
quires as  much  oil  as  a  journal.  Then  the 
engine  truck  journal  is  oiled  from  the 
top  with  clean  oil  as  well  as  from  the 
bottom  with  packing.  It  is  an  open  ques- 
tion on  a  dusty  road  if  the  packing  in  the 
collar  adds  anything  to  the  lubrication.  It 
only  serves  as  a  sort  of  guard  to  keep 
away  part  of  the  dust. 

"How  do  you  define  lubrication?"  you 
say?  The  object  of  lubrication  is  to  keep 
a  film  of  oil  between  the  bearing  and  the 
journal  that  will  hold  the  two  rubbing  sur- 
faces apart  and  interpose  a  substance 
whose  particles  are  easily  moved  on  each 
other.  Good  oil  does  this  to  perfection. 
Is  that  the  way  you  understand  it? 


Compounds  on  Northern  Pacific — Long 
Piston  Stroke. 

At  the  meeting  of  the  Western  Railway 
Club  at  Chicago,  on  March  21st,  the  prin- 
cipal subject  of  discussion  was  a  paper  by 
Mr.  E.  M.  Herr  on  "Compound'  Locomo- 
tives on  the  Northern  Pacific  Railway." 
This  paper  was  very  complete,  giving  the 
details  of  relative  economy  as  to  fuel,  re- 
pairs and  work  done  by  the  various  classes 
of  compounds  in  use  on  that  road.  Dur- 
ing the  discussion  Mr.  J.  N.  Barr,  of  the 
Chicago,  Milwaukee  &  St.  Paul,  as  well 
as  Mr.  Manchester,  of  the  same  line,  gave 
figures  and  statements  showing  that  the 
compounds  were  a  success,  both  as  to 
amount  of  work  done  and  cost  of  opera- 
tion and  maintenance.  The  idea  that  the 
compounds  were  only  good  for  hauling 
heavytrains  of  freight  at  a  moderate  speed 
was  denied,  as  they  have  done  some  of 
the  best  service  with  exceptionally  fast 
trains. 

On  the  Vauclain  compounds  the  wear  of 
crosshead  and  guides  needed  the  closest 
attention,  so  that  there  should  be  no  lost 
motion.  The  later  engines  have  mucu 
larger  wearing  surfaces  than  those  first 
built.  Mr.  R.  H.  Soule  said  that  these 
engines  were  being  improved  in  desi.^i 
and  construction  as  fast  as  any  weak  parts 
showed  up,  so  that  their  service  was  be- 
ing bettered  every  month. 

Mr.  Robert  Miller,  of  the  Michigan 
Central,  said  that  their  company  was  u 
pioneer  in  the  use  of  compounds,  the  first 
Schenectady  compound  ever  built  having 
been  built  for  and  since  used  on  their  line. 
His  experience  and  observation  was  in 
favor  of  compounds.  The  discussion  was 
participated  in  by  Mr.  W.  H.  Marshall,  of 
the  Chicago  &  Northwestern  Railway ; 
Professor  Smart,  of  Purdue  University; 
Mr.     Clement     E.     Street,     Mr.     L.     R. 


Pomeroy  and  others,  at  considerable 
length. 

The  matter  of  a  longer  piston  stroke 
for  locomotives  came  up  during  the  dis- 
cussion of  Mr.  Clement  E.  Street's  paper 
on  "High-Speed  Passenger  Locomotives." 
Some  very  able  arguments  were  advanced 
for  a  longer  stroke  than  24  and  26  inches 
for  these  engines;  it  being  stated  that  the 
cylinders  and  connections  would  weigh 
less  and  cost  less  to  manufacture  and 
maintain ;  counterbalancing  would  be 
easier;  the  inequalities  of  cut-off  due  to 
lost  motion  or  springing  of  the  valve  gear 
would  be  a  less  per  cent,  of  the  total 
stroke,  and  thus  give  better  distribution  of 
:he  steam  in  a  long  cylinder  than  in  .x 
short  one.  Against  this  must  be  taken 
into  consideration  the  higher  piston  speed 
made  by  the  long-stroke  engines,  which 
larger  wheels  would  help  out. 

There  was  a  very  large  attendance. 
Both  the  papers  called  out  many  com- 
ments. The  discussion,  to  be  appreciated 
fully,  should  be  read  from  the  Club  Re- 
port, as  it  was  too  long  to  give  in  full  Ii 
these  columns. 


A  GENTLEMAN  thoroughly  conversant  with  ml- 
way  purchasing  and  general  baggage  departments^ 
also  routine  -'of  general  manager's  and  superintendent's- 
olTices,  is  open  for  an  engagement.  References  of  the 
best,     .-\ddress  ''A.  li.  C."  care  of 

Locomotive  Engineering, 

u;;  Liberty  St.,  Ne*v  York  City. 


Taking  Things  Easy. 

Jud  Jackson  was  one  of  the  best  runners 
on  the  road.  He  had  been  a  shoemaker 
originally,  and  hadn't  started  to  fire  till 
he  was  about  thirty-five.  Then  he  fired 
six  years  and  got  "set  up."  He  was  no 
mechanic,  and  couldn't  repair  his  engine 
to  save  his  soul,  but  he  was  a  good  care- 
f-.il  runner  and  was  given  the  best  runs  on 
this  account.  But  he  was  a  slow, 
methodical  man,  one  of  the  kind  that 
wouldn't  start  to  move  out  of  a  burning 
building  till  his  coat-tail  commenced  to 
sizzle,  but  would  manage  to  get  out  all 
right. 

One  day  Jud  was  put  on  a  long  excur- 
sion train  with  a  fidgety  conductor,  and 
after  using  all  his  threats  and  entreaties 
to  get  Jud  to  "hustle"  he  finally  got  mad 
and  reported  him.  He  stated  his  griev- 
ance at  length,  and  had  three  fits  telling 
the  master  mechanic  how  he  had  tried  to 
hurry  Jud  without  effect.  "Did  you  leave 
on  time,"  asked  the  master  mechanic. 
"Jest  about,  sir."  "And  get  there  on 
time?"  "Yes  sir,  but — ."  "No  buts -about 
it,"  said  the  master  mechanic.  "If  Jack- 
son didn't  hurry  any  and  yet  made  run- 
ning time  with  a  fifteen-car  train  of  wild 
excursionists,  by  gosh  I  wish  we  had 
more  Jacksons.  It's  these  'hurry'  men  that 
get  us  into  trouble.  Guess  I'll  have  to 
give  him  the  mail  train."     And  he  did. 


"Packing"  is  the  name  of  a  very  prettily 
illustrated  pamphlet  recently  issued  by  the 
Boston  Belting  Company.  It  contains  illus- 
trations and  descriptions  of  packings, 
valves,  gaskets,  diaphragms  and  a  lot  of 
other  things  handled  by  the  company.  It 
will  be  found  a  very  useful  thing  for  any 
shop  foreman  to  have  on  his  desk. 


The  Norton..* 

BEARING     JAwlV 

with  hooli  for  ground  lift. 

Best     WTeckine    and     Bridge- 
Jack  in  the  worla. 

ORDER  PAIR  FOR  TRIAL. 

A.  O.  NORTON, 

Manufacturer, 

167  Oliver  Street 

BOSTON,     -     -     -    MASS. 

AND 

Coatlcook,   P.   Q.,   Canada. 


Your 
Watch  ... 


costs  too  much  to  have  it  lost  or 
smashed  by  dropping  out  of  your 
pocket.  There's  no  danger  with  my 
patent  pocket,  supplied  on  all  of  my 
coats  without  extra,  charge.  Can't  fall 
out  if  you  stand  on  your  head — yet 
it's  easy  to  get  when  you  want  it. 
This  is  only  one  of  the  good  points  of 
Brotherhood  Overclothes.  They're 
well  made,  strong,  and  they  fit.  Let 
me  know  if  your  dealer  don't  keep 
them. 


H.  S.  PETERS, 

DOVER,  N.  J. 


Shall  Tve  send  you 

samples  and  tape—free  ? 


Mark  your  Tools  with  a  Steel  Stamp. 
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34    PROSPECT   ST. 


Senil  for  Price-list  No.  8. 
GOULD'S 

Steam  &  Water  Pacidog 

P,ilentcd  June  i.  1880. 
lispecially  adapted  for  Loconiorives.- 
Never  sticks  thi.-  Throttle. 

The  Original  Ring  Packing. 

In  Mr.Icriiiij  j;ive  EXACT  diameter  of 

S'liiTiuj;  Bov  and  \'alve  Stem. 
N.  11    ^    niiiiiewithoutthis  Trade  Mark 

THE  GOULD  PACKING  CO., 

EAST  CAMBRIDGE,   MASS. 
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^The  Mason 

neducing  yalve 

FOR  STEAM  AND  AIR 

Has  features  which  make  it  superior  to 
all  others  on  the  market. 

IT    IS    THE    STANDARD    ON 

^  90%  ^ 

of   the  American   Railways. 

Adopted  by  the   Government   Railways  of 

France  and  Belfi^ium  and  the  fading 

English  Railways. 

.    .     SENT    ON    TRIAU     .     . 


MANUFACIl'KF.D    BV 


THE   MASON    REGULATOR    CO.. 

Boston,  Mass  .  U.  S.  a. 


yTTVTTTTTTTTTTYTTTTTTTVTVrv 

THE  DRAKE  &  WIERS  CO., 

Cleveland,  Ohio. 

Asphalt  Car  Roofing 


A  New  Course  in  Railway  EnKineerinK- 

The  University  of  Illinois  announces 
that  a  course  in  railway  engineering  will 
be  added,  and  that  work  in  this  depart- 
ment may  be  begun  at  the  opening  of  the 
next  university  year,  i.  c.,  September,  1899. 
At  the  March  meeting  of  the  Board  of 
Trustees  this  course  was  authorized,  and 
provisions  made  for  the  appointment  of  a 
specialist  for  this  important  work.  Con- 
siderable work  has  already  been  accom- 
plished by  the  department  of  mechanical 
engineering  in  this  direction,  and  the 
supervision  of  the  work  will  still  remain 
with  Professor  L.  P.  Breckenridge,  of  the 
mechanical  engineering  department.  The 
course  of  study  as  laid  out  follows  the 
same  lines  as  that  of  the  regular  course  in 
mechanical  engineering  for  the  first  three 
years.  During  the  senior  year  specializa- 
tion begins  both  in  the  designing  room 
and  laboratory.  The  course  as  outlined 
leads  along  the  lines  of  work  of  the  de- 
partments of  motive  power  and  machinery. 


Our  ASPHALT  CAR  ROOFING  is  now  in  use  on 

65,000  Cars  ^""^  ^'' ''°°''  ^^  *"' 

of  15  years' use  without 

a  failure.     It  is  the  ONLY  GENUINE  ASPHALT 
CAR  ROOFING  IN  THE  MARKET. 

3-PLY  PLASTIC  CAR   ROOFING. 

THE  BEST  IN  THE  MARKET. 

Ashton 
Pop  Valves 

and 

Gages. 

BEST  TO  SPECIFY. 
Always  reliable  and  efficient 

The  Ashton  Valve  Company, 

271  Franklin  St,  Boston,  Mass. 

ANEW  TOOLa'"SSS 

for  nice  and  rapid 
lettering  on  tracings,  as  a  slide  rule  is  for  rapid 
calculation.    Send  25c  for  sample. 

L.  L.  LEISHER, 

35J  VERMONT  ST.,  BUFFALO,  N.  Y. 

FOUNDED  BY  MATHEW  CAREY.  1785. 


HENRY  CAREY  BAIRD  &  CO. 

Industrial  Publishers,  Booksellers, 

and  Importers, 

810  WALNUT  ST.,  PHILADELPHIA,  PA.,  U.  S.  A. 

C:7*0ur  New  anil  Revised  C.xt.^log  of  Practical  and  Scientific 
Books, 9t  pages,  Svc,  and  our  other  Catalogs  and  Circulats.  the 
whole  covering  every  branch  of  Science  applied  to  the  Arts,  sent 
free,  and  free  of  postage  to  any  one  in  any  part  of  the  world  who 
nill  furnish  his  address 


The  most  handsome  calendar  that  we 
liave  ever  seen  has  recently  been  sent  out 
by  the  J.  G.  Brill  Company,  Philadelphia, 
Pa.  It  is  a  very  large  calendar  and  con- 
tains reproductions  of  many  of  the  finest 
art  pictures  that  we  have  ever  examined. 
The  pictures  form  quite  an  attractive  gal- 
lery in  themselves  that  would  be  an  orna- 
ment to  any  house  or  office.  Those  who 
have  any  connection  with  the  products  of 
the  Brill  Company,  and  have  not  received 
the  calendar,  should  apply  for  it,  and  we 
readily  pledge  our  word  they  will  agree 
that  it  is  the  finest  thing  of  the  kind  they 
ever  received. 


American  Brake  Company  Works. 

The-  American  Brake  Company,  which 
make  the  driver  brakes  furnished  by  the 
W'estinghouse  Company,  are  very  busy  and 
are  working  about  250  men.  A  very  good 
sign  is  that  about  half  of  their  orders  are 
for  brakes  to  be  applied  to  engines  now 
in  service,  which  shows  that  railroads  are 
getting  money  enough  to  put  driver  brakes 
on  all  their  power.  A  great  many  engine 
truck  brakes  are  being  furnished,  some 
for  old  engines  and  others  for  new  ones. 

Some  of  the  heaviest  driver  brakes  ever 
put  up  are  being  sent  out  with  16-inch 
cylinders  and  a  total  braking  power  of 
150.000  pounds.  They  are  now  building 
brakes  for  engines  with  206.000  pounds 
on  drivers,  and  expect  to  soon  go  beyond 
that  weight. 


The  playground  is  in  the  heart  of  the 
Polish  quarter,  in  the  city  of  Chicago, 
miles  away  from  any  of  the  parks,  and 
will  be  under  the  supervision  of  the  North- 
western Liiiver-ily  Settlement. 


The  old  saying  that  "corporations  have 
no  souls."  "The  Child  Study  :Monthly" 
says,  is  disproved  by  the  action  of  the 
Chicago  &  Northwestern  Railway.  This 
corporation,  at  the  instigation  of  Li»'ing- 
ston  Fargo,  who  raised  the  money  to  fence 
it,  built  a  pavilion,  some  swings  and  a 
sand  pile,  and  has  actually  given,  rent  free, 
for  a  term  of  years,  a  lot  large  enough  for 
a  playground  for  five  thousand  children. 


The  Cincinnati,  Hamilton  &  Dayton 
offers  the  greatest  inducements  of  any  line 
in  the  Central  States  for  the  location  and 
operation  of  manufacturing  plants  and 
other  industries  requiring  the  best  ship- 
ping facilities.  Plenty  of  water,  cheap 
fuel,  low  taxes  and  populous  small  towns 
or  the  better  class,  where  workmen  can 
find  good  homes  and  good  schools  for 
tneir  children.  Information  and  assist- 
ance in  investigating  these  locations  will 
be  cheerfully  furnished.  Apply  to  D.  G. 
Edwards,  passenger  traffic  manager,  Cin- 
cinnati, Ohio. 


We  recently  examined  in  the  Morse 
Building.  New  York,  an  improved  form  of 
railway  car  and  office  window,  which  we 
think  is  calculated  to  greatly  increase  the 
comfort  of  passengers,  especially  during 
warm  weather.  It  is  pivoted  in  the  middle 
and  swings  on  the  center,  one  end  making 
ai.  opening  inside  the  car  and  the  other  an 
opening  outside.  By  a  slight  movement 
it  can  be  regulated  to  admit  the  exact 
quantity  of  air  required  by  the  passengers. 
The  inventor  says  that  it  will  insure  per- 
fect ventilation  and  protection  from  wind, 
smoke  and  cinders.  Persons  wishing  to 
obtain  engravings  of  this  invention  or 
more  particulars  about  it  should  apply  to 
Mr.  Heilprin.  Morse  Building.  New  York. 


Jenkins  Brothers,  71  Broad  street.  New 
York,  makers  of  the  famous  valves,  have 
recently  issued  a  very  attractive  illustrated 
catalogue.  The  catalogue  opens  with  "A 
Fair  Oflfer."  to  the  effect  that  if  you  will 
put  a  Jenkins  Brothers'  valve  on  the  worst 
place  you  can  find,  where  you  cannot  keep 
other  valves  tight,  and  if  it  is  not  per- 
fectly tight,  or  does  not  hold  steam,  oils, 
acids,  water,  or  other  fluids  longer  than 
any  other  valve,  you  can  return  it  and 
your  money  will  be  refunded.  That  is 
the  spirit  in  which  Jenkins  Brothers  do 
business.  The  purchasers  may  feel  per- 
fectly safe  that  they  will  be  satisfied  with 
the  valves  made  by  this  firm. 


"Your  Chance  Has  Come"  is  the  latest 
publication  sent  out  by  the  International 
Correspondence  Schools,  of  Scranton.  Pa. 
It  is  devoted  principally  to  telling  about 
men  who  took  the  chance  to  get  education 
through  the  Correspondence  Schools  and 
greatly  benefited  thereby.  It  contains  a 
great  many  object-lessons  worthy  of  con- 
sideration. 


Nearly  every  mail  brings  us  requests  for 
information  about  books.  The  inquirers 
would  nearly  always  have  the  facts  they 
seek  for  if  they  carried  our  book  of  books 
in  their  pocket. 
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The  Ajax  Metal  Company,  of  Philadol- 
phia,  Pa.,  that  have  attained  celebrity  for 
their  Ajax  metal  bearings,  began  market- 
ing Ajax  tin  eighteen  years  ago,  which 
was  used  as  one  of  the  alloys  of  the  Ajax 
bearing  metal.  The  company  have  now 
discovered  some  peculiar  features  which 
they  call  United  States  tin,  and  a  good 
point  about  it  is  that  they  can  sell  it  at  a 
lower  price  than  the  imported  tin.  They  say 
it  will  make  a  much  superior  metal,  sounder 
castings — more  homogeneous  in  struc- 
ture, richer  in  color,  of  greater  strength, 
and  better  wearing  metal  in  every  way. 
Those  who  are  interested  in  using  good 
bearing  metal  that  prevents  the  expense 
and  annoyance  of  hot  boxes  would  do 
well  to  put  themselves  in  communication 
with  the  Ajax  Metal  Company.  We  feel 
assured  they  will  find  something  to  their 
advantage. 
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passenger    department    of    the    Chicago. 
Burlington  &  Quincy,  at  Chicago.  111. 


April,  1899. 


In  a  report  to  the  State  Department  the 
United  States  Consul  at  Birmingham, 
England,  quotes  Alfred  Palmer,  an  Eng- 
lish civil  engineer,  as  predicting  that  the 
introduction  on  the  Midland  Railroad  of 
American  locomotives  is  to  result  in  the 
nmch-desired  central  self-coupling  buffer 
and  bogie  system  of  rolling  stock  as  used 
throughout  the  United  States  and  Canada. 
"American  locomotives,"  says  Mr.  Palmer, 
"by  having  an  elastic  wheel  base,  are  safer 
on  the  rails  at  high  speed  than  ours,  being 
better  able  to  adapt  themselves  to  inequali- 
ties of  line  or  surface;  but  since  the  ma- 
terial used  by  and  the  workmanship  of 
our  engineers  cannot  be  excelled,  we  shall 
doubtless  hear  before  very  long  of  British 
firms  receiving  large  orders  from  America 
for  the  'Yankee'  type  of  locomotive." 


We  are  just  in  receipt  of  advices  from 
the  Newton  Machine  Tool  Works  with 
regard  to  the  numerous  orders  just  re- 
ceived, among  which  is  one  from  the 
Brooks  Locomotive  Works  for  a  duplex 
milling  machine  and  a  vertical  milling 
machine.  These  are  the  largest  tools  used 
in  any  locomotive  works  in  this  country. 
They  are  also  building  a  cold  saw  cutting- 
off  machine  for  the  steel  department  of 
the  Otis  Steel  Company,  and  two  of  their 
steel  foundry  saws  for  the  Standard  Steel 
Works  at  Burnham,  making  four  of  this 
one  particular  type  of  tool  which  they 
have  in  their  works.  Would  also  say 
they  are  receiving  numerous,  both  do- 
mestic and  foreign,  orders,  and  are  rushed 
to  their  fullest  capacity. 


"Teachers'  Note  Book"  is  the  latent 
publication  sent  out  by  the  Jos.  Dixon 
Crucible  Company,  of  Jersey  City,  N.  I. 
It  does  not  have  very  much  to  say  in  the 
way  of  graphite,  but  it  contains  a  great 
deal  of  useful  information  on  a  variety  of 
subjects  that  teachers  will  be  very  mucli 
interested  in.  We  should  advise  every- 
one who  is  engaged  teaching  the  young 
idea  how  to  shoot  to  send  for  this  publi- 
cation. 


A  syndicate  of  Richmond  and  Baltimore 
bankers,  with  J.  Skelton  Williams,  presi- 
dent of  Georgia  &  Alabama  Railroad,  at 
their  head,  have  secured  the  control  of  the 
stock  of  the  Florida  Central  &  Peninsular 
Railroad  Company.  The  intention  is  to 
consolidate  with  the  Sea-Board  Air  Line 
and  the  Georgia  &  Alabama  Railway. 


"How  the  'Greyhounds'  of  the  Burling- 
ton Beat 'the  Rising  Moon,"  by  Will  B. 
Hunter,  is  the  title  of  a  very  artistically 
got  out  booklet  of  twenty  pages.  It  treats 
principally  of  the  efficiency  of  the  express 
passenger  service  of  the  Burlington  Route, 
and  makes  the  story  very  interesting  and 
attractive.  The  illustrations  are  numerous 
and  very  fine.  We  believe  that  anyone 
can  get  the  booklet  on  application  to  the 


The  Lehigh  Valley  Railroad  people  are 
experimenting  with  nickel  steel  for  boiler 
staybolts.  The  principal  objection  they 
have  found  to  the  material  is  that  it  is 
too  hard  to  be  threaded  with  ordinary 
screw   dies. 


The  IngersoU- Sergeant  Drill  Company. 
New  York,  are  sending  out  a  small  pocket 
illustrated  booklet  showing  a  great  variety 
of  their  drills  at  work.  People  interested 
in  rock  cutting  or  in  air  compressors  will 
find  this  booklet  a  useful  pocket  com- 
panion. 


North  Wales,  Pa.,  boasts  a  combina- 
tion which  is  not  often  found — a  tomb- 
stone foundry  and  a  billiard  room  in  the 
same  shanty. 


THE 

BEST    EDUCATION 

f-"nK    A 

Locomotive  Engineer 

is  that  which  helps  to  increaso 
his  Salary. 

The  AMERICAN  SCHOOL 

OF  CORRESPONDENCE  is.... 

A  purely  Educational   Institution,  and  not  a 

money-making  enterprise. 
A  school  chartered  by  the  Commonwealth  of 

Massachusetts. 
Devoted   exclusively  to  Engineering  (Steam, 

Electrical  and  ^iechanicaij- 
Conducted  by  technical  Experts  of  world-wide 

reputation. 


The  New  York  ofiices  of  the  Buflfiuo 
Forge  Company  have  been  removed  to 
114  and  IIS  Taylor  Building,  39  Cortlandt 
street,  from  406  Havemeyer  Building.  26 
Cortlandt  street. 


C.  S.  Burt  &  Co.,  New  Orleans,  writing 
to  the  Buffalo  Forge  Company  say : 

"Noticing  some  of  the  certificates  sent 
you  in  regard  to  your  blowers,  we  will 
give  you  a  good  one.  We  have  been  using 
in  our  work  something  over  one  hundred 
of  your  blowers,  mostly  of  the  largest 
sizes,  each  and  every  one  of  which  has 
given  entire  satisfaction  to  our  customers 
and  to  ourselves." 
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WRITE  TO-OAY  for  our  "  Hand- 
book H "  AND  Special  Club 
Rate  for  April.  .    . 


American  School  of  Correspondence, 
BOSTON,  MASS.,  U.  S.  A. 


SHERBURNE'S 

Automatic  Track  Sander 

FOR   LOCOMOTIVES,  SAVES 
TIME  AND  TROUBLE. 

Applying  brakes  sands  track  instantly. 

In  starting,  sands  track  with 

blast  by  hand. 

Automatic  Track  Sanding  Co., 

53  Oliver  St.,  BOSTON,  MASS. 

SPECIFY 


One  of  the  earliest  applications  of  the 
steam  jet  blower  for  locomotives  was  that 
of  Gray  &  Chanter  on  the  Liverpool  & 
Manchester  Railway,  in  1837.  There  is 
some  dispute  as  to  the  first  use  of  this  de- 
vice, but  this  seems  to  be  very  close  to  it. 
The  use  of  jet  blowers  did  not  become 
common  until  coal  as  fuel  came  into  use. 


PAPER  FOR  CAR  AND  . . . 

ALL  COLD  STORAGE 
INSULATION. 

Warranted  air  tight,  moisture,  acid  and 
alkali  proof ;  strong,  durable  and  clean  to 
handle.  Best  known  material  for  insulating 
refrigerator,  fruit  and  dairy  cars. 

P  &  B  Ruberoid  Roofing  without  an 
equal  for  round- 
houses, station 
buildings,  train 
sheds,  repair 
shops,  etc.  No 
paiier,  no  tar. 
Strong,  verj'  du- 
ral>le. 

P  &  B  Paints 
for  the  preserva- 
tion of  iron  or 
wood.  A  perfect  coating  for  car  floors,  etc. 
P  &  B  Ruberoid  car  roofing  absolutely  the 
best.   Will  not  tear  or  deteriorate  with  age. 

The  Standard  Paint  Co.  i{i\tu 

Cliicagu  (itriLt:;    iSy  I'litli  A'.cnue. 
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Pittsburgh  Engines  for  Japan. 

The  annuxcil  ciiyraving  illll^U■alc~  cmc 
of  a  group  of  narrow-gage  eight-wheel 
compound  locomotives  built  spme  time 
ago  by  the  Pittsburgh  Locomotive  Works 
for  the  Kansci  Railway  of  Japan.  Tlic  en- 
gines have  been  at  work  for  several  months 
and  are  giving  excellent  satisfaction.  The 
gage  is  42  incites,  and  the  engines  weigh 
82,000  pounds  in  working  order.  52,000  of 
that  being  on  the  drivers.  The  engine  l\as 
cylinders  17  and  25  -x  24  inches,  drivers  62 
inches.     Other  particulars  are  : 


95  Liberty  Street,  New  York,  May.  1899 

Firebox  crownstays.  radial  type — i   inch 
diameter. 

Firebox    staybolts,    copper — l  1-16    inch 
diameter. 

Tubes,  material — Solid  drawn  brass. 

Number  of  tubes — 228. 

Diameter  of  tubes — 1 54  inches. 

Length  cif  tubes  over  tube  sheet — 9  feet 
4   inches. 

Firebo.x  material — copper. 

Tliickness   of  plate — Sides,    9-16    inch; 
crown,  Yi  inch 
inch  and  9-16  inch  below  tubes. 


No.  5 

Compressed  Air. 

The  mechanical  and  engineering  sec- 
tion of  the  Franklin  Institute  recently  had 
a  very  interesting  discussion  on  com- 
pressed air  and  its  uses,  which  brought 
out  many  points  not  generally  known. 

In  a  brief  but  interesting  manner,  Mr. 
C  A.  Saunders,  of  the  Ingersoll-Scrgeant 
Company,  told  of  the  uses  of  air  since  the 
time  of  Hero  of  Alexandria,  and  even  be- 
fore. Its  use  in  the  driving  of  tunnels, 
building  bridges,  mining,  and  the  Besse- 
mer process  of  steel  making  forms  but  a 


Driving  wheel-base  of  engine — 7  feet  6 
inches. 

Total   wheel-base  of  engine — 20   feet. 

Total  wheel-base  of  engine  and  tender — 
38  feet  6  inches. 

Height  from  rail  to  top  of  stack — 12 
feet. 

Height  of  buffers  from  rail — 2  feet  g 
inches. 

Distance  from  center  to  center  of  buf- 
fer— 4  feet. 

Slide  valves — Richardson  balance. 

Piston  rods — Steel,  zVa  inches  diameter. 

Type  of  boiler — Straight. 

Diameter  of  boiler  a"-  smallest  ring — 54 
inches. 

Diameter  of  boiler  at  back  head — 56 
ii.chcs. 


PITTSBURGH   ENGINES   FOR  JAPAN, 

Length  of  firebox,  inside — 66  inches. 

Width  of  firebox,  inside— 29  inches. 

Working  pressure — 180  pounds. 

Grate  surface — 13.25  square  feet. 

Heating  surface  in  tubes — 963  square 
feet. 

Heating  surface  in  firebo.x — 81  square 
feet. 

Total  heating  surface — 1,044  square  feet. 

Diameter  of  driving  wheels,  outside  of 
tires — 62  inches. 

Diameter  of  driving  wheels,  centers — 56 
Inches. 

Diameter  and  length  of  journals — 6'  i  x 
7'  2   inches. 

Diameter  of  truck  wheels — 33  inches. 

Diameter  and  lengch  of  journals — 4'/,  x 
7!  'z  inches. 


small  part  of  the  list;  one  novel  applica- 
tion being  the  blowing  of  some  ballast  un- 
der the  ties,  these  being  raised  to  allow  the 
stones  to  bed  themselves. 

Mr.  James  Christie,  of  the  Pencoyd 
Iron  Works,  spoke  of  the  practical  appli- 
cation to  their  work  and  to  the  loss  of 
air  from  leakage  more  than  from  ineflS- 
cient  tools.  This  leakage  is  not  easy  to 
detect,  as  it  cannot  be  readily  seen,  and  it 
is  so  comfortable  for  the  workman — par- 
ticularly in  hot  weather — that  he  seldom 
reports  it. 

One  instance  mentioned  was  in  the 
grinding  room,  where  the  dust  was  not 
only  annoying,  but  injurious  to  the  work- 
man. To  remedy  this  a  small  jet  of  air 
was    directed    on    to    the    work   near   the 
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grinding  point.  This  not  only  kept  the 
dust  away  from  the  workman,  but  kept 
the  work  and  wheel  cool,  enabling  more 
work  to  be  done,  and  the  wheel  glazed 
much  less  than  before. 

Mr.  Aldcorn.  of  the  Chicago  Pneumatic 
Tool  Company,  followed,  and  gave  an  m- 
teresting  talk  in  regard  to  the  use  of  pneu 
matic  hammers  for  various  purposes.  He 
described  the  use  of  these  hammers  for 
riveting  ap  to  i-inch  rivets,  and  cited 
cases  where  boilers  carrying  up  to  160 
pounds  pressure  had  been  riveted  in  this 
manner.  Along  the  lake  the  shipbuilders 
are  using  these  tools  extensively,  and  sav- 
ing  from   35   to   40  per   cent,   over   hand 

work. 

As  an  instance  of  this,  he  stated  th.it 
this  meant  from  1,000  to  1,500  flush  rivets 
for  a  day's  work,  and  that  these  were  also 
chipped  off  flush  by  another  hammer  with 
a  chisel,  operated  by  the  same  man. 

In  cutting  flues  out  of  locomotive  boil 
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He  also  spoke  of  the  advantage  of  hav- 
ing dry  air  for  tools,  and  stated  that  the 
exhaust  should  not  be  seen— seeing  it  in- 
dicated moisture  in  the  air.  Properly 
made  receivers  would  largely  avoid  this 
he  claimed,  and  advocated  a  vertical  re- 
ceiver-the  larger  the  better,  with  the  air 
from  the  compressor  going  in  at  the  top, 
and  air  being  taken  out  at  the  side,  say  3 
feet  from  the  bottom.  This  would  de- 
posit the  water  and  dirt,  which  could  be 
drawn  off  at  the  bottom.  A  water-glass  to 
indicate  the  height  would  also  be  of  use. 
Keeping  the  water  and  dirt  out  of  the 
tools  would  prolong  their  life  and  secure 
better  results. 

Mr.  Walter  Ferris  gave  some  results  ot 
his  experience  with  air  lines  and  air  tools, 
and  showed  that  the  leakage  was  mop; 
than  generally  supposed.  In  his  case  it 
varied  from  10  to  20  per  cent,  in  the  line, 
not  a  tool  or  appliance  being  in  use.  He 
also    showed    that    air    compressors    were 
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Diagram  for  Finding  Speed  of  Trains. 

BY  JOSEPH   P.   ABELE. 

Enclosed   please  find  print   of   diagram 
which  I  thought  might  be  of  interest  to 
some  of  your  readers,  and  which  I  believe 
is  original.     It  can  be  used  for  various 
purposes,  among  which  I  might  mention, 
in  conjunction   with   indicator  cards,   for 
which  I  made  it  more  especially ;  but  any 
one   factor  can  be  ascertained,   the  other 
two  being  given.    I  never  bother  with  the 
decimals,    but    take    the    reading    to    the 
nearest  whole  number.     This  I  find   suf- 
ficiently   accurate    for    all    practical    pur- 
poses     As  you  will  notice,  I  carried  the 
miles  per  hour  up  to  but  39,  but  it  will 
be  readily  seen  that  by  a  simple  operation 
in  mental  arithmetic  we  can  arrive  at  the 
number  of  revolutions  per  minute  for  any 
given  speed  rate.     For  instance,  we  have 
a  60-inch  driver  making  40  miles  per  hour. 
Find   the   revolutions   per   minute   for   20 
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ers,  a  man  could  cut  out  three  a  minute, 
and  at  the  same  time  save  from  3  to  4 
inches  of  tube  over  the  old  way.  It  also 
leaves  the  tube  in  good  shape  for  welding 
oil  the  additional  length  required. 

Beading  flues  is  another  point  where 
these  tools  save  money,  240  having  been 
done  in  two  hours  in  more  than  one  shop. 
The  use  of  these  tools  in  overhauling  an 
en<^ine  has  been  estimated  by  some  master 
mrchanics  to  save  from  $40  to  $50  per 
engine,  besides  the  saving  in  time  out  >f 
service. 

Mr.   Pilling,   of   the   Q   &   C   Company, 
gave  as  his  opinion  that  both  piston  and 
rotary  motors  had  their  field-the  former 
in  the  shop,  where  they  would  have  good 
care  from  skillful  men ;  the  latter  for  out- 
door work  and  by  less  skilled  mechanics. 
He   made   the   rather   amusing   statement 
that  you  could  run  two  piston  drills  from 
the  exhaust  of  a   rotary,  but  you   could 
drop  the  rotary  three  stories,  catch  it  on 
the  bound  and  it  would  go  to  work  again. 
This  was   simply   to   illustrate  that   both 
the  consumption  of  air  and  the  amount  of 
repairs  for  any  given  work  must  be  con- 
sidered for  best  results. 


M.  P.  H. 


i.ot  always  economical,  considered  as 
steam  ingines,  as  his  took  38  pounds  of 
steam  per  horse-power  of  air. 

The  Golsdorf  system  of  compound  loco- 
motive has  been  illustrated  and  described 
in  the  columns  of  Locomotive  Engineer- 
ing, but  for  those  who  have  forgotten 
about  details  we  would  say  that  no  inter- 
cepting valve  is  used,  the  compounding 
feature  being  controlled  by  the  reverse 
lever.  When  the  reverse  lever  is  in  full 
gear  the  engine  works  simple,  and  when 
the  links  are  raised  a  certain  distance,  the 
engine  works  compound.  The  mechan- 
ism is  very  simple,  and  we  have  been  sur- 
prised that  the  engine  has  excited  so  little 
attention  in   the   United   States. 


We  sometimes  receive  letters  that  are 
curiously  addressed.  Several  times  the 
S.  P.  has  received  letters  from  abroad  with 
merely  the  name  and  United  States  as  ad- 
dress. Lately  we  received  a  letter  ad- 
dressed: "The  Air-Brake  News,"  256 
Broadway,  New  York.  The  Post  Office 
people  delivered  the  letter  all  right. 
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miles  per  hour,  and  multiply  by  2,  which 
would  be  practically  224  revolutions  per 
minute.     Then  again,  if  the  wheel  is  less 
than  45  inches,  simply  find  the  revolutions 
per  minute  for  some  diameter  given  on 
the    diagram    and    multiply   by   the   ratio 
which   the   larger   diameter  bears,  to  the 
smaller.    I  find  that  2  is  a  very  convenient 
one  and  about  covers  everything.     In  this 
way  the  size  of  the  diagram  is  greatly  re- 
duced, which  makes  it  miich  more  handy. 
The  revolutions  per  minute  are  found  by 
following  the  slant  line,  which  is  cut  by 
the  intersection  of  the  two  lines  represent- 
ing the  required  diameter  and  speed  rate. 
This  diagram  has  proven  very  handy  to 
me,  not  to  speak  of  time  it  saves. 
Baldwin  Locomotive  Works, 

Philadelphia  Pa. 
[To  make  the  diagram  plainer  to  some 
readers  we  add  some  data.  Miles  per 
hour  =  20,  diameter  drivers  =  60  inches. 
Then  to  find  the  revolutions  per  minute 
find  (20)  at  the  bottom  of  the  diagram- 
given  as  "M.  H.  P."  Follow  up  this  ver- 
tical until  it  meets  the  horizontal  line 
representing  diameter  of  driving  wheels 
(in  this  case  60).     This  vertical  20  and 
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horizontal  60  intersect  on  a  diagonal ;  fol- 
low up  this  diagonal  to  the  top  and  read 
the  revolutions  per  minute  (112).  If  the 
revolutions  for  40  miles  per  hour  are  de- 
sired find  the  revolutions  for  20  miles  per 
hour  and  multiply  by  2  =:  224.  If  for  6a 
miles  per  hour  iiuiltiply  by  3  =  336. — Ed.] 


An  Old  Detroit  Locomotive. 

The  engine,  "Persian,"  illustrated  here- 
with, was  built  by  the  Detroit  Locomotive 
Works  in  1854  for  the  Michigan  Central 
Railroad.  She  was  inside  connected,  with 
cylinders  16  x  20  inches,  wheel  centers,  63 
inches  in  diameter,  with  the  tire  made  a 
S-foot  9-inch  driving  wheel.  The  firebox 
was  54  inches  long,  35  inches  \^ide,  built 
as  deep  as  possible,  so  as  to  burn  wood 
successfully.     The   flues   were   of  copper, 


a  half  cords  of  wood.  The  forward  truck 
had  center  bearing  springs ;  the  rear  truck 
had  side  springs.  It  will  be  noted  that  the 
brake  shoe  and  head  is  in  one  piece  of 
solid  wood. 

This  engine  was  scrapped  in  1876,  prob- 
ably on  account  of  her  crank  axles.  An- 
other one  of  them,  the  "Rover,"  was  in 
service  in  1890  on  the  Chicago,  Kalamazoo 
&  Saginaw  Railroad. 

The  picture  from  which  this  cut  was 
made  was  taken  in  l866.  Master  Mechanic 
Sweet  is  standing  at  the  steam  chest;  En- 
gineer Thomas  Kent  is  in  the  window. 
The  end  of  the  baggage  car  shows  the 
spring  hood  used  in  those  days  to  keep 
cinders  and  smoke  off  the  platforms. 

Her  engineer,  Thomas  Kent,  whose 
pleasant  face  is  shown  in  a  separate  pic- 


ing  1,246.4  feet  makes  a  total  heating 
surface  of  1,382.4.  The  Master  Mechanics' 
Association  type  of  front  end  draft  ap- 
pliances is  used,  and  this  engine  is  a  very 
fine  steamer.  Her  tender  carries  3,500  ' 
gallons  of  water  and  seven  tons  of  coal. 

This  engine  was  built  at  the  Jackson 
shops,  and  embodies  the  best  points  of  the 
successful  engines  on  the  Michigan  Cen- 
tral Railroad,  which  are  called  on  for  very 
hard  service  on  heavy  trains,  and  not 
found  wanting  in  speed  and  power. 


The  Fitchburg  Railroad  Company  have 
determined  to  install  a  huge  electrically- 
operated  fan  in  a  shaft  of  the  Hoosac 
tunnel  for  the  purpose  of  drawing  out 
the  smoke  and  gas  which  make  traveling 
through  the  tunnel  so  disagreeable      Al- 
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zYi  inches  in  diameter,  160  in  number. 
She  was  said  to  be  a  very  fine  steamer. 
The  steam  pressure  carried,  somewhere 
near  130  pounds,  would  be  considered  low 
ii.  these  days.  The  engine  truck  frame 
was  of  boiler  plate,  suspended  below  the 
truck  boxes,  called  a  "Sweet"  truck.  The 
side  springs  can  be  seen  in  the  cut. 

As  usual  in  those  days,  lots  of  brass  was 
used  for  ornament,  which  had  to  be  kept 
polished  like  a  mirror,  and  the  whistle 
being  located  up  ahead  would  throw  water 
all  over  the  dome  at  times.  This  class  of 
engine  weighed  62,630  pounds,  and  is  very 
aptly  described  by  an  engineer  who  ran 
one  of  them.  He  said :  "They  were  smart 
a3  a  steel  trap ;  were  built  upon  honor, 
could  run  like  lightning,  pull  a  full  train 
up  a  hill,  and  they  rarely  ever  broke  down 
on  the  road."  The  "Persian's"  tender 
held  2,200  gallons  of  water,  and  three  and 


ture,  entered  the  service  of  the  company 
in  April,  1854,  was  promoted  as  road  en- 
gineer in  i860,  and  has  never  been  under 
suspension  or  disciplined  in  any  manner  in 
his  long  term  of  service — a  record  of 
which  he  is  very  proud. 

Engine  "195."  which  shows  the  type  of 
engine  the  Michigan  Central  Railroad 
Company  build  for  their  passenger  ser- 
vice, was  fixed  up  especially  for  him  in 
recognition  of  his  faithful  services. 

The  cylinders  are  18x24;  drivers,  ^3 
inches  outside  the  tire;  weight  on  drivers, 
62.000  pounds;  total  weight  of  engine, 
96.000  pounds. 

The  boiler  is  of  the  extended  wagon- 
top  style,  with  radial  stays,  carrying  180 
pounds  of  steam.  It  is  56  inches  diameter 
at  smallest  ring;  contains  207  flues;  the 
firebox  is  35  x  72  inches,  with  a  heating 
surface  of  136  square  feet,  the  flues  hav- 


though  the  Hoosac  tunnel  is  not  by  any 
means  the  longest  in  the  world  it  has 
peculiarities  which  make  it  exceedingly 
difficult  to  ventilate.  The  fan  will  be 
driven  by  a  125  horse  electric  motor,  the 
power  being  furnished  by  a  neighboring 
electric  plant.  The  engineering  world  will 
watch  the  progress  of  this  work  with  keen 
interest.  If  it  proves  successful  other  tun- 
nels will  be  relieved  of  their  stifling  fumes 
in  the  same  wav. 


In  some  cities  they  are  introducing  com- 
pressed air  and  electrical  apparatus  to 
close  outside  shutters  of  buildings  at  clos- 
ing-up  time.  We  only  wish  that  the  prac- 
tice had  been  well  under  way  before  the 
Home  Life  Building  fire,  in  wnich  our  be- 
longings met  disaster,  and  that  the  iron 
shutters  had  been  provided. 
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Converting  Coal  into  Smoke. 

In  the  course  of  a  private  letter  written 
to  this  office  by  an  engineer  on  the  Chi- 
cago &  Northwestern,  a  somewhat  graphic 
account  is  given  between  the  methods  pur- 
sued by  two  firemen  in  performing  the 
work  necessary  to  keep  the  steam  up  on 
an  express  locomotive.  Among  other 
things  he  says : 

"I  have  had  an  opportunity  recently  of 
studying  the  methods  some  firemen  use  in 
converting  coal  into  smoke,  and  inciden- 
tally (from  appearances  I  might  say  un- 
intentionally) into  steam.  Let  me  men- 
tion notes  of  experience  with  two  firemen 
on  an  express  train  of  five  cars ;  85  miles ; 
running  time  l  hour  and  50  minutes.  The 
first  man  commences  his  work  at  the  start 
as  though  his  father  owned  the  mine  that 
supplied  the  coal,  without  seeming  to  rea- 
son why  or  how.  With  the  wind  behind, 
in  I  hour  and  55  minutes  he  passed  from 
the  tank  into  the  firebo.x  8.000  pounds  of 


a  mile  ahead.  No  .smoke.  I  look  at  steam 
gage.  He  has  her  nailed  there.  I  feel  the 
injector  feed  pipe;  try  the  gage  cocks.  He 
notices  my  embarrassment  and  blows  out 
the  water  glass;  his  movements  directed 
by  his  brains  adjusted  to  the  circum- 
stances. Terminal  on  time ;  same  as  day 
before.  Coal  consumed  4,500  pounds;  net 
saving.  3.500  poiuids." 


Springfield  Shops  of  the  Kansas  City, 
Fort  Scott  &  Memphis    Railway. 

During  a  recent  call  at  the  Springfield 
shops  of  the  Kansas  City,  Fort  Scott  & 
Memphis  Railway  we  saw  one  of  the 
neatest  and  most  orderly  set  of  shops, 
grounds  and  roundhouse  it  has  ever  been 
our  good  fortune  to  visit.  They  are  in 
charge  of  Master  Mechanic  J.  Bissett,  who 
says,  "The  way  to  keep  things  neat  and 
clean  is  not  to  let  any  man  litter  them  up." 


headlight  would  not  have  shown  tlic  cars 
in  lime  to  avert  a  serious  smashup,  with 
probable  loss  of  life;  the  electric  light  did. 
Considerable  trouble  is  caused  by  the  heat 
from  the  arc  breaking  the  headlight  glass. 
This  is  in  a  measure  obviated  by  setting 
the  glass  out  from  four  to  si.x  inches  fur- 
ther from  the  arc  light.  If  a  .specially 
manufactured  tempered  glass  could  be 
used  for  this  purpose  it  would  help  out. 
Changing  the  shape  of  glass  is  not  a  sure 
cure. 


Importance  of  Punctuation. 

Jim  was  "broke."  However,  he  man- 
aged to  reach  Vancouver,  and  walking 
into  the  headquarters  office  of  the 
Canadian  Pacific  said  to  the  manager  in 
charge,  "I  am  Jim  Wardner,  and  I  am  an 
old  friend  of  Tom  Shaughnessey.  Will 
you  please   wire   him  and   tell   him   I   am 
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coal.  She  didn't  make  much  steam.  I 
suppose  because  she  was  too  busy  making 
smoke;  but  she  got  there  on  time. 

"The  following  day  I  made  the  same 
run,  same  engine  and  train,  wind,  etc , 
conditions  exactly  as  in  previous  day,  with 
a  different  fireman.  I  suppose  it  was  be- 
cause I  hadn't  fully  recovered  from  the 
excitement  caused  by  witnessing  the  feat 
of  the  previous  day  that  made  me  judge 
fireman  No.  2  as  indifferent.  He  put  in 
lots  of  time  at  depot  before  leaving,  smash- 
ing little  chunks  of  coal  that  were  already 
smaller  than  the  door.  Occasionally  he  put 
a  shovelful  on  fire.  Two  minutes  to  leav- 
ing time  and  no  black  smoke !  I  got  my 
delay  blank  out,  filled  in  date  and  signed, 
all  ready  to  hand  in  at  terminal,  with  time 
lost  and  cause,  'JNo  steam.' 

"But  we  are  off  through  the  city ;  no 
smoke ;  out  into  the  open  country ;  fire- 
man acts  as  though  he  didn't  realize  that 
we  were  running  fast.  Occasionally  two 
more,  often  one  shovel  of  coal  passed 
quickly  through  the  furnace  door;  no 
smoke  yet ;  the  gage  pointer  determinedly 
on  the  190  figiire;  furnace  door  ajar;  fire- 
man w-atching  a  dangerous  crossing  half 


We  saw  no  one  at  work  cleaning  up  in  the 
ordinary  sense  of  the  term,  because  there 
was  nothing  to  clean  up,  as  every  one 
seemed  impressed  with  an  idea  that  throw- 
ing any  litter  around  was  a  very  poor  sign 
of  a  good  workman.  The  employes  are  as 
proud  of  the  tidy  appearance  of  every- 
thing as  are  the  officers.  The  engines,  both 
in  the  cabs  and  outside,  are  models  of 
care.  While  it  is  quite  a  task  to  get  all 
hands  into  the  way  of  doing  this,  yet  in 
the  long  run  it  pays  good  returns  on  the 
time  spent..  Machinery  that  is  always 
clean  is  better  taken  care  of  by  those 
operating  it.  Shops  that  are  orderly  are 
more  economical  and  capable  of  turning 
out  more  and  better  work. 

About  twenty-eight  electric  headlights 
are  in  regular  service  on  the  passenger 
engines  on  this  line,  and  since  the  engine 
men  and  repair  men  have  become  familiar 
with  the  troubles  incident  to  their  opera- 
tion and  best  means  of  remedy,  they  give 
very  good  service. 

They  have  saved  one  or  two  disastrous 
wrecks,  where  cars  have  blown  out  on 
the  main  track  and  stopped  in  front  of  the 
night    passenger    trains.      An    oil-burning 


here  broke,  and  want  transportation  to 
Montreal?" 

The  manager,  somewhat  impressed  with 
Wardner's  peculiar  presence  and  address, 
telegraphed  Mr.  Shaughnessey: 

"Man  named  Jim  Wardner,  who  says  he 
is  an  old  friend  of  yours,  wants  trans- 
portation to  Montreal,  Shall  I  give  it  to 
him?" 

Back  came  the  reply;  "Don't  let  Jim 
walk." 

Wardner  at  once  obtained  transporta- 
tion, and  left  on  the  first  train  for  the  East. 
.\rriving  at  Montreal,  he  called  at  the 
general  offices  of  the  company  to  see  Mr. 
Shaughnessey,  renew  old  acquaintance, 
and  thank  him  for  the  favor  granted.  A 
number  of  prominent  Canadian  gentlemen 
were  present  when  Mr.  Wardner  entered 
Mr.  Shaughnessey's  office  with  a  hearty 
greeting  of  his  old  friend,  which  was  as 
heartily  returned. 

"Hello,  Tom ;  so  glad  to  see  you  and 
thank  you." 

"Well,  well  Jim,  is  this  really  you?" 
Then,  with  the  real  Shaughnessey  twinkle 
of  the  eye:  "How  under  the  heavens  did 
you  get  here  so  soon,  if  you  were  broke?" 
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"Why,  Tom,  thanks  to  your  Iclcgram, 
'Don't  let  Jim  walk,'  of  coijrsc  I  was  at 
once  fiiriiislied  Iraii^iiniialiiMi :  and  here  I 
am." 

"Confonnil  those  operators!"  he  said, 
with  apparent  severity.  "It  is  strange  they 
cannot  get  my  message  through  correctly." 

"Didn't  you  telegraph  'Don't  let  Jim 
walk?'  "  interrupted  Wardner. 

"Certainly  not.  My  answer  was : 
Don't!  Let  Jim  walk!!!" — Anglo  Ameri- 
can Manazinc. 


Adventures  of  an  Enj^^ineer  in  Tropical 
America.  > 

BY  W.   1).   H0M,.\Nr). 

Differing  from  my  customary  reports  of 
railroads,  machinery  and  engines,  this  let- 
ter is  going  to  give  you  a  description  of 
my  Central   and   South   American  travels. 


sengers  around  me  waved  ihc  last  farewell 
to  their  friends,  and  I  was  pacing  the  deck, 
gazing  northward  at  the  fast-fading  city 
of  New  York. 

That  evening  I  hecame  acquainted  with 
a  fellow  passenger  who  asked  me  what 
my  destination  was,  and  I  told  him  that  1 
did  not  know  myself;  I  might  either  go 
to  Peru,  Venezuela  or  to  Guatemala,  where 
a  man  could  earn  his  bread  by  the  sweat 
of  his  brow  easier  than  in  any  other  coun- 
try I  knew  of. 

We  soon  became  friends,  and  after  tell- 
ing him  that  I  was  a  machinist  and  engi- 
neer, he  introduced  himself  as  the  Consul 
General  of  Salvador  to  New  York,  and 
olTcred  to  procure  me  a  position  in  his 
coimtry  should  I  desire  to  accompany  him. 
I  thanked  him  and  promised  to  make  use 
of  his  kind  offer  in  case  I  should  not  go 
farther  South. 


engines  looked  neat  and  clean.  The  greater 
part  of  the  engineers  and  mechanics  were 
.'\merican>,  the  switch  engineers  and  all 
firemen  being  Jamaica  negroes,  the  "sas- 
siest" niggers  that  God  ever  put  breath 
in.  They  were  then  paying  mechanics  $5 
per  day,  and  engineers  were  making  $187 
per  month,  but  since  that  time  wages  have 
been  cut.  The  company  has  47  miles  of 
road  across  the  Isthmus  of  Panama,  and 
also  a  small  shop  in  Panama  to  do  light 
repairs  and  to  keep  up  the  repairs  of  boat-, 
and  barges  used  by  this  company  in  the 
bay  of  Panama.  Mr.  F.  W.  Johnstone. 
the  well-known  superintendent  of  motive 
power  of  the  Mexican  Central,  was  master 
mechanic  at  that  point  many  years  ago. 

A  few  days  in  Colon  sufficed  me,  and  I 
left  for  Panama.  It  is  a  ride  of  about 
three  hours,  among  tropical  scenery,  and 
now    and    then    as    one    goes    along,    one 
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the  scenes  of  which  come  back  to  my  mem- 
ory as  I  sit  by  a  cosy  fireside  in  my  Nor- 
thern home.  My  adventures  will  be  all  the 
more  interesting  to  those  of  your  readers 
who  know  the  countries  between  the  Rio 
Grande  in  Mexico  and  the  banks  of  the 
Rimac  River  in  Peru,  and  who  have  stood 
on  the  stone  bridges  of  Lima  watching 
American  railroads  running  along  the 
river  shores.  They  will  visit  with  me  the 
antique  cathedral,  the  ancient  place  of 
worship  of  the  Jukas,  and  gaze  at  the 
glass  coffin  containing  the  remains  of  that 
Spanish  usurper  and  cut-throat.  Pizarro. 
or  see  the  natives  kneel  before  the  shrine 
of  the  Peruvian  patron,  Rosa  of  Lima. 

One  fine  morning  I  was  ofl  from  New 
York  for  Panama,  and  as  the  ship  pulled 
out  and  the  shores  of  God's  country  be- 
came more  and  more  distant  I  wondered 
when  I  should  see  thorn  .igain.  The  pas- 


This  was  during  the  winter  of  1893.  and 
for  the  first  three  days  out  of  New  York 
it  was  chilling  cold.  Towards  the  fourth 
and  fifth  days,  however,  the  atmosphere 
became  quite  tropical,  and  after  a  seven 
days'  trip  we  landed  one  beautiful  morn- 
ing alongside  of  the  wharf  in  Colon.  Here 
my  friend  left  me  and  boarded  the  train 
for  Panama.  I  remained  in  Colon  for  a 
couple  of  days,  and  found  this  place  one 
of  the  dirtiest  and  filthiest  towns  on  the 
American  continent,  not  even  excepting 
New  Orleans.  Like  most  South  American 
ports,  it  is  reeking  with  fever  and  small- 
pox all  the  time.  I  visited  the  shops  of 
the  Panama  Railroad  Company,  and  also 
saw  ^Ir.  Mott,  who  has  since  met  with  an 
accidental  death  by  drowning.  He  was 
master  mechanic  there  at  that  time,  and 
seemed  to  be  doing  excellent  work.  The 
shop  was  well  equipped,  and  most  of  the 


catches  a  glimpse  of  the  famous  De  Les- 
seps  Canal,  with  all  kinds  of  machinerj' 
imaginable  lying  wasted  and  half-buried 
in  the  sand.  It  was  dark  when  I  arrived 
in  Panama,  and  the  city  certainly  pre- 
sented a  fine  view.  From  the  piazza  of  the 
Marine  Hotel  (which  had  been  recom- 
mended to  me  by  the  conductors)  I  looked 
upon  the  bay  and  the  thousand  lights  re- 
flected in  the  water.  Panama  has  a  20-foot 
tide,  and  the  tide  was  in — to  a  stranger 
from  Colon  it  looked  lovely.  After  din- 
ner I  took  a  walk  around  the  town  and 
the  main  plaza.  The  latter,  with  the  ca- 
thedral and  the  Bishop's  palace,  looked 
something  like  home  with  its  many  cafes 
and  saloons.  I  retired  early,  still  unsettled 
which  waj'  to  go.  North  or  South.  Pan- 
ama to  me  resembles  El  Paso.  Texas,  in 
so  far  as  from  the  latter  place  you  can 
go   by   rail    to    California.    Mexico,    New 
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Orleans  or  Kansas  City,  while  from  Pan- 
ama you  can  travel  by  water  to  San  Fran- 
cisco, Valparaiso.  Chile,  or  to  Mexico. 
Peru  and  Central  America,  and  from 
Colon  to  Venezuela,  New  York.  Ham- 
burg, Southampton  and  Marseilles. 

I  awoke  early  in  the  morning  and  had 
the  regular  Spanish-American  breakfast — 
coffee  and  rolls;  that  was  all.  Breakfast 
in  these  countries  is  at  11  A.  M.,  and  din- 
ner at  7  P.  M.  I  walked  around  all  morn- 
ing feeling  a  little  homesick,  as  I  had 
never  been  that  far  away  from  home  be- 
fore. Walking  up  to  the  shops,  I  hoped  to 
find  some  old  friend  I  used  to  work  with 
before,  but  I  recognized  nobody,  so  I 
picked  up  an  acquaintance  with  the  boss 
boilermaker  of  the  Panama  road,  Mike 
Moran.  We  spoke  of  mutual  acquaint- 
ances and  friends  in  New  York,  Cali- 
fornia. Laramie  and  the  city  of  Mexico ; 


what  awaited  me  on  the  treacherous  waters 
of  Panama  Bay  that  night  I  should  never 
have  left  the  good  "City  of  New  York." 


What  is  a  Wompus. 

BV   HUGH   SH.\KP. 

The  westbound  was  late  last  Thursd.iy, 
and  Tom  Gentry  was  round  oiling  and 
losing  no  time  about  it  either.  I  should 
like  to  have  asked  him  a  few  questions 
about  the  new  electric  headlight,  with  its 
rotary  engine  myself,  but  there  was  an  ex- 
pression in  Mr.  Gentry's  usually  genial 
eye  which  suggested  he  had  been  asked 
just  one  question  too  many  concerning  it 
already  between  here  and  Fort  Worth,  so 
I  restrained  my  curiosity. 

Presently  one  of  the  natives  strolled 
up — the  sort  of  man  that  stops  his  sub- 
scription to  the  local  paper  if  his  name  is 


THE   MOLE  AT  S.\N   JOSE,  GUATEMALA. 


and  j\Ir.  Moran  being  an  old-time  South 
American  and  formerly  boss  boilermaker 
in  Peru  on  Meggs  road,  when  it  first 
started,  advised  me  not  to  go  down  there, 
which  I  always  regretted  afterwards,  when 
five  years  later  I  reached  the  land  of  the 
Jukas.  However,  as  Mr.  Moran  was  well 
posted  on  those  countries,  I  took  his  ad- 
vice and  decided  to  follow  my  new  friend 
from  the  steamer  to  Salvador  and  to  work 
for  him.  I  was  gladly  surprised  to  hear 
that  the  "City  of  New  York"  was  going 
to  sail  in  a  few  days,  as  on  that  vessel  I 
made  a  trip  from  San  Francisco  to  Guate- 
mala a  year  before,  and  Captain  Johnson 
and  Chief  Engineer  Hirleigh  were  the 
most  jovial  companions  I  ever  met.  So 
the  following  morning  I  hired  a  boat  and 
went  to  see  them.  They  invited  me  for 
dinner  and  insisted  upon  my  remaining 
on  the  vessel  all  night,  which,  however,  I 
could  not  do ;  so  after  dinner  I  called  the 
boatman  to  take  me  back  to  Panama,  a 
distance  of  five  miles.     Had  I  known  then 


not  mentioned  in  it  often  enough  to  suit 
him. 

"She  gives  a  pretty  good  light.  Tom?" 
he  asked  condescendingly. 

"Tolerable,  Colonel,"  replied  Tom. 

"How  far  can  you  see  anything  ahead 
on  the  track,"  asked  the  Colonel. 

"Well,  Colonel,  that  depends  a  good  deal 
on  what  it  is,"  replied  the  engineer,  wink- 
ing at  the  little  crowd  of  loafers  who  had 
gathered  as  usual  round  the  big  Schenec- 
tady. "Guess  we  can  see  a  wompus  a 
quarter  of  a  mile,  can't  we.  Bill?" 

Three-eighths  of  a  mile  would  be  nearer 
correct.  Bill  thought,  if  atmospheric  con- 
ditions were  favorable. 

"Bill's  right,"  continued  Mr.  Gentry; 
"  'bout  three-eighths  of  a  mile  for  a  wom- 
pus on  a  clear  night." 

"A  wompus."  said  the  Colonel. 
"What's  a  wompus?" 

"A  wompus,"  explained  Tom  Gentry, 
"is  a  black  cat  with  a  white" — 

Just  then  "256"  popped,  and  I  lost  the 


last  word,  which  would  doubtless  have 
told  just  what  a  wompus  was.  The 
Colonel  heard  it  though,  and  it  seemed  to 
rack  him  considerably.  Now  I  feel  a  kind 
of  curiosity  to  learn  what  a  wompus  is 
myself,  but  for  some  reason  I  hate  the 
idea  of  asking  anybody  about  it  who  I 
think  knows. 


The  New  Foundry  of  the  General  Elec- 
tric Company. 

We  recently  had  the  pleasure  of  being 
one  of  a  party  to  inspect  the  new  foundry 
of  the  General  Electric  Company  at 
Schenectady,  and  incidentally  to  see  as 
much  of  the  rest  of  the  plant  as  the  lim- 
ited time  would  permit.  This  rests  on 
ground  which  was  filled  for  several  feet 
to  bring  it  level  with  the  rest  of  the  plant, 
a  total  of  80.000  cubic  yards  of  earth  being 
used  both  inside  and  out.  Specifications 
were  sent  out  on  March  3,  1898,  and  the 
first  metal  was  poured  January  5,  1899; 
quick  work  for  a  foundry  with  about 
94.000  square  feet  of  floor  space,  not  count- 
ing the  gallery  at  the  cupolas. 

The  main  building  is  140  by  503  feet, 
with  a  large  cleaning-room  wing  of  120 
by  103  feet,  and  two  smaller  additions 
which  contain  the  cupolas,  heating  and 
ventilating  fans,  washrooms,  pattern  room, 
etc.  The  side  walls  are  23  feet  934  inches 
high,  while  the  main  gable  is  58  feet  3 
inches.  There  are  1.200  tons  of  steel  in 
the  building,  and  though  there  seems  to 
be  little  brickwork,  still  a  million  and  a 
quarter  bricks  were  used.  There  is  more 
light  than  we  ever  saw  in  any  foundry, 
tlie  windows  aggregating  12,236.6  square 
feet  and  the  skylights  23,336  square  feet. 
The  sand  sheds  hold  6,000  tons ;  coke 
shed,  600  tons ;  so  that  quite  a  supply  can 
be  kept  on  hand. 

The  cupolas  are  of  the  Calliau  type,  hav- 
ing capacities  of  7,  11  and  18  tons  each 
per  hour.  One  peculiarity  is  the  use  of 
screen  doors  at  the  charging  holes  in  the 
gallery,  which  are  actually  kept  cool  by 
the  air  being  drawn  through  them  so  rap- 
idly. A  Root  blower  furnishes  660,000 
feet  of  air  per  hour  at  95  turns. 

The  heating  is  done  by  the  Buffalo 
Forge  Company's  system,  one  fan  being 
located  near  each  end  and  discharging  the 
heated  air  from  ducts  aimed  at  different 
parts  of  the  foundry.  The  air  is  drawn 
from  the  outside  into  the  blower  room, 
and  a  partial  vacuum  is  created  in  there, 
as  shown  by  the  difficulty  in  opening  the 
door  outward  and  by  the  unceremonious 
haste  with  which  you  are  assisted  into 
the  room,  gripping  your  hat  with  one 
hand  and  warding  off  the  door  with  the 
other.  It  ought  to  be  a  good  training 
school  for  those  going  to  cyclone  sections 
of  the  country.  Drawing  the  air  from 
outside  takes  more  heat  than  if  it  was 
drawn  back  from  foundry,  but  the  cold  air 
gives'  a  much  better  ventilation  to  the 
foundry. 

Of  course  there  are  electric  traveling 
cranes,  seven  of  them  ranging  from  5  to 
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40  tons,  and  there  are  also  three  jib 
cranes  of  5  tons  capacity.  Electric  mo- 
tors ..bound,  twenty-seven  of  them  count- 
ii.g  up  to  390  horse-power,  and  used  for 
various  purposes,  from  running  the 
blovk'er  to  the  Sellers  sand  mixer  and  the 
coke  conveyor.  Arc  lamps  are  also  well 
supplied  for  night  work,  there  being  one 
for  every  2,600  square  feet. 

The  location  of  cupolas  is  such  that 
small  work  is  conveniently  poured,  the 
greatest  distance  to  carry  metal  being  120 
feet.  The  cleaning  wing  leaves  the  main 
floor  clear  for  molding,  and  castings  can 
be  handled  by  the  cranes  fron;  the  main 
floor  to  the  wings.  In  fact,  everything  is 
-onvenient  for  both  the  work  and  the 
men,  and  a  large  output  is  sure  to  re- 
sult. 

The  large  core  oven  doors  move  with 
surprising  ease  for  such  a   weight,   being 


Boiler  Explosions  and  Low  Water. 

The  cry  <->{  "low  water"  at  every  boiler 
explosion  is  one  that  has  been  handed 
down  for  half  a  century  or  more,  but  now 
seems  to  be  meeting  with  the  fate  it  de- 
serves. 

In  looking  over  an  old  railroad  journal 
we  find  an  account  of  the  explosion  of  the 
engine  "Tagbonic"  of  the  Boston  &  Provi- 
dence road  in  1849.  An  elaborate  inquiry 
was  held,  resulting  in  the  verdict  of  "low 
water,"  although  the  evidence  seems  to 
show  that  there  was  water  in  the  gage 
cocks  when  tried  a  little  while  before,  and 
the  crown  sheet  seems  to  have  been  in 
good  condition,  which  would  not  be  the 
case  if  it  had  been  bare  of  water. 

The  cause  of  -the  whole  thing  seems  to 
I>c  due  to  a  steam  brake  for  the  drivers, 
which  acted  much  as  the  air  brakes  be- 
tween    the    drivers     did,    but    the     brake 


universal  practice  to  admit  air  above  the 
fire  at  a  place  where  it  can  be  heated  up 
to  the  igniting  point  and  combine  with  the 
gases  before  they  reach  the  flues. 

If  these  air  openings  are  placed  all 
around  the  firebox  just  above  the  top  of 
the  fire,  as  in  the  case  of  two  or  three 
rows  of  hollow  staybolts,  the  streams  of 
air  coming  in  there  will  be  so  small  and 
so  close  to  the  fire  that  they  will  be  heated 
at  once  up  to  the  burning  point  and  aid 
in  perfect  combustion. 

You  will  notice  that  all  smoke-burning 
appliances  have  these  openings;  in  some 
instances  they  are  two  inches  in  diameter. 
Some  of  them  have  a  steam  jet  in  addition, 
which  induces  a  strong  current  of  air  over 
the  fire.  The  steam  jet  is  for  use  at  a 
time  when  the  exhaust  is  not  strong.  You 
can  produce  much  the  same  effect  by  using 
the  blower  moderately  and  holding  a  scoop 


To  AU  R«*!»eT 


CORE    OVEN    CAR — GENER.M,   ELECTRIC    COMPANY,    SCHE.N'ECTADY,    N.    Y. 


mounted  on  ball  'learings  below  and  roller 
bearings  above. 

The  small  core  ovens  are  about  the 
neatest  things  we  have  seen  in  this  line, 
as  can  be  seen  from  the  drawing  which 
we  reproduce.  There  is  a  car  with  a  front 
and  back  which  fill  the  opening  and  form 
a  door  in  either  position.  Under  this  car 
is  a  pneumatic  cylinder  with  the  piston  rod 
fastened  to  the  wall  at  the  rear  of  the 
oven.  On  the  car  are  suitable  shelves  and 
racks  for  ;he  cores. 

After  the  car  is  filled,  air  is  admitted 
to  cylinder,  and  the  car  travels  into  place, 
the  front  forming  the  door  to  the  oven. 
Admitting  air  to  the  other  end  of  the  cyl- 
inder forces  the  car  out.  and  the  back  of 
cat-  also  closes  the  oven  and  prevents 
escape  of  heat. 

This  would  not  be  complete  without  a 
reference  to  the  courtesy  of  Messrs. 
Emmons,  Rohrer,  Webber,  Pierson,  Rid- 
dell  and  Mullen,  as  well  as  the  electrically 
cooked  dinner  which  awaited  us. 


cylinder  was  fastened  direct  to  the  boiler 
shell.  This  naturally  put  a  heavy  strain 
on  the  boiler  shell,  and  was  without  doubt 
the  cause  of  rupture.  This  is  interesting 
both  for  the  low  water  theory  and  the 
steam  brake  as  early  as  1849. 


Plain  Tall<s  to  Tlie  Boys. 

BY  C.    B.   CONGER. 

Someone  asked  at  the  meeting  in  Feb- 
ruary about  the  openings  through  the 
sides  of  the  firebox  which  admit  air  above 
the  fire.  It  is  a  well  known  fact  that  it  is 
impossible  to  get  air  enough  through  the 
grates  and  bed  of  fire  to  produce  perfect 
combustion  and  change  all  the  fuel  into 
heat.  In  fact,  there  is  a  large  percentage 
of  fuel  wasted  because  we  cannot  supply 
the  exact  amount  of  air  needed  at  exactly 
the  right  point.  If  the  draft  is  made 
severe  enough  to  draw  a  large  amount 
through  the  fire,  in  a  great  many  cases  it 
will  overdo  it,  and  it  is  now  almost  the 


bottom  side  up  in  the  door,  so  that  the 
current  of  air  coming  in  at  the  door  will 
blow  '^own  on  the  fire.  This  will  make  a 
hotter  fire  at  that  point  and  clear  away  the 
smoke. 

The  quality  of  the  coal  has  a  good  deal 
to  do  with  the  necessity  for  these  air  open- 
ings over  the  fire  if  you  use  them  to  pre- 
vent smoke.  A  coal  that  makes  a  hea\'y 
dense  smoke  needs  more  air  above  the  fire 
than  a  coal  that  burns  slower  with  less 
smoke. 

The  fireman  who  gets  along  with  very 
little  smoke,  with  an  ordinary  square  fire- 
box and  no  smoke-burning  devices,  has 
got  the  knack  of  building  his  fire  of  such 
a  thickness  that  about  the  right  amount  of 
air  comes  up  through  it  at  all  times;  and 
this  thickness  varies  to  suit  the  way  the 
engine  is  worked.  This  takes  skill  of  the 
highest  order. 

"How  will  you  learn  how  to  do  this?" 
you  ask.  Well,  now,  that  question  will 
take  a  longer  answer  than  this  chapter  will 
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allow.  Observation  of  all  the  conditions 
of  your  fire  will  teach  you  a  good  deal, 
but  you  can't  learn  it  all  by  yourself. 
Find  out  how  the  best  firemen  on  your 
road  do  their  work  and  try  to  do  it  that 
way  yourself.  Keep  a  close  watch  of  the 
steam  gage  and  your  fire — never  mind  the 
stack — and  you  will  catch  on  to  some  im- 
proved methods  in  short  order. 

Then  you  can  get  a  good  many  pointers 
from  instruction  books  on  combustion. 
From  the  interest  you  appear  to  take  in 
this  matter  there  is  no  doubt  you  can  soon 
learn  a  lot  about  it.  In  this  great  and 
progressive  country  there  are  so  many 
means  provided  to  "learn  how  "  that  no 
man  has  any  reason  for  not  knowing  his 
own  trade.  Remember  an  excuse  is  not  a 
reason. 

"How  about  the  brick  arch?"  you  say. 
That  used  to  be  a  matter  of  opinion  on 
which  there  was  an  honest  difiference,  but 
it  is  getting  to  be  a  matter  of  fact.  Some 
men  get  excellent  results  without  an  arch, 
while  another  one  cannot  get  along 
economically  with  the  same  engine  on  the 
same  run  unless  there  is  an  arch  in  her. 
In  some  cases  it  would  make  a  difference 
of  15  per  cent,  in  the  coal  consumed,  in 
favor  of  the  arch.  There  must  be  a  reason 
for  this.  Very  likely  one  man  was  skillful 
enough  to  get  along  without  an  arch, 
while  the  other  man  needed  it  to  help  him 
hold  his  record  up  where  it  should  be. 

Do  not  use  this  as  an  argument  that  a 
skillful  fireman  can  get  along  without  any 
help;  he  is  just  the  man  that  can  get  the 
best  service  out  of  good  devices.  In  the 
first  place  the  arch  gets  so  intensely  hot 
that  any  air  or  gases  above  the  fire  on  the 
way  to  the  flues  are  heated  to  the  burning 
point,  and  do  burn  and  make  heat,  which 
otherwise  they  would  not,  as  contact  with 
the  walls  of  the  firebox  would  cool  them 
below  the  burning  point,  which  is  a  loss. 

Then  the  brick  arch  causes  the  current 
of  the  fire  and  hot  products  of  combustion 
to  take  a  roundabout  course  from  the 
surface  of  the  fire  to  the  flues.  Every 
second  they  are  held  in  the  firebox  gives 
another  second  for  the  water  on  the  other 
side  of  the  firebox  sheets  to  absorb  the 
heat  and  make  steam.  The  heat  produced 
by  the  fire  must  be  equally  distributed  all 
over  the  box,  instead  of  an  intense  heat 
at  one  point  and  a  very  moderate  heat  at 
several  others.  There  is  no  doubt  that 
with  a  poor  draft  into  the  firebox  and  an 
uneven  draft  out  of  it  through  the  flues, 
we  will  have  some  parts  of  the  box  cooler 
than  others;  this  makes  a  poor  steamer. 
This  is  very  easily  proved  when  the  flues 
stop  up  so  there  is  more  draft  on  one  side 
than  the  other.  She  don't  steam.  We  get 
the  flues  cleaned  out.  and  the  improvement 
is  due  as  much  to  the  better  distribution 
of  heat  in  the  box  as  to  the  increased 
heating  surface  of  a  few  flues.  Another 
advantage  of  the  arch  is  that  it  comes  be- 
tween the  door  and  flues,  so  that  the  cold 
air  drawing  in  at  the  door  will  not  strike 
the  flues  direct  and  cool  them  off  so  that 


they  will  leak.  With  coal  that  clinkers 
bad  an  arch  comes  in  the  way  of  cleaning 
the  fire.  This  makes  the  cleaning  business 
difficult;  but  a  good  plan  to  avoid  this 
trouble  is  to  carry  a  clean  fire.  Some  men 
on  your  line  can  do  this ;  others  ought  to. 
A  homely  illustration  of  the  operation 
and  value  of  a  brick  arch  can  be  taken 
from  the  Welsbach  mantle  we  use  on  our 
gas  lights.  This  mantle  covers  the  gas 
flame  and  gets  intensely  hot,  so  that  the 
air  and  gas  which  passes  through  the 
small  openings  in  its  meshes  are  combined 
at  a  high  temperature,  and  so.  perfectly 
consumed  that  an  incandescent  flame  is 
the  result.  That  this  method  makes  more 
light  with  less  gas  can  be  proved  by  turn- 
ing off  the  supply  of  gas  so  that  the  light 
begins  to  get  dim,  and  then  turning  off  the 
gas  on  one  of  the  ordinary  bat's-wing 
burners  to  the  same  amount ;  it  will  give 
very  little  light  in  comparison.  Of  course 
the  Welsbach  mantle  requires  a  chimney 
to  give  it  a  strong  draft  to  ensure  success, 
which  the  bat's-wing  flame  does  not  have. 

This  emphasizes  the  fact  that  a  good 
draft  is  of  just  as  much  importance  as 
good  coal  and  a  skillful  fireman.  A  good 
article  of  coal  can  be  spread  over  the  firc^ 
with  all  the  ability  of  a  master  hand,  but 
if  the  draft  is  not  proper  no  good  results 
come  from  it.  A  strong  draft  can  be  more 
easily  taken  care  of  than  one  that  is  weak. 
If  the  draft  is  too  strong  it  can  be  choked 
off  by  the  dampers  or  held  back  by  the 
thick  fire,  but  there  is  no  such  remedy  at 
hand  if  it  is  not  strong  enough,  except 
shaking  the  grates  and  keeping  a  very  thin 
fire.  Possibly  because  a  stronger  draft 
cures  so  many  faults  of  the  engine  or  man 
it  is  resorted  to  so  often,  and  we  see  on 
the  work  book  the  statement  "Engine  does 
not  cut  her  fire,"  or,  "Exhaust  too  soft ; 
have  to  shake  her  every  mile  to  keep  her 
grates  open,"  or,  "Engine  burns  a  red 
fire;  something  wrong  in  the  front  end." 
All  these  difficulties  are  expected  to  be 
cured  by  a  smaller  exhaust  tip  or  a  more 
open  arrangement  in  the  frpnt  end.  There 
is  no  hard  and  fast  rule  for  making  these 
changes  to  insure  success.  What  helps  one 
engine  will  not  always  benefit  another  of 
the  same  design.  It  is  a  question  of  "cut 
and  try."  With  an  extension  front  end 
it  takes  more  trying  to  get  just  right  than 
with  the  diamond  stack,  as  many  of  us 
know  to  our  sorrow. 

"How  about  the  smokeless  firing?  Can 
it  be  done  on  all  roads?  Let  us  hear  from 
you  about  that." 

Well,  that  is  a  pretty  lively  question  just 
now;  and  the  men  who  have  seen  it  done 
day  after  day  say  that  it  is  all  right.  Those 
who  have  never  seen  it  done  say  it  is  not 
practicable,  and  advance  a  lot  of  fairly 
good  arguments  to  prove  their  side  of 
the  case.    I  have  seen  it  done. 

There  are  so  many  different  conditions 
to  be  taken  into  consideration  that  we  will 
have  to  pass  it  this  meeting  and  take  it  up 
next  time.  Smokeless  firing  is  more  a 
matter  of  skill  on  the  part  of  the  fireman 


than  on  the  kind  of  coal  or  design  of  the 
cr.gine.  It  also  requires  the  close  atten- 
tion of  the  engineer,  who  has  his  part  to 
look  out  for.  Without  the  co-operation  of 
all  the  men  that  have  anything  to  do  with 
the  coal  and  the  repairs  on  the  engine,  the 
fireman's  skill  will  not  be  effective.  That 
is  the  reason  that  when  all  the  work  of 
smokeless  firing  is  put  on  a  fireman  it  is  a 
failure ;  his  skill  is  of  no  use  unless  helped 
out  by  the  engineer. 

As  to  whether  it  pays  in  a  country  where 
coal  is  very  cheap,  that  is  a  question  to  be 
figured  out  for  that  locality. 

But  smokeless  firing  has  got  quite  a 
start,  and  we  must  recognize  its  import- 
ance. If  it  is  not  practicable  on  all  roads, 
a  fair  trial  will  show  what  there  is  in  it. 


Sat  on  the  Safety  Valve. 

.\  recent  press  dispatch  told  the  public 
that  Sebastian  Mischler.  engineer  on  a 
Columbus,  Sandusky  &  Hocking  train,  at- , 
tempted  suicide  at  Sandusky  in  a  novel 
manner.  His  engine  had  been  run  out  of 
the  roundhouse  with  a  good  head  of  steam 
and  a  hot  fire  under  the  boiler.  He  boarded 
it  and  then  walked  out  on  the  running 
board  and  climbed  on  top  of  the  boiler. 
He  placed  a  board  over  the  safety  valve 
and  sat  on  it.  An  employe  heard  escaping 
steaiTi.  He  saw  Mischler's  situation,  and 
he  realized  what  the  engineer  was  trying 
to  do.  He  hastily  pulled  the  fire  from 
under  the  boiler.  Mischler,  with  an  oath, 
said  to  his  rescuer : 

"Let  her  blow  up  and  I  will  go  with 
her." 

It  is  said  that  Mischler  attempted  to  take 
his  life  in  this  manner  believing  the  rail- 
road officers  would  never  discover  how 
the  disaster  occurred,  and  his  father  could 
then  sue  the  company  for  damages. 


At  the  Springfield,  Mo.,  shops  of  the 
'Frisco  Line  Superintendent  of  Machinery 
J.  R.  Groves  is  using  a  liner  of  vulcanized 
fiber  on  the  engine  truck  bo.xes  to  take  up 
the  lateral  wear.  This  liner  is  riveted  to 
the  bo.x.  There  is  some  more  friction  than 
with  a  babbitt  or  brass  liner,  but  not 
enough  to  cause  any  trouble.  The  fiber 
liners  last  longer  than  a  brass  Hner.  In 
April  Locomotive  Engineering  it  is  stated 
that  the  Missouri,  Kansas  &  Texas  Rail- 
way is  using  vulcanized  rubber  for  hub 
liners.    This  should  be  vulcanized  fiber. 


A  patent  has  recently  been  granted  for 
an  arrangement  which  utilizes  the  flame 
in  a  locomotive  headlight  to  illuminate  the 
side  lights.  The  improved  headlight  has 
a  two-part  reflector,  the  one  part  attached 
to  the  lamp  frame  being  provided  with 
side  openings  and  conduits,  laterally  ad- 
jacent to  the  flame,  the  tubes  registering 
with  the  burner  and  extending  to  the  side 
lights.  The  latter  are  provided  with  a  spe- 
cial reflector  by  which  the  illumination 
from  the  headlight  is  made  to  also  do  ser- 
vice in  the  side  lights. 
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General  Correspondence. 


.;//  letters  in  this  Dcltartment  must  have  name  of  author  attached. 


Questions  About  Schenectady  Com- 
pounds. 

TIic  firsl  Silu'iicctady  compounds  that 
■came  lierc  had  vacuum  valves  on  left 
steam  chest,  receiver,  right  steam  chest, 
and  one  on  each  low-pressure  cylinder- 
head.  When  these  were  all  open  the  low- 
pressure  cylinder  did  not  run  hit  drifting 
■down  hill,  and  there  was  not  mucli  jiull  on 
the  fire.  But  we  soon  found  that  as  soon 
as  the  throttle  was  clcscd  and  the  engine 
moving,  even  for  a  short  stop,  the  walls 
of  the  low-pressure  cylinder  and  piston 
head  became  almost  frozen  at  once.  On 
starting  to  use  steam  again,  there  was  a 
vast  amount  of  steam  converted  into  water 
in  warming  these  parts  up  again.  This 
■was  a  dead  loss.  The  valves  also,  on  the 
cylinder  heads,  picked  up  more  or  less 
■dirt.  At  any  rate,  it  was  thought  best  to 
close  them  up — that  is,  the  two  on  the 
cylinder  heads.  As  soon  as  this  was  done, 
it  was  found,  at  speeds  of  over  eighteen 
miles  per  hour,  that  the  low-pressure  cyl- 
inder ran  hot  drifting  down  hill,  also  that 
there  was  a  heavy  pull  on  the  fire  at  the 
same  time.  Working  steam  through  the 
throttle  was  tried,  but  it  took  so  much  to 
do  any  good  that  there  was  a  loss  in  coal. 
Mr.  P.  ijhetdy,  the  master  mechanic  at 
Los  Angeles,  experimenting  to  overcome 
this  heating  and  drag  on  the  fire,  connected 
a  i%-\niz\\  pipe  to  fountain  in  cab;  valve 
in  reach  of  engineer ;  carried  pipe  to  cyl- 
inders on  both  sides  of  engine ;  made  J^- 
inch  connection  to  each  cylinder  head  with 
small  check  valve  at  each  of  the  four  con- 
nections. In  drifting,  steam  is  admitted  to 
piston  head  or  cylinder  direct,  allowing  a 
small  amount  of  steam  to  do  as  much 
good  in  this  way  as  a  large  amount  would 
■do,  via  dry  pipe  past  all  the  vacuum  valves, 
receiver,  steam  chests,  etc.  The  builders 
give  the  valve  on  the  low  side  3-16  inside 
clearance  to  overcome  compression  in  low 
cylinder.  After  the  pipe  connection  was 
put  on  the  steam  killed  the  air  in  the  cylin- 
der, also  the  compression,  to  so  great  an 
extent  that  it  was  found  that  in  order  to 
have  compression  enough  to  keep  the  main 
pin  from  heating  on  the  low-pressure  side, 
he  (Mr.  Sheedy)  gave  the  valve  1-16  in- 
side clearance  in  place  of  3-16.  Now  he 
found  the  cylinder  did  not  heat,  there  was 
less  working  on  the  fire  in  drifting. 

The  compounds  that  came  last,  having 
the  new-style  intercepting  valve,  in  drift- 
ing down  hill  cut  in  compound ;  the  inter- 
cepting valve  keeps  moving  back  and  forth 
about  an  inch  at  each  stroke  of  the  low- 
pressure  piston.  This  In  time  would  ruin 
the  valve  cyl'nder.  To  overcome  this  the 
engine  has  to  be  cut  in  straignt  while  drift- 
ing.   There  arc  a  number  of  objections  to 


tliis,  one  being  the  loss  of  air  to  hold  the 
exhaust  valve  open,  as  the  piston  has  snap 
rings,  which  are  not  air-tight,  as  you 
know.  This  could  be  overcome  by  con- 
necting steam  to  pipe  in  cab  in  place  of  air. 
Another  is  the  pound  and  slap  of  the  rods 
when  drifting  cut  in  straight.  There  is  a 
reason  why  this  valve  does  this.  Perhaps 
some  of  your  readers  who  have  run  these 
engines  can  state  why,  and  tell  us  how  to 
overcome  the  movement  without  cutting 
them  in  straight.  We  know  to  open  the 
throttle  will  stop  it,  if  you  open  it  wide 
enough ;  but  tlien  comes  a  loss  of  coal  at 
$7.80  per  ton.  C.  R.  Petrie. 

Los  Angeles,  Cal. 


fires  out.  I  should  like  very  much  to  hear 
from  every  engineer  and  fireman  on  this 
subject.  Geo.  E.  Houtz. 

Tacoma,  Wash. 

[Our  correspondent's  views  are  the  same 
as  we  have  from  time  to  time  expressed. 
The  officials  who  think  they  can  bring 
about  smokeless  firing  by  an  order  issued 
to  enginemen  will  be  disappointed.  Our 
experience  has  been  that  the  officials  are 
much  more  apathetic  about  fuel-saving 
than  the  enginemen. — Ed.] 


Smokeless  Firing  of  Bituminous  Coal. 

I  notice  an  article  in  the  March  issue, 
1899,  from  B.  V.  Francis,  Galeton,  Pa., 
on  "Smokeless  Firing,"  which  I  endorse, 
and  would  add  a  little  to  it  in  the  follow- 
ing: 

The  firemen  are  often  treated  in  a  way 
which  has  a  tendency  to  drive  them  all  in 
one  direction,  towards  carelessness  and 
indifference.  To  get  co-operation  from  . 
men  in  this  condition  is  uphill  business. 
I  have  had  four  or  five  as  good  firemen  as 
ever  polished  the  wooden  end  of  a  scoop, 
and  it  has  been  almost  impossible  to  get 
them  to  try  very  hard  to  assist  in  econo- 
mising when  such  efforts  are  not  substan- 
tially appreciated. 

To  attain  the  result  sought — smokeless 
firing — the  fireman  is  not  the  only  one 
who  needs  to  change.  Interest  in  the  con- 
sumption of  fuel  on  engines  must  com- 
mence with  our  officials  in  giving  correct 
weight  and  coal  that  will  yield  the  greatest 
number  of  heat-units,  also  a  careful  and 
correct  performance  sheet.  A  dishone?t 
or  incorrect  sheet  has  the  effect  of  pro- 
moting careless  work.  If  the  performance 
sheet  is  correct  it  will  give  credit  where  it 
belongs  and  show  that  efforts  along  (he 
line  of  economy  are  noted.  Then  we  will 
come  to  the  engineer,  as  the  other  efforts 
will  be  of  no  avail  if  the  runner  uses  poor 
judgment  or  want  of  care  and  does  not 
study  to  make  the  best  use  of  what  is  in- 
trusted to  his  care.  Poor  management  of 
a  locomotive  will  disgust  a  good  and  care- 
ful fireman ;  for  when  he  sees  his  studied 
efforts  wasted,  he  will  stop  making  them 
and  commence  to  look  for  the  end  of  the 
trip.  Then  comes  our  waste  of  fuel  in 
roundhouses  by  careless  fire-building. 
Again,  upon  the  road  there  are  many 
leaks  to  the  fuel  pile,  such  as  indiffere  it 
switching  and  train-handling.  If  economy 
is  to  be  found  in  the  use  of  fuel,  it  must 
be  by  co-operation  all  along  the  line,  from 
the   official^  to  the  man  who  knocks  the 


Hydraulic  Testing  Apparatus. 

The  illustration  represents  a  hydraulic 
testing  apparatus,  designed  for  testing 
hydraulic  jacks  after  they  have  been  re- 
paired in  the  shop,  and  to  ascertain  if  the 
jacks  will  be  in  good  working  order  and 
in  safe  condition  before  they  be  put  in  use 


15  ton=10  from  Fulcrum 
20  ton  =11* from  Fulrnim 
30ton=20' 


i /Adjustment  for 
f^  longer  Jacks 


HYUR.\LLIC    TESTING    APP.\RATUS. 


under  engines,  cars,  or  sent  away  from 
home. 

It  will  be  seen  the  main  features  of  it  are 
the  cylinder  A,  the  ram  B,  the  double 
lever  arrangement  with  weight  IV,  pointed 
steel  stem  D  and  the  sheet  iron  reser\-oir 
E,  which  is  partly  filled  with  alcohol. 

We  will  say  we  have  a  30-ton  jack  F  re- 
paired, and  now  we  have  it  in  position  to 
test  it  to  its  full  capacity  of  60.000  pounds. 

We  pull  down  lever  t  on  the  left  side 
and  hook  it  at  G.  This  will  raise  weight  IV 
and  lever  on  the  right  side,  and  also  will 
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Hft  steel  stem  point  D  off  its  seat.  The 
open  ram  B  will  now  go  down  on  its  own 
accord  and  the  alcohol  in  reservoir  E  will 
follow  the  ram  B  through  the  }/^-inch  hole 
H  and  will  fill  the  empty  space  in  cylinder 
whatever  ram  makes  by  its  downward 
movement  until  it  comes  in  contact  with 
head  F,  where  it  stops. 

Now  we  unhook  at  G  and  weight  on 
right  side  will  go  down  to  its  first  place, 
and  the  pointed  steel  stem  will  cover  the 
}^-inch  hole  or  its  seat  and  will  confine 
the  alcohol  in  cylinder  for  the  present. 

We  are  now  ready  to  operate  handle  F', 
and  we  pump  up  and  we  soon  will  com- 
press alcohol  in  cylinder  to  60,000  pounds. 
We  pump  up  further  until  we  have  tested 
the  whole  length  of  the  ram  movement. 
You  see  in  this  way  there  will  be  no  over- 
pressure, for  as  the  ram  moves  up  the 
alcohol  will  gradually  leak  out  of  cylinder 
and  back  to  its  first  place,  the  reservoir, 
and  the  same  time  the  weight  of  60,000 
pounds  is  maintained  on  jack  F.  By  test- 
ing in  this  way  it  soon  will  tell  if  there  are 
any  buck-shot  holes  or  other  defects  in 
the  packing  leather,  which  are  generally 
so  nicely  covered  up  by  the  polishing  ma- 
chine of  the  leather  manufacturer. 

J.    A.    ElSENACHER. 

Elmira.  N.  Y. 


Noise  of  Exhaust   When  Engine  is 
Drifting. 

In  reply  to  Mr.  Geraghty's  explanation 
to  my  question  in  January  number  of 
Locomotive  Engineering  in  regard  to  en- 
gine exhausting  while  drifting,  equipped 
with  American  balance  valves,  will  say 
for  further  'aformation,  the  exhausts  are 
louder  or  more  distinct  when  engine  is 
moving  from  two  to  eight  miles  per  hour. 
At  this  rate  of  speed  I  hardly  think  the 
compression  would  be  great  enough  to  lift 
valves  off  their  seats.  But  if  such  be  the 
case  of  valves  floating  in  chest  I  think  it 
would  be  more  of  a  blow  than  a  distinct 
exhaust,  as  I  have  stated.  If  Mr. 
Geraghty's  theory  is  correct  I  don't  see 
why  this  floating  would  not  occur  with  the 
unbalanced  valves  as  well,  as  it  only  seems 
to  be  a  question  of  vacuum  in  steam  chest 
on  top  of  valve,  and  compression  under 
valve,  near  each  end  of  piston  travel.  If 
the  valve  floats  this  surely  would  reduce 
the  compression  and  vacuum  to  nothing,  as 
the  piston  would  draw  from  one  end  of 
cylinder  what  was  expelled  from  the  other, 
and  vice  versa.  I  hardly  think  the  theory 
of  valves  floating  is  correct,  as  it  would 
destroy  the  vacuum  in  steam  chests. 

On  the  road  I  am  connected  with  we 
run  one  pipe  from  air-pump  exhaust  to 
live  steam  ports,  near  cylinders,  branching 
ofT  under  boiler;  i-inch  pipe  to  each  port, 
with  intermediate  check-valve  located  in 
each  pipe,  the  other  exhaust  pipe  branch- 
ing off  near  pump  and  running  over  cab, 
connecting  to  a  feed-water  heater  in  tank. 
In  this  pipe  over  cab  there  is  a  cock  open- 
ing to  atmosphere  to  throw  air-pump  ex- 


haust to  same  when  engine  is  working 
steam,  if  water  ever  should  get  too  warm 
in  tank.  When  engine  is  drifting  the 
check  valves  in  pipes  to  live  steam  ports 
drop  from  seats,  allowing  air-pump  ex- 
haust to  go  into  cylinders.  Now,  when 
drifting  from  twenty  to  forty  miles  per 
hour,  by  opening  this  cock  on  top  of  cab 
and  placing  your  hand  over  it  the  vacuum 
is  so  great  in  steam  chest  drawing  on  it 
you  would  not  care  to  let  it  remain  there 
very  long,  and  air-pump  exhaust  flowing 
to  cylinders  at  same  time.  These  con- 
ditions apply  to  all  engines  equipped  with 
American  or  Richardson,  balanced  or  un- 
balanced valves.  I  can  see  no  difference. 
I  hope  Mr.  Geraghty  or  some  one  of  the 
many  readers  of  Locomotive  Engineering 
can  give  further  information  on  this  sub- 
ject. I.  F.  Wallace. 
Sioux  City,  la. 


Device  for  Lighting  Headlights. 

I  see  in  your  January  and  March  num- 
bers very  good  recipes  for  lighting  a  head- 
light. I  enclose  you  cuts  of  an  instrument 
which  our  high  winds  of  Kansas  caused  a 
brother  engineer,  Hadley  R.  Rossetter,  of 
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Emporia,  to  invent,  which  is  worked  by 
putting  a  match  in  slot  b'  of  tube  A,  put- 
ting same  down  chimney,  then  pushing 
down  on  button,  forcing  match  through 
contracted  end  of  tube,  causing  match  to 
ignite  down  in  chimney,  and  no  danger  of 
it  blowing  out  as  the  headlight  door  need 
only  be  open  enough  to  admit  arm.  It  is 
used  by  myself  and  several  engineers  on 
the  Atchison,  Topeka  &  Santa  Fe  Rail- 
way, and  is  very  handy  and  convenient.  It 
is  also  very  handy  for  lighting  markers  or 
blizzard  lamps.  W.  T.  Delano. 

Newton,  Kan. 


Pressure  on  Slide  Valve. 

It  is  quite  a  common  idea  to  consider 
the  pressure  on  the  back  of  an  unbalanced 
slide  valve  to  be  the  area  of  back  of  valve 
multiplied  by  the  steam  pressure  per  square 
inch.  Another  idea  is,  the  pressure  on  a 
slide  valve  is  equal  to  steam  pressure  per 
square  inch  on  top  of  valve,  less  the  area 
of  steam  ports. 

Were  we  to  consider  the  valve  a  solid 
piece  of  iron  on  a  solid  table,  and  ab- 
solutely a  tight  joint  between  valve  and 
table,  the  steam  would  press  on  every 
square  inch  of  surface  with  the  same  force 
a  dead  weight  would.  If  such  conditions 
are  ever  found,  they  are  only  when  the 
valve  covers  both  ports  and  engine  is  at 
rest.  As  soon  as  the  valve  is  moved,  the 
steam  enters  the  open  port;  the  pressure 
is  practically  taken  off  that  end  of  valve ; 


it  is  then  moved  back  over  the  port,  and 
the  steam  which  is  shut  up  in  the  cylinder 
presses  up  against  the  under  side  of  the 
valve  with  a  force  equal  to  the  pressure 
at  point  of  cut-off.  As  the  valve  con- 
tinues its  stroke,  the  other  port  will  be 
opened,  and  the  steam  which  is  shut  up 
in  the  cylinder  begins  to  exhaust.  At  this 
time  the  pressure  against  the  under  side 
of  valve  will  be  the  pressure  in  the  cylin- 
der at  the  time  the  exhaust  port  opens.  As 
the  steam  escapes  very  rapidly  this  pres- 
sure is  only  for  a  very  short  period. 

During  the  time  the  steam  is  entering 
the  open  port,  and  after  the  exhaust  has 
passed  out  and  exhaust  port  closed,  the 
pressure  on  the  under  side  of  valve  will 
only  be  the  ordinary  back  pressure  on  pis- 
ton. 

In  order  to  determine  the  pressure  on 
back  of  a  slide  valve,  we  must  consider 
the  pressure  in  cylinder  at  point  of  cut-off, 
mean  effective  pressure  at  point  of  release, 
area  of  ports,  area  of  back  of  valve  and 
the  back  pressure  on  piston. 

A  great  many  theories  have  been  ad- 
vanced as  to  the  cause  of  the  uneven  wear 
of  valve  seat :  but  it  is  my  opinion  the 
main  cause  of  this  uneven  wear  is  as  I 
have  stated  above,  to  wit — as  soon  as  the 
port  is  open  and  steam  enters  the  cylinder, 
t'le  pressure  on  valve  at  that  end  is  re- 
leased, while  the  full  pressure  is  on  the 
opposite  end  of  valve  and  causes  the  valve 
to  press  heavily  on  seat  at  that  end,  and 
vice  versa,  thereby  causing  the  valve  to 
alternately  wear  each  end  of  seat ;  hence 
the  uneven  wear  of  both  valve  and  seat. 
T.  J.  Henderson. 

San  Francisco. 


Air  Piimps,  Etc. 

Mr.  Dunbar  calls  me  to  the  "mast." 
Sea  water  does  not  get  into  the  condenser 
to  be  handled  by  the  air  pump.  The  air 
pump  does  not  handle  the  water  for  con- 
densing; as  you  are  quoting  from  Web- 
ster. The  water  for  condensing  is 
handled  by  the  circulating  pump.  When  I 
claimed  that  the  air  pump  is  a  water  pump 
to  all  intents  and  purposes  I  knew  what  I 
was  talking  about.  When  I  claimed  that 
a  class  of  mechanics  thought  that  the  air 
pump  of  a  marine  engine  was  in  reality  an 
air  pump,  as  we  understand  the  term,  they 
did  not  know  what  they  were  talking 
about.  "The  more  waste,  leaks  and  per- 
fect the  vacuum  the  larger  the  air  pump 
required."  I  do  not  understand  this  last 
sentence.  In  quoting  the  crank  shaft  of 
the  Hartford,  I  said  a  s-incli  hole;  it  is 
6',4  inches.  Shaft  was  made  by  the  Beth- 
lehem people.  I  do  not  kncv.-  how  the 
hole  was  made,  but  I  do  know  it  has  a 
machined  finish.  His  comparisons  are 
not  fair.  No  doubt  hut  what  the  oil 
temper  you  quote  is  the  factor  of  strength. 
Heating  and  oil  tempering  a  10,000  pound 
crank  shaft  is  something  yet  to  be  done. 
W.  de  Sanno. 
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Heating  of  Bearings. 

I  w?s  interested  in  Mr.  Conger's  article 
on  the  effect  of  stirring  up  old  waste  in 
truck  boxes  or  engine  cellars.  That  sounds 
reasonable. 

What  I  want  to  know  is,  why  will  a 
bearing  so  ofttii   heat   when   we  take  out 


waste  and  put  in  clean,  and  oiled  her  with- 
out regard  to  quantity.  On  the  run  it 
seemed  as  though  every  bearing  got  hot, 
and  we  laid  the  train  out  an  hour  and  a 

half. 

'riie    blanch    took    it    with    an    old    en- 
gine,  nni   rlisturliing  the   bearings   in   any 
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all  the  old  waste  and  put  in  fresh?  I've 
seen  this  happen  a  number  of  times  where 
it  was  especially  annoying. 

I  remember  one  case,  when  we  were  to 
haul  a  special  over  the  road  to  connect 
with  a  branch  line.  We  fixed  up  our  pet 
engine   in   great   shape;   took   out   all   the 


way.  and  made  up  some  of  the  time  we 
had  lost. 

Porhaps  it's  because  we  are  apt  to  pack 
the  waste  too  tight  in  putting  in  new ;  but 
I'd  like  to  hear  what  Mr.  Conger  has  to 
say  on  the  subject.  I.  B.  Rich. 

Honeybrook,  Pa. 


The  Ton-Mile  Per  Hour. 

The  old-fashioned  way  of  appraising  the 
performance  of  a  locomotive  by  giving  its 
number  of  car  miles  per  month  was  a  most 
unsatisfactory  method  of  procedure  for 
several  reasons.  The  principal  objection 
to  it  was  that  all  cars  did  not  weigh  a 
similar  amount.  If  cars  were  unequal  in 
weight,  what  could  be  said  of  the  load 
each  carried?  An  ardent  apologist  for  the 
car-mile  system  might  be  brave  enough  to 
plead  that  the  diversity  in  car  weights  is 
not  so  very  marked,  especially  if  broad 
.ivcrages  only  be  required.  When  it  comes 
to  the  loads  carried,  no  amount  of  reckless 
courage  wou,  1  ever  succeed  in  proving  the 
hopeless  proposition  that  four  is  equal  to 
five,  or  both  to  eight.  Yet,  that  four  may, 
and  generally  does,  equal  five,  is,  "not  to 
put  too  fine  a  point  upon  it,"  exactly  what 
railway  mathematicians  have  been  writing 
on  the  blackboard  for  all  and  sundry,  who 
had  locomotive  performance  to  compute. 

The  car-mile  has  been  weighed  in  the 
balance  and  has  been  found  to  be  most 
wofully  wanting.  It  is  inaccurate,  and 
worse  than  that,  it  is  unscientific. 

The  outcome  of  the  desire  for  a  more  ac- 
curate and  serviceable  rating  for  engines 
has  brought  the  ton-mile  to  the  front  as 
a  measure  of  work  done.  This  form  of 
rating  is  much  more  to  the  purpose,  but 
the  difficulties  in  the  way  of  its  adoption 
have  not  yet  all  been  cleared  away.  The 
step  up  the  ladder,  from  the  rickety  car- 
mile  to  the  more  rigid  ton-mile,  is  a  step 
in  the  right  direction.  It  has,  however, 
been  hampered  to  a  certain  extent  by  the 
desire  to  secure  at  one  stride  upward  ab- 
solute accuracy.  The  variable  effect  of 
weather  has  been  spoken  of.  The  sky  has 
been  scanned  for  threatening  storms,  and 
we  are  sometimes  told  that  unless  we 
know  the  effect  of  wind  on  a  train,  the 
ton-mile  bids  fair  to  be  as  unsatisfactory 
as  the  car-mile  has  proved  itself  to  be. 

Difficulties  in  the  way  of  the  adoption  of 
the  ton-mile  do  exist,  but  theyare  not  unsur- 
mountable.  Accurate  weights  of  light  cars 
and  accurate  weights  of  loads  are  essential 
to  the  correct  use  of  this  new  nomencla- 
ture. If  it  be  possible  to  get  such  exact 
figures  (and  it  is  possible  if  all  work 
steadily  toward  that  most  desirable  ob- 
ject), then  it  may  be  possible  to  make 
another  fairly  good  ascent  on  the  ladder 
of  progress,  and  reckon  with  the  weather 
in  some  sort  of  approximate  way. 

Curves  and  grades,  on  any  division  of 
any  road,  are  a  fixed  quantity.  They  are 
neither  more  nor  less  at  any  time.  Care 
should,  however,  be  taken  in  comparing 
the  performance  of  engines  to  set  down 
east-bound  trains  as  only  comparable  with 
east-bound  trains,  and  west  with  west.  An 
engine  may  more  easily  haul  a  larger  gross 
tonnage  south  than  she  can  pull  north, 
or  vice  versa;  due  entirely  to  the  con- 
figuration of  the  line.  East-bound  mile- 
age may  cost  more  coal  than  west-bound 
mileage,  no  matter  what  the  weather  may 
be.    East-bound  mileage  over  a  cur\">'  and 
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rocky  division  of  a  road  may  use  up  more 
fuel  than  that  over  the  prairie  division  of 
the  same  road.  It  seems  fair,  tlien,  to 
compute  the  performance  of  locomotives, 
first,  over  a  definite  division  of  a  road, 
and  these  only  which  move  in  the  same 
direction ;  for  on  any  stated  division,  with 
known  direction,  the  physical  impediments 
to  large  ton  mileage  are  equal. 

Next  come  the  variable  weatlier,  the 
kind  of  rail,  and  the  exigencies  of  traffic. 
It  has  been  said  that  dynamometer  tests 
will  furnish  the  only  reliable  data  to  go 
upon  in  this  terra  incognita.  In  the  ab- 
sence of  such  tests  it  seems  to  the  writer 
that  the  ton-mile  per  hour  may  possibly 
lend  some  assistance  in  the  calculation. 

If  a  freight  train  of  known  weight  starts 
east  over  the  rocky  and  curvy  division  of 
the  Try-for-Truth  Railway  she  leaves  at  a 
certain   time,   which   is   noted   accurately. 
She  may  encounter  a  heavy  wind  on  the 
quarter  on  St.  Valentine's  day.     That  is 
known  and  is  recorded,  or  will  be,  on  this 
railway.     She  makes  such  and  such  time 
over  the  road  to  the  fifth  station.     There 
she  is  side-tracked  for  fifteen  minutes  to 
let  a  local  train   cross  her.     The  fifteen 
minutes   is   carefully   noted   by   the    train 
crew.    She  proceeds  further  a  certain  dis- 
tance and  arrives  at  a  station  where  she 
is  badly  detained  by  another  train.     The 
standing  time  is  again  noted.     She  moves 
on  only  to  be  hopelessly  side-tracked  on 
a  bad  crossing  with  the  "Limited."     The 
delay  is  tabulated,  h'owever.     So  on  to  the 
end   of   the    run.     The   conductor's,    and 
perhaps    the    engine    driver's,    report    for 
this  train  shows  starting  and  arriving  time 
from  and  at  each  of  the  termini.    The  rail- 
way company  can  then  subtract  the  wait- 
ing time  from  the  moving  time,  and  so  get 
the  total  time  the  train  had  taken  to  run 
over  the  road.    This  gives  the  time  taken 
to  move  so  many  tons  over  the  division, 
going   east.     The  mechanical   department 
has  probably  been  able  by  experiments  in 
the  roundhouse  to  estimate  the  amount  of 
coal  burned  by  an  engine  while  standing  a 
given   time.      The   completed    report   will 
show  standing  time  and  coal  burned,  and 
moving  time  and  coal  used.    This,  it  will 
be    remembered,  was  for    February  14th. 
going  east,  with  wind  on  the  quarter,  over 
the  rocky  and  curvy  division.    It  forms  a 
record  for  these  conditions  and  is  set  down 
for  future  use.      Next  day  the   wind   re- 
sistance may  be  nil,  and  a  different  amount 
of  coal  be  found  as  equivalent  to  the  ton- 
mile  east.     This  being  repeated  daily  for 
a  considerable   period  of  time  will   form 
a   record   from   which,   by  careful   study, 
some    interesting   facts    may   possibly    be 
learned. 

With  all  this  data  before  him  the  com- 
puter can  reckon  up  the  tons  of  coal 
burned  per  ton-mile  per  hour  for  days  with 
similar  wind  resistance  over  this  division 
in  a  known  direction.  This  will  give  the 
basis  for  calculating  the  average  cost  of 
haulage  per  ton-weight  in  fair  or  foul 
weather,  or  with  good  or  bad   rail,   at   a 


certain  speed.  If  the  effects  of  weather 
so  found  be  classified  into,  say.  good, 
medium,  and  bad,  the  difference  between 
the  work  on  good  days  and  that  done  on 
the  medium  and  bad  days  will  give  in 
terms  of  coal  burned,  the  effects  of  the 
conditions  classified  as  medium  and  bad. 
With  the  total  coal  burned  set  down,  the 
performance  of  an  engine  on  good  days, 
minus  the  standing  still  coal,  will  make  the 
ton-niile  per  hour  stand  out  clearly.  The 
performance  on  medium  and  bad  days  sub- 
tracted from  the  average  coal  used  in  run- 
ning on  good  days  brings  out  again  the 
ton-mile  per  hour  with  weather  or  rail 
effects  disregarded,  because  approximately 
known  and  subtracted,  not  thrown  in  and 
ignored. 

The  importance  of  the  "per  hour"  factor 
in   the   solution   of   the   problem   becomes 
very  evident  if  one  will  look  at  the  per- 
formance  of   two   equal   passenger   trains 
running   over   the   same   division,    in    the 
same  direction,   on  the  same  day,   under 
similar  conditions.    One  train,  let  us  sup- 
pose,  runs   120  miles  in  3  hours,   with  a 
load  of,  say,  360  tons.    That  makes  43,200 
ton-miles   for  the  trip.     The  other  train 
starts  20  minutes  late,  but  "goes  in"   on 
time.      She   therefore   runs   the   120   miles 
in   2   hours   and   40  minutes,    and   makes 
exactly  the   same  total   ton-miles   for   the 
trip.     Now,  the   second   train  encounters 
an  increased  and  self-created  wind  resist- 
ance and  the  engine  burns  more  coal.   The 
slower   engine   driver   appears   to   be   the 
more  economical  of  the  two,  for  he  made 
ton-miles  equal  to  the  other  on  less  coal. 
If  both  men  keep  this  up,  then  at  the  end 
of  the  month  the  result  is  apparent.     The 
coal  consumption  of  one  engine  divided  by 
the  ton-miles  made  brings  the  quotient  out 
smaller  than  that  of  the  man  who  made  up 
time   all   through   month  with   equal   ton- 
mileage.     No.   I  burns  less  coal  per  ton- 
mile  than  his  rival,  but  No.  i  engine  has 
done  less   work.     No.   2   has   done   more 
work,  it  is  true;  but  it  does  not  show,  be- 
cause   his    ton-miles    equal    those    of    the 
slower  train.     No.  2  is  therefore  higher  in 
coal  per  ton-mile  than  his  slower  friend, 
but  he  has  nothing  to  show  why. 

Some  form  of  equation  existing  between 
work  done  and  coal  consumed  seems  here 
to  be  desired.  If  the  ton-mile  per  hour  be 
used,  the  case  becomes  simpler,  and  the 
statement  fairer  to  each  man. 

No.  I,  we  saw,  pulled  360  tons  over  120 
miles  in  3  hours.  He  therefore  makes 
14,400  ton-miles  per  hour  and  burns  .r  tons 
of  coal.  No.  2  pulls  also  360  tons  over 
the  same  mileage,  but  does  it  in  2  hours 
and  40  minutes.  He  makes  16,200  ton- 
miles  per  hour  and  burns  x  +  y  tons  of 
coal.  At  the  end  of  the  month,  when  the 
larger  number  of  ton-miles  per  hour  made 
by  No.  2  is  divided  into  his  increased  coal- 
pile  figures,  he  may  stand  equal,  or  per- 
haps superior,  to  his  fellow,  and  rightly, 
for  his  engine  has  done  more  work,  and 
his  cost  per  mile  is  certainly  nearer  the 
truth   than   before.      No.   2,    having   done 


more  work,  may  say  with  Shakespere,  in 
Richard  III,  "Be  assured  we  come  to  use 
our  hands,  and  not  our  tongues."  He  de- 
serve.-, credit  for  work  accomplished  fairly, 
and  the  ton-mile  per  hour  will  give  it  to 
him. 

George  S.  Hodgins. 


Pilot  With  Drop  Draw-Head. 

In  reference  to  cut  of  pilot  with  drop 
M.  C.  B.  head,  as  designed  by  me  and 
illustrated  in  the  January  number  of  the 
Locomotive  Engineering,  there  is  no  pat- 
ent, but  it  is  free  to  all.  Having  this 
question  put  frequently,  I  take  this  means 
of  informing  your  readers. 

C.  F.  Thomas. 

Alexandria.    J 'a.        Master  Mechanic. 


Draft  Appliances— Third  Paper. 

FRONT    ENDS. 

We  now  come  to  that  much-abused  and 
oft-altered  part  of  the  engine,  viz.,  the 
front  end  or  smokeoox.  Here  is  where 
the  draft  is  created  and  the  changes  made 
that  cause  her  to  "steam  like  a  house 
afire,"  or  "not  make  steam  enough  to  ring 
the  bell." 

In  adjusting  the  draft  appliances  in  the 
front  end,  three  factors  are  to  be  taken 
into  consideration,  viz.,  the  exhaust  nozzle, 
the  diaphiagm  plate  (in  extension  fronts, 
the  draft  pipe  in  short  front  end)  and  the 
stack. 

In  order  to  obtain  the  best  results,  the 
draft  appliances  must  be  so  arranged  as 
to  create  an  equal  draft  at  every  part  of 
the  firebox.  This  makes  it  easier  for  the 
fireman  to  keep  his  fire  level,  and  also 
prevents  the  sudden  formation  of  holes. 

No  hard-and-fast  rule  can  be  given  for 
the  adjustment  of  the  diaphragm,  its  posi- 
tion being  governed  by  the  diameter  of 
the  front  end,  number  of  flues,  length  of 
extension  and  distance  of  exhaust  nozzle 
from  flue-sheet.  One  of  the  best  forms 
of  extension  fronts  that  has  ever  come  to 
the  writer's  knowledge  is  the  one  shown 
on  page  291,  September,  1894.  number  of 
Locomotive  Engineering,  gotten  up  by 
Mr.  W.  H.  Thomas,  superintendent  of 
motive  power.  Southern  Railway.  With  this 
form  of  front  end  it  is  a  comparatively 
easy  matter  to  adjust  the  draft  so  as  to 
burn  an  even  fire  all  over  the  firebox. 

The  adjustment  of  the  draft  or  petti- 
coat pipe  in  the  short  front  end,  and  in 
connection  with  a  diamond  stack,  is  an 
entirely  different  proposition,   however. 

In  setting  this  pipe  we  must  bear  in 
mind  the  fact  that  it  is  the  opening  be- 
tween the  bottom  of  the  pipe  and  the 
smoke  arch  that  regulates  the  draft  at 
the  front  end  of  the  firebox,  or  next  to  the 
flues,  while  the  top  of  the  pipe  regulates 
the  fire  at  the  back  end. 

To  set  the  pipe,  begin  at  the  bottom.  If 
your  engine  has  a  high  nozzle— that  is,  if 
the  top  of  the  nozzle  is  6  inches,  or  more, 
above  the  bottom  of  the  smoke  arch — set 
the  bottom  of  the  pipe   about   flush  with 
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top  of  nozzle ;  if  you  have  a  low  nozzle,  4 
inches  or  less,  set  the  pipe  about  an  inch 
or  more  above  the  nozzle.  If  upon  mak- 
ing a  trip,  you  now  find  that  your  draft  is 
too  severe  ahead,  raise  the  pipe;  if  not 
strong  enough,  lower  it,  moving  it  a  little 
at  a  time  until  you  find  the  draft  is  right. 

For  the  top  of  the  pipe,  it  is  best  to 
have  a  loose  sleeve  that  can  be  moved 
either  way  and  fastened  at  any  desired 
point. 

To  find  the  i>roper  place  to  set  top  of 
pipe,  cut  a  notch  or  "V"  out  of  top  of 
sleeve,  fasten  the  skeve  at  any  point,  say, 
7  or  8  inches  from  top  of  arch ;  make  a 
trip,  then  open  the  front  end,  and  you 
will  see  the  mark  of  the  "V"  so^ne  place 
on  the  soot  in  the  barrel  of  the  stack.  This 
shows  you  where  the  exhaust  as  it  spreads 
begins  to  fill  the  stack. 

To  obtain  the  best  results  it  is  desirous 
to  have  the  exhaust  fill  the  stack  from  a 
point  about  2  inches  from  the  base.  In 
order  to  set  the  top  of  the  pipe  to  do  this, 
measure  from  the  "V"  mark  inside  the 
stack  to  the  arcli,  and  from  the  arch  to 
the  top  of  the  pipe.  Turn  the  sleeve  over 
so  that  the  straight  side  will  be  on  top ;  set 
it  according  to  your  measurements,  and 
fasten. 

E.xaniplc — Measuring,  you  find  the  "V" 
mark  inside  the  stack  within  6  inches  of 
the  base.  This  shows  you  that  you  must 
lower  your  sleeve  4  inches  in  order  to 
bring  exhaust  to  within  2  inches  of  the 
base  of  the  stack.  Measuring  from  arch 
to  top  of  sleeve,  you  find  that  sleeve  is  5 
inches  from  arch,  so  you  turn  it  over  and 
lower  it  4  inches,  bringing  it  9  inches  from 
the  arch ;  fasten  it  there,  and  you  will  find 
your  pipe  is  set  correctly. 

I  dwell  on  the  setting  of  a  draft  pipe,  be- 
cause I  believe  eventually  nearly  all  front 
ends,  extension  or  others,  will  contain 
some  form  of  a  draft  pipe,  either  as  an  ex- 
tension from  the  bottom  of  the  stack  into 
smoke  arch  or  in  the  form  of  a  movable 
pipe  over  the  nozzle. 

The  steaming  of  an  engine  often  depends 
entirely  on  the  proper  adjustment  of  the 
draft  pipe. 

By  the  way,  did  you  ever  notice  the 
analogy  between  the  draft  pipe  and  the 
tube  in  an  injector?  Notice  the  similarity 
in  design ;  also  that  the  proper  working  of 
the  injector  depends  very  much  on  the 
position  of  this  tube,  etc.  Keeping  the 
workings  and  form  of  the  injector  in 
mind,  we  can  easily  trace  the  analogy  be- 
tween it  and  the  front  end,  the  exhaust 
nozzle,  the  draft  pipe,  and  the  stack. 

In  the  injector,  the  vacuum  created  by 
the  rush  of  steam,  the  water  rising  to  fill 
it,  the  combination  of  the  steam  and  water, 
and  the  velocity  imparted  to  it,  sufficient 
to  force  it  into  the  boiler  against  pressure 
are  all  duplicated  in  the  front  end. 

The  exhaust  from  the  nozzle,  the  gases 
from  the  firebox  rushing  to  fill  the  created 
vacuum,  the  combination  of  the  two,  and 
the  velocity  imparted   to  the  combination 


are   sufficient    tn    force    it   against   atmos- 
pheric pressure. 

Summing  up,  we  come  to  the  following 
conclusions.  To  obtain  the  best  results 
from  a  given  quantity  of  coal :  First,  have 
the  greatest  possible  air  openings  in  the 
ash-pan,  but  cover  the  openings  with  net- 
ting to  break  the  violence  of  the  air  cur- 
rents. Second,  fashion  your  grates  to  suit 
the  coal,  and  if  a  certain  quality  of  coal 
has  once  been  adopted,  be  it  good,  bad  or 
indifferent,  stick  to  it ;  there  is  nothing 
gained  by  frequent  changes.  Third,  have 
the  center  of  your  nozzle  in  line  with  the 
center  of  the  stack ;  make  the  nozzle  as 
large  as  it  will  run  and  have  action  on  the 
fire.  Bore  it  bell-mouthed  so  the  exhaust 
will  spread  and  fill  the  stack  at  the  proper 
point.  Fourth,  have  your  stack  perfectly 
smooth  inside  and  free  from  projections, 
and  in  diameter  not  more  than  nine-tenths 
the  bore  of  the  cylinders.  And  if  using  a 
diamond  stack,  don't  fill  the  top  of  it  with 
cast  iron  (cone)  and  expect  the  smoke  to 
creep  around  the  corners  till  it  finds  its 
way  out. 

F.    P.    ROESCH. 


A  Useful  Roundhouse  Tool. 

I  send  you  herewith  a  sketch  of  a  bar 
for  putting  up  or  taking  down  the  side 
rods  of  a  locomotive.  We  have  been  using 
it  about  four  years,  and  from  the  first  use 
we  could  not  get  along  without  it, 
especially  on  engines  with  over  two  wheels 
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coupled.  The  crank  end  will  go  on  a 
spoke  and  hold  the  rod  without  crowding 
to  adjust  the  liners  and  put  on  the  strap, 
or  it  will  hang  over  the  main  rod  and  hold 
the  rod  behind  it  just  right.  The  chisel 
is  handy  to  pry  off  straps;  the  sharp  end 
for  prying  on  straps  through  the  bolt 
holes.  Knowing  it  would  be  a  "blank" 
give-away  to  get  it  patented,  I  will  give 
it  away  w-ithout  going  to  that  expense. 
It  is  made  of  ",s-inch  round  steel. 

J.    F.    KiNGSLEY. 


Pounding  on  Left  Side  of  Engine. 

It  is  oftener  asked  than  properly  an- 
swered. "Why  does  an  engine  pound  more 
on  the  left  than  on  the  right  side?"  The 
answer  from  those  who  are  supposed  10 
know  usually  is.  "The  engineer  does  not 
give  as  much  attention  and  care  to  the  left 
side  as  he  does  to  the  right  side."  If  the 
seeker  for  information  is  not  satisfied  with 
the  answer,  he  is  at  least  shut  oflf  from 
further  inquiry  from  that  source,  and 
though  he  may  really  have  no  faith  in  the 
soundness  of  the  theory  advanced,  he  will 
likely  appreciate  its  effectiveness  in  shut- 


ting o(T  i\\"  inquisitor,  and  probably  adopt 
it  in  self-defence;  for  it  must  be  admitted 
that  there  arc  many  lessons  learned  with 
that  end  only  in  view.  There  is  nothing 
connected  with  the  working  of  the  locomo- 
tive that  concerns  the  engineer  so  much, 
and  about  which  he  knows  so  little,  as  this 
very  problem,  "Why  does  she  always 
pound  most  on  the  left  side?"  The  wedges 
that  have  been  cut,  and  the  numberless  hot 
pins  that  have  been  caused  by  efforts  of 
the  engineers  to  make  the  left  side  work 
as  smoothly  as  the  right  side,  a  great  many 
of  which  have  come  under  the  writer'* 
observation,  have  told  plainer  than  words 
that  there  is  a  need  of  information  on  this 
peculiar  feature  of  the  action  of  the  loco- 
motive, a  knowledge  of  which  will  not 
only  prolong  the  life  of  the  parts  of  the 
machine,  but  that  of  the  engineer  as  well ; 
forthere  is  nothing  so  conducive  to  prema- 
ture decay  as  worry,  and  nothing  so  pro- 
ductive of  worry  as  groping  in  the  dark; 
for  the  only  result  produced  in  that  way 
is  increased  worrimcnt.  It  is  a  wise  man 
who  knows  enough  to  let  "well  enough" 
alone,  but  he  desers-es  most  credit  for 
knowing  when  things  are  well  enough  to 
be  let  alone. 

The  reader  no  doubt  knows  that  the 
pound  on  the  left  side  referred  to  takes 
place  just  after  the  engine  has  passed  the 
forward  center  on  that  side  going  ahead 
(assuming,  of  course,  that  the  right  side 
is  the  leading  engine)  ;  that  is,  that  the 
pins  on  the  right  side  are  one  quarter  in 
advance  of  the  pins  on  the  left  side. 

By  following  the  movement  of  the  pins, 
and  noting  the  action  of  the  steam  and  its 
efltect  on  the  main  driving  boxes  during  a 
revolution,  perhaps  we  can  all  see  the  re- 
sult sought.  Beginning  with  the  engine 
at  the  top  quarter  on  the  right  side,  and 
going  ahead,  she  takes  steam  in  the  back 
end  of  right  cylinder.  The  effect  on  the 
right  main  driving  box  is,  to  pull  it  against 
the  dead-wedge  or  shoe.  After  passing 
the  quarter  a  little  she  is  in  position  to 
exert  power  on  the  left  side,  has  just 
passed  the  center  on  that  side,  and  is  tak- 
ing steam  in  the  back  end  of  the  cylinder, 
the  effect  of  which  is  to  pull  the  left  main 
driving  box  forward  against  the  shoe. 

The  next  action  is,  the  exhaust  takes 
place  on  the  right  side,  releasing  the  pres- 
sure from  back  end  of  that  cylinder  while 
the  pressure  is  still  retained  in  the  back 
end  of  left  cylinder,  the  effect  of  which  is 
to  cause  the  right  main  driving  box  to  be 
pulled  back  against  the  wedge,  the  left 
main  box  serving  as  the  fulcrum  against 
which  a  forward  pull  on  the  left  side 
causes  an  opposite  movement  on  the  right 
side.  The  next  action  is  the  taking  of 
steam  in  forward  end  of  cylinder  on  right 
side,  and  the  engine  leaves  that  center 
without  any  pound  in  right  box,  even 
though  there  be  some  lost  motion  inside  or 
outside  the  box.  caused  by  loose  brass  or 
slack  wedge,  because  when  she  reaches 
the  point  where  the  pound  takes  place  in 
the  corresponding  position  on  the  left  side 
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there  is  no  pound  produced  for  the  reason 
that  the  box  is  already  solidly  against  the 
wedge.  We  now  have  engine  approaching 
lower  quarter  with  steam  in  forward  end 
of  cylinder  on  right  side,  and  as  the  ex- 
haust has  taken  place  on  the  left  side,  the 
cflFect  of  the  backward  pressure  on  the  end 
of  main  axle  on  right  side  is  to  force  end 
of  same  axle  on  left  side  forward,  holding 
left  main  box  against  shoe  on  left  side. 
Now  here  is  a  point  to  be  noted.  When 
engine  took  steam  on  the  forward  center 
on  right  side  the  driving  box  was  back 
against  the  wedge,  because  of  the  effect  of 
the  forward  pull  of  the  axle  on  the  left 
side.  When  we  now  take  steam  in  the 
forward  end  of  left  cylinder  we  find  the 
left  driving  bo.x  forward  against  the 
"shoe"  because  of  the  backward  push 
against   the  axle   on   the   right   side,    and 


sharp  familiar  knock  produced  in  the  other 
position,  because  the  wheel  rolls  instead  of 
slides  and  the  lost  motion  is  taken  up  with 
comparatively  little  jar  on  account  of 
being  taken  up  more  gradually. 

If  after  reading  the  foregoing  explana- 
tion the  reader  is  still  skeptical,  his  atten- 
tion is  called  to  the  fact  that  an  engine 
that  pounds  on  the  left  side  going  ahead, 
and  is  smooth  on  the  right  side,  will  pound 
on  the  right  side  and  be  smooth  on  the  left 
side  backing  up.  By  reversing  the  motion 
of  the  engine  all  conditions  are  reversed. 
When  backing  up,  the  left  engine  is  the 
leading  one,  and  the  effect  on  the  driving 
boxes  is  just  the  opposite  to  that  in  the 
former  case,  when  the  engine  was  moved 
ahead.  A  clear  knowledge  of  the  theory 
herein  advanced  is  a  decided  benefit  to  the 
engineer,   as   it   will   enable  him   to   make 


Truck  Bolster — Northern  Pacific 
Railway. 

A  truck  bolster  in  which  some  original- 
ity in  design  is  apparent,  is  shown  in  our 
engraving  of  a  bolster  designed  for  cars 
of  60,000  to  70,000  pounds  capacity  on  the 
Northern  Pacific.  One  of  the  principal 
features^and  shall  we  not  say  the  most 
valuable  to  those  interested  in  correct  de- 
velopment of  rolling  stock? — is  the  total 
and  absolute  obliteration  of  the  old  and 
familiar  details  in  wood. 

The  compression  member  is  a  steel 
channel  40  pounds  per  foot,  and  the  ten- 
sion members  are  four  ij^-inch  truss  rods 
having  ij^-inch  ends,  with  a  distance  of 
10^  inches  at  the  center  between  the  two 
parts  sustaining  the  load.  From  the  ar- 
rangement of  the  ends  it  will  be  noted  that 
it  has  the  Barber  roller  bearings.     Mal- 
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when  the  engine  on  left  side  now  passes 
the  center  and  reaches  the  point  where  the 
pound  takes  place,  the  left  box  is  forced 
back  against  the  wedge  with  a  pound  in 
proportion  to  amount  of  lost  motion  in  the 
box,  which  latter  may  be  due  to  loose 
brass,  slack  wedge,  or  improperly  lined 
shoe  or  wedge,  which  are  the  principal 
•causes  that  contribute  to  the  effect  referred 
to.  We  find  by  moving  the  engine  still 
further  to  the  point  from  which  we  started 
(upper  quarter  on  right  side)  that  when 
the  engine  on  right  side  takes  steam  in  the 
back  of  cylinder  the  main  box  on  that  side 
is  forward  against  the  shoe,  and  no  pound 
is  produced  after  leaving  the  center.  Also, 
that  when  the  left  side  passes  the  tenter 
the  left  box  is  back  against  the  wedge. 
Here  the  question  naturally  suggests  itself 
to  the  reader,  Why  don't  she  pound  after 
passing  the  back  center  as  well  as  after 
passing  the  forward  center?  The  reason 
is  this :  When  forcing  the  box  back 
against  the  wedge  from  the  forward  center 
the  box  is  moved  backward,  while  the 
engine  is  moving  forward,  consequently 
the  left  driving  wheel  must  slide  to  let  the 
box  back  ?gainst  the  wedge.  When  engine 
leaves  the  back  center  the  force  is  exerted 
in  the  direction  the  engine  is  moving  and 
the  lost  motion  is  taken  up  without  the 


.due  allowance  for  the  pound  on  the  left 
side,  thereby  relieving  him  of  the  labor 
and  annoyance  attending  the  futile  efforts 
to  make  the  left  side  of  the  engine  work 
as  smoothly  as  the  right  side  on  a  "right- 
lead  engine."  T.  P.  Whelan. 
Bellevue,  O. 


Notice  to  Correspondents. 

We  are  constantly  receiving  letters  for 
this  department  that  do  not  have  the 
names  or  addresses  of  the  writers.  For  the 
last  four  years  we  have  strictly  adhered 
to  the  rule  that  no  letters  would  be  pub- 
lished in  this  journal  that  do  not  give  the 
names  and  addresses  of  the  writers.  We 
were  forced  to  adopt  this  rule  because 
certain  letter-writers  had  used  our  pages 
to  make  personal  attacks  on  others,  or  to 
use  us  in  processes  of  ax-grinding  where- 
in we  and  our  readers  were  not  interested. 
The  rule  works  very  well,  and  we  intend 
to  adhere  to  it. 

Letters  also  come  frequently  to  the 
Questions  Answered  department  without 
the  names  or  addresses  of  the  writers  be- 
ing given.  We  do  not  publish  these,  but 
letters  sent  in  without  them  go  direct  to 
the,  waste-basket. 


leable  iron  is  used  in  the  end  bearing  cast- 
ings, side  bearings,  truss  rod  center  bear- 
ing and  center  plates — in  fact,  for  every 
cast  shape.  The  center  plates  have  an  un- 
usually large  bearing  surface,  11^  inches, 
which  must  bring  the  load  per  unit  of 
area  down  below  the  danger  point,  and 
this  is  a  phase  of  center-plate  literature 
that  will  not  bear  investigation  in  all 
cases;  but  there  is  a  strong  tendency  in 
the  direction  of  more  generous  bearing 
surfaces,  as  shown  here,  although  this  is 
the  first  of  the  kind  coming  to  our  notice 
as  an  actual  move  for  a  better  distribution 
of  load  on  the  center  plates.  We  are  in- 
debted to  Mechanical  Engineer  Thomp- 
son for  the  print  from  which  the  engraving 
is  made. 


The  Schenectady  Locomotive  Works  are 
just  completing  the  last  of  a  lot  of  thirty- 
five  electric  locomotives  for  the  London 
Underground  Railway.  That  is,  they  have 
built  the  trucks,  cabs  and  all  the  me- 
chanical parts,  the  electrical  equipment 
being  supplied  by  the  General  Electric 
Company  at  the  Schenectady  works. 
These  are  business-like  looking  affairs, 
having  a  200  horse-power  motor  direct  on 
each  axle,  without  gearing,  making  an 
800  horse-power  motor. 
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Moguls  for  Southern  Pacific  Railway. 

The  locomotive  shown  in  our  illustra- 
tion is  one  of  a  lot  of  twenty-six  heing 
built  by  the  Cooke  Locomotive  &  Machine 
Company  for  the  Southern  Pacific.  They 
also  have  five  under  way,  of  exactly  the 
same  design,  for  the  Mexican  Interna- 
tional Railway,  being  from  designs  fur- 
nished by  the  Southern  Pacific  Railway. 

The  main  dimensions  are  given  in  the 
diagram  on  page  216,  but  in  addition  we 
note  that  the  extended  wagon-top  boiler 
has  radial  stays,  that  the  firebox  is  40J4  by 
loSj/^  inches,  and  that  they  have  steel  ten- 
der franc's  of  channel  section,  :o  inches 
deep. 

They  are  fitted  with  American,, balance 
valves,  with  Allen  ports,  Westinghouse- 
American  brakes,   Sweeney  brake  attach- 


unconifortablc  as  the  existing  line  of  prog- 
ress goes  on.  The  following  paragraph 
from  a  sketch  by  the  master  word-painter, 
Rudyard  Kipling,  gives  a  striking  glimpse 
of  the  horrors  of  the  lower  regions  of  a 
modern  torpedo  boat : 

"Descend  by  tlie  slippery  steel  ladders 
into  the  bluish  copper-smelling  haze  of 
hurrying  mechanism,  all  crowded  under 
tiic  protective  deck;  crawl  along  the  greasy 
foot-plates,  and  stand  your  back  against 
the  lengthwise  bulkhead  that  separates  the 
desperately  whirling  engines.  Wait  under 
the  low-browed  supporting  columns  till 
the  roar  and  the  quiver  has  soaked  into 
every  nerve  of  you ;  till  your  knees  loosen 
and  your  heart  begins  to  pump.  Feel  the 
floors  lift  below  you  to  the  jar  and  batter 
of  the  defrauded  propeller  as  it  draws  out 


how  small  a  nozzle  you  need  for  the  poor- 
est coal  they  ever  ^hovc  on  to  you.  Use 
that  for  the  minimum,  and  have  your  ex- 
pander go  as  much  above  this  as  wanted. 
Big  enough,  in  fact,  to  stop  the  infernal 
din  an  engine  raises  in  a  station  or  train 
shed. 

"Then  close  her  down  after  you  get 
out  into  the  open  and  go  ahead.  I  don't 
go  much  on  movable  dinguses  in  the  front 
end,  but  I  believe  this  would  help  at  times 
and  save  lots  of  swearing  on  the  part  of 
the  passengers." 


An  Oil  Finish. 

Mr.  Wilson  Eddy  had  a  peculiar  finish 
on  some  parts  of  his  engines.  The  "scape" 
pipes,  as  the  boys  called  them,  were  of  cast 
iron  and  turned  smooth.     They  were  not 
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nient,  California  couplers.  Leach  double 
Sanders,  Dressel  headlights,  Nathan  injec- 
tors and  two  3-inch  consolidated  safety 
valves. 


What  Naval  Engineers  and  Firemen 
Endure. 

Those  who  have  taken  an  interest  in  the 
long  and  stubborn  fight  for  justice  made 
by  the  engineers  of  the  United  States 
navy  are  pleased  to  know  that  the  passing 
of  the  Naval  Personnel  bill  gives  the  men 
who  endure  the  heat  and  burden  of  stifling 
engine  rooms  and  roasting  stokeholds 
the  same  standing  as  officers  of  the 
line.  Under  modern  conditions  of  naval 
service  the  safety  of  the  ship  de- 
pends more  upon  the  skill,  care  and  vigil- 
ance of  the  engineers  than  upon  any  other 
class.  The  increasing  high  pressures  of 
steam,  the  multiplying  of  mechanism  of 
all  kinds  and  the  tendency  towards  the 
highest  possible  speed  render  the  life  of 
the  men  who  care  for  and  operate  the  ma- 
chinery under  the  decks  more  arduous  and 


of  its  element.  Try  now  to  read  the  dizzy- 
ing gage-needles  or  find  a  meaning  in  the 
rumbled  signals  from  the  bridge.  Creep 
into  the  stokehold — a  boiler  blistering 
either  ear  as  you  stoop — and  taste  what 
tinned  air  is  like  for  a  while.  Face  the  in- 
tolerable white  glare  of  the  opened  fur- 
nace doors ;  get  into  a  bunker  and  see 
how  they  pass  coal  along  and  up  and 
down ;  stand  for  five  minutes  with  slice 
and  'devil'  to  such  labor  as  the  stoker  en- 
dures for  four  hours." 


Variable  Nozzles. 


"Speakin'  of  variable  nozzles."  said  an 
old-timer-  the  other  day,  "we  had  some 
that  would  do  fine  if  the  engineers  only 
used  'em  often  enough  to  keep  them  from 
gummin'  fast." 

"Was  that  all  ?"  said  a  man  who  was 
just  kickin'  for  more  oil.  "Well,  by  gosh  I 
that  wouldn't  bother  'em  any  now.  Don't 
get  oil  enough  to  grease  the  valve  seats, 
let  alone  the  nozzles." 

"My  idea."  said  a  third,  "is  to  find  out 


allowed  to  be  polished,  however,  but  were 
just  wiped  over  with  oily  waste,  and  soon 
assumed  a  brown  appearance  from  the 
gum  baked  on.  They  were  thus  smooth, 
rust  proof  and  h.d  a  good  appearance  with 
a  minimum  of  wiping  and  no  cleaning. 


The  practice  of  passing  the  steam  from 
the  air  pump  into  the  tender  is  being 
adopted  by  many  railroads  with  very  de- 
cided benefit  to  the  fuel  record.  There 
are  still  many  railroads,  however,  which 
run  the  air-brake  exhaust  up  the  stack. 
Some  of  the  companies  that  still  follow 
this  practice  are  after  their  enginemen  all 
the  time  to  interest  themselves  more  in 
the  practices  ^i  firing  and  running  that 
will  make  steam  with  the  least  possible 
expenditure  of  coal.  Knowing  this,  it  is 
curious  for  an  onlooker  to  stand  at  a  sta- 
tion and  listen  to  the  air  exhaust  pumping 
the  fuel  gases  through  the  smoke  stack, 
while  the  safety  valves  are  screaming 
"waste,  waste,  such  senseless  waste  of 
good  coal." 
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To  Prevent   Leakage  of  Tubes  and 
Firebox  Sheets. 

We  often  wonder  if  the  time  will  ever 
come  when  the  mechanical  men  of  rail- 
roads will  meet  together  in  large  numbers 
without  inquiries  being  made  of  how  to 
prevent  the  delay,  expense  and  annoyance 
arising  from  leaky  tubes  in  locomotive 
fireboxes.  We  meet  with  the  question 
everywhere  except  in  New  England  and  a 
few  other  districts  where  the  feed  water 
is  so  soft  that  no  incrustation  is  formed 
on  the  evaporating  surfaces.  On  some 
roads  the  trouble  is  much  greater  than  it 
is  on  other  roads  with  similar  conditions 
of  feed  water.  The  difference  in  favor  of 
the  less  inflicted  road  we  attribute  to  in- 
creased care  in  preventing  mud  and  in- 
crusting  matter  from  doing  their  worst 
on  the  tubes  and  tube  sheet.  The  fact  that 
railroads  using  soft  water  have  little  or 
no  grief  from  leaky  tubes  ought  to  convey 
a  lesson  to  those  wrestling  with  bad  water 
as  to  the  proper  practice  to  adopt  for  re- 
ducing the  evil  action  of  impure  water. 
That  lesson  is  to  keep  the  boiler  as  clean 
as  circumstances  will  permit. 

The  idea  has  obtained  some  popularity 
of  late  that  the  best  way  to  prevent  leaky 
tubes  is  to  keep  the  boilers  at  work  as 
long  as  possible  without  washing  out. 
That  plan  may  succeed  in  some  districts ; 
but  in  most  regions  where  lime  and  mag- 
nesia salts  are  present  in  the  feed  water 
the  safest  plan  is  to  use  the  uttermost  en- 


deavor to  force  out  of  the  boiler  the  mud 
and  scale  formed  by  these  enemies  of 
heating  surfaces. 

When  a  man  responsible  for  the  main- 
tenance and  care  of  locomotives  asks  us 
what  is  the  best  way  to  prevent  leaky  lubes 
and  firebox  sheets  we  answer,  Keep  the 
boiler  as  clean  as  possible.  When  the 
question  is  repeated  asking  for  the  next 
Iirecaution  or  remedy,  we  are  inclined  to 
give  the  same  answer  two  or  three  times 
repeated. 

When  the  subject  is  pursued  further  we 
are  inclined  to  reconmiend  investigation 
into  the  methods  of  boiler  feeding  on  the 
road  and  the  practice  of  firing.  Both  these 
exert  great  influence  for  good  or  bad  on 
the  prevention  of  leaky  tubes  a;nd  fire- 
boxes. 

When  a  locomotive  begins  to  be  run 
down  and  gives  trouble  from  leaky  heat- 
ing surfaces  it  soon  obtains  an  evil  reputa- 
tion, and  the  men  assigned  to  run  it  sel- 
dom try  to  strengthen  or  protect  its  weak- 
nesses. Every  man's  hand  is  against  what 
becomes  known  as  a  scrap  heap,  and  all 
they  care  for  is  tq  get  it  to  the  terminus 
with  as  little  annoyance  as  possible. 

There  are,  however,  some  men  so  con- 
stituted that,  when  they  encounter  a  case 
of  this  kind,  they  are  put  upon  their  metal 
and  proceed  to  fight  it.  A  fairly  good 
illustration  of  such  a  case  once  came  un- 
der the  writer's  notice.  An  engine  badly 
run  down  was  so  notorious  for  leaky 
tubes  and  firebox  sheets  that  it  had  been 
repeatedly  towed  in,  through  the  leakage 
quenching  the  fire,  and  many  of  the  extra 
men  preferred  to  feign  sickness  to  taking 
out  that  engine.  The  road  was  very  short 
01  power,  and  the  master  mechanic  de- 
cided to  assign  the  engine  to  a  man  who 
had  a  regular  run  on  a  division  where  it 
was  not  of  much  importance  if  half  or 
even  the  whole  train  was  side-tracked 
when  the  engine  happened  to  be  misbehav- 
ing itself.  This  engineer,  who  was  of  ob- 
serving habits,  soon  discovered  that  heavy 
feeding  of  water  or  heavy  feeding  of  co.il 
caused  the  tubes  to  leak.  That  gave  him 
an  inspiration,  and  he  said  to  the  fireman, 
"T  want  you  to  fire  with  two  or  three 
shovelfuls  at  a  time,  and  keep  the  firebox 
door  shut  as  much  as  possible."  The  en- 
gineer on  his  part  adopted  the  practice  of 
feeding  the  water  only  when  the  engine 
was  working  steam,  shutting  the  injector 
off  on  descending  grades  and  while  stand- 
ing at  stations.  This  is  not  good  practice 
for  everyday  work,  but  he  was  dealing 
with  a  special  case.  Under  this  treatment 
the  engine  improved  so  much  that  the  at- 
tentions of  the  boiler  butcher  were  dis- 
pensed with,  and  for  three  months  it  took 
its  place  in  pulling  full  trains  without  a 
single  failure. 

A  tender  firebox,  or  tubes  such  as  were 
the  weak  points  of  the  engine  referred  to, 
naturally  intensifies  the  care  of  a  vigilant 
engineer  to  find  out  other  causes  that  in- 
duce leakage  than  those  common  to  oper- 
ating in  hauling  trains.     In  the  first  weeks 


of  the  experiment  with  that  engine,  it  was 
found  that  the  engine  went  to  the  ash  pit 
so  free  from  leakage  that  the  attentions  of 
the  boiler  maker  were  not  invited,  and 
that  the  same  engine  came  out  in  the 
morning  leaking  like  a  lawn  sprinkler. 
This  led  the  engineer  to  investigate  the 
operation  of  dumping  the  fire.  He  found 
that  the  man  charged  with  this  duty  was 
in  the  habit  of  opening  the  dump  grate, 
starting  the  blower  at  its  greatest  force, 
and  the  blower  was  not  always  shut  off 
when  every  cinder  and  clinker  were  de- 
posited in  the  ash  pit.  The  dampers  were 
never  closed. 

The  man  who  had  made  up  his  mind  to 
cure  this  engine  of  leakage  knew  that 
harsh  measures  would  do  no  good,  so  he 
slipped  a  greenback  into  the  hands  of 
Frank,  the  fire-dumper,  and  asked  for  his 
aid.  The  help  asked  for  was  to  use  the 
blower  as  lightly  as  possible  while  dump- 
ing the  fire  and  to  close  both  dampers  as 
soon  as  the  fire  was  drawn.  Tliat  stopped 
the  damage  done  after  the  engine  went 
into  the  hostlers'  hands. 

Those  interested  in  preventing  leakage 
of  tubes  and  fireboxes  may  find  some  use- 
ful hints  from  this  true  storv. 


Testing  Steam  Gages. 

When  a  gage  is  suspected  of  registerini? 
incorrectly,  it  is  so  reported,  taken  off  the 
engine  to  the  test  gage  and  compared  with 
one  known  to  be  correct.  If  it  is  then 
found  that  it  registers  exactly  with  the 
test  gage,  it  is  replaced  on  that  engine  or 
used  for  another  one. 

Now,  it  is  possible  that  the  gage  may 
show  the  pressure  on  the  engine  incor- 
rectly and  be  exactly  right  when  tested 
off  the  engine.  Several  things  can  cause 
this.  It  is  possible  to  spring  the  gag" 
when  attaching  it  to  the  bracket,  although 
all  first-class  modern  gages  are  made  to 
do  away  with  this  error.  It  is  also  pos- 
sible to  spring  it  when  attaching  the  gage 
pipe,  especially  if  substantial  iron  pipe  is 
used  instead  of  flexible  copper  pipe. 

Heat  has  a  very  decided  effect  on  gages 
if  the  Bourdon  tube  has  ever  been  re- 
paired by  soldering  the  edge  of  the  tube, 
for  this  part  will  not  expand  at  the  same 
ratio  as  the  brass  tube. 

The  steam  pipe  or  siphon  which  con- 
nects the  gage  with  the  boiler  is  made  like 
a  letter  "S"  to  keep  the  hot  steam  out  an.i 
admit  condensed  water  only.  If  the  joint 
at  the  bottom  of  gage  leaks  so  live  steam 
comes  out  there,  it  is  certain  that  live 
steam  is  up  in  the  tube,  expanding  it  with 
heat,  so  that  it  registers  incorrectly.  Look 
out  for  this  defect. 

On  a  good  make  of  gages  each  dial  is 
graduated  and  marked  for  the  particular 
set  of  works  it  is  on,  and  should  not  be 
exchanged  to  another  gage.  It  is  rarely 
that  two  dials  are  graduated  alike.  Re- 
pair men  should  remember  this  fact. 

A  good  way  to  test  steam  gages  is  to 
have  a  test  gage  connected  to  the  same 
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boiler  by  a  piece  of  copper  pipe  lonu; 
enough,  so  that  the  test  gage  will  he  in  a 
cool  place,  say  on  the  engineer's  seat-box. 
The  most  convenient  place  to  take  steam 
for  this  purpose  is  at  the  joint  where  live 
steam  goes  to  the  top  of  the  sight- feed 
lubricator  for  the  cylinders,  as  the  coup- 
ling there  is  a  standard  size  on  all  loco- 
motives. Uncouple  this  steam  pipe  from 
the  lubricator  and  couple  it  to  the  pipe 
leading  to  the  test  gage,  which  should  be 
filled  with  cold  water  previously.  When 
steam  is  turned  on  the  t;3t  gage  you  can 
then  compare  the  gage  belonging  on  the 
engine  with  it  for  correctness ;  and  he 
sure  of  it,  as  it  shows  the  pressure  in 
actual  service.  * 

To  test  air  gages,  have  a  brass  plug 
made,  one  end  of  which  screws  into  the 
excess  v.alve  opening  in  a  D-8  brake  valve, 
and  the  other  end  to  use  with  the  feed 
valve  in  the  F-6  or  D-s  brake  valve.  A 
hole  is  tapped  clear  through  this  plug,  so 
a  test  gage  can  be  screwed  into  either  end. 
Take  out  the  plug  in  D-8  brake  valve  and 
screw  this  gage  plug  in  there,  with  the 
excess  valve  21  in  working  position.  Then 
by  placing  brake  valve  in  either  full  re- 
lease or  running  position,  you  can  test  the 
main  reservoir  or  train  pipe  pressure,  as 
shown  by  the  duplex  gage.  With  the  F-6 
brake  valve,  main  reservoir  pressure  comes 
against  this  plug  in  either  full  release  or 
running  position.  So  to  test  the  black 
hand  you  will  have  to  lap  the  brake  valve 
and  catch  the  train  pipe  pressure ;  the  feed 
valve  63  to  be  taken  out. 

While  we  are  talking  about  duplex  air 
gages,  why  cannot  the  black  hands  all  be 
painted  red  and  the  red  ones  black,  so  the 
black  hand  will  come  close  to  the  dial,  and 
we  can  tell  nearer  the  exact  pressure  in 
train  pipe  when  looking  at  the  gage  from 
one  side?  As  these  gages  are  now  put 
up,  with  black  hand  Yt.  inch  from  the  dial, 
the  engineer  sees  that  he  has  65  pounds, 
while  the  fireman  on  other  side  thinks  st 
shows  75.  It  is  not  so  much  matter  what 
the  reservoir  pressure  shows ;  and  as  the 
hands  cannot  be  changed  on  account  jf 
one  being  outside  the  other,  let  us  change 
the  colors  and  the  connecting  air  pipes 
to  correspond,  making  the  air  gage  a  sure 
guide  in  reducing  train  pipe  pressures. 


builder  is  limited  to  very  close  margins  of 
weight  on  track,  it  is,  of  course,  necessary 
to  do  this,  but  in  ordinary  cases  we  fail 
10  see  the  advantage. 

Weight  in  a  driving  wheel  adds  to  the 
adhesion  of  the  locomotive  without  in- 
creasing the  weight  on  the  journals,  and 
puts  the  weight  where  it  is  most  effective. 
It  also  lessens  the  effect  of  the  counter- 
weight on  the  track,  as  it  increases  the 
ratio  between  the  weight  of  wheel  and 
weight  of  counterbalance.  This  can  be 
easily  tested  by  taking  a  light  rim  pulley 
and  adding  a  given  weight  at  any  point  on 
the  rim.  Then  take  a  very  heavy  rim 
pulley  of  the  same  diameter  ai.d  put  the 
same  weight  on  the  rim.  The  difference 
in  the  effect  as  producing  a  hammer-blow 
is  apparent. 


Heavy  or  Light  Driving  Wheels  ? 

In  the  commendable  effort  to  lighten  re- 
ciprocating parts  of  locomotive,  most  de- 
signers seem  to  have  gone  a  step  further 
and  lightened  the  driving  wheels  as  well, 
with  the  result  of  producing  a  beautiful 
wneel,  from  an  artistic  point  of  view,  but 
there  seems  to  be  another  side  to  the  ques- 
tion. ■ 

No  one  claims  it  to  be  a  reciprocating 
part,  so  that  weight  here,  if  in  perfect  bal- 
:  nee,  will  not  affect  the  riding  of  the  en- 
gine or  disturb  the  track  with  the  awe- 
inspiring  hammer-blow.  Why,  then,  lighten 
the  driving  wheels  at  all,  and  what  is 
gained  by  so  doing? 

Where,   as   is   occasionally   the   case,   a 


Resenting  Our  Articles  on  Firing. 

There  is  good  "-eason  to  believe  that  our 
advocacy  of  the  method  of  firing  locomo- 
tives which  will  prevent  volumes  of  black 
smoke  from  being  poured  out  of  the 
smokestack,  to  the  discomfort  of  everybody 
who  rides  behind  the  locomotive,  has  not 
been  accepted  by  all  concerned  in  the 
friendly  spirit  in  which  it  was  given.  Our 
subscription  agents,  and  others  in  a  position 
to  judge,  say  that  the  articles  about  good 
firing  have  cost  us  thousands  of  subscrib- 
ers. They  tell  us  that  certain  classes  of 
enginemen  are  so  incensed  at  our  articles 
telling  how  locomotives  can  be  fired  with 
bituminous  coal  without  smoke,  that  their 
only  sense  of  dealing  with  the  case  is  to 
stop  the  paper  or  refuse  to  renew  their 
subscription. 

From  a  business  standpoint  we  are  very . 
sorry  that  enginemen  who  had  ever  been 
intelligent  enough  to  think  that  reading 
and  studying  Locomotive  Engineering 
was  likely  to  aid  them  in  learning  their 
business,  should  come  to  distrust  the  edu- 
cational work  the  paper  is  doing.  Before 
all  things.  Locomotive  Engineering  is  an 
educational  paper.  When  the  editors  find 
out  that  certain  methods  in  handling  the 
air  brake  will  likely  bring  an  engineer  into 
trouble  at  some  remote  time,  they  proceed 
to  instruct  that  engineer  on  the  sound 
principles  of  his  business.  In  all  the  range 
of  responsibil'ties  that  come  to  the  engi- 
neer and  fireman,  Locomotive  Engineer- 
ing discusses  the  particulars  in  the  most 
intelligent  manner  within  its  lights,  and 
advises  all  concerned  to  make  sure  that 
they  are  right,  and  then  go  ahead.  But 
we  have  always  advocated  the  principle 
that  every  man.  whatever  might  be  his 
sphere  of  life,  senator  or  wiper,  ought  to 
do  his  best  in  the  vocation  in  which  cir- 
cumstances have  placed  him.  Regarded 
from  the  highest  human  standpoint,  the 
wiper  may  be  a  man  much  superior  to  the 
senator. 

While  we  are  convinced  that  there  is  a 
temporary  prejudice  in  some  quarters 
against  LocoMOTn^E  Engineering  on  ac- 
count of  the  stand  it  has  taken  in  favor 
of  the  best  methods  of  firing  locomotives. 


we  do  not  think  but  what  there  will  soon 
be  a  decided  reaction  in  favor  of  men  do- 
ing their  best.     We  have  had  a  great  deal 
of  experience  among  mechanics,  and  we 
never   yet   found   what   may   be   called   a 
slouch  or  an  inferior  hand  who  had  the 
respect  of  his  fellow  workmen.     The  man 
who  is  the  master  workman  is  the  individ- 
ual who  is  a  natural  leader  of  the  others. 
A    fireman    of    the    ten-shovel    practice 
may  have  his  way  of  keeping  a  boiler  hot 
under    favorable    circumstances.      In    the 
old  times  it  was  no  more  against  him  that 
he  used  two  more  tons  of  coal  in  a  run  of 
one  hundred  miles  than  another  fireman 
did  who  had  become  skillful  in  his  busi- 
ness.     Both    these    fellows    were    in    the 
same    boat     with     two     machinists     who 
worked  under  different  lights.     One  be- 
lieved that  the  trade  was  benefited  if  he 
took  ten  hours  to  finish   a  job   which   a 
fellow     workman     could   finish     in    seven 
hours.     But  the   advanced  knowledge  of 
what  a  man  can  do  either  in  firing  coal  or 
in   finishing  a   set  of  links  is   not  favor- 
able to  the  inferior  mechanic.    Those  who 
blame  us  for  urging  the  man  who  converts 
coal  into  heat  to  make  the  greatest  volume 
of    heat   out   of   the    coal    thrown    into   a 
firebox    are    not    standing    on    a    pedestal 
likely  to  bring  them  any  admiration.     A 
man  who  blames  a  paper  like  this  for  ad- 
vising him  to  do  his  work  in  the  best  pos- 
sible manner  is  a  slouch  unworthy  of  em- 
ployment by  anybody,  be  it  railway  com- 
pany or  street  sweeping  bureau. 


Weight  of  Steam  and  Water. 

Everyone  who  is  accustomed  to  reading 
eugineering  papers  or  books  is  constantly 
meeting  the  expression  "weight  of  steam," 
and  many  of  them  are  puzzled  to  under- 
stand how  the  gas  steam  can  have  weight 
that  would  be  felt  on  weighing  scales  just 
the  same  as  a  gallon  of  water.  Yet  there 
is  nothing  more  certain  than  the  fact  that 
a  gallon  of  water  converted  into  steam 
will  weigh  the  same  as  it  did  before  heat 
was  applied  to  do  the  evaporating.  If  you 
put  a  gallon  of  water  into  a  closed  vessel 
and  put  a  spirit  lamp  or  other  source  of 
heat  under  it,  and  transmit  sufficient  heat 
to  convert  all  the  water  into  steam,  it  will 
weigh  the  same  as  the  water  did.  But  .'f 
the  steam  was  permitted  to  expand  to  the 
pressure  of  the  atmosphere,  it  would  oc- 
cupy 1.644  times  the  space  it  occupied  as 
water.  The  fact  that  it  now  fills  much 
greater  space  does  not  in  the  least  change 
its  weight. 

In  the  process  of  converting  water  into 
steam,  the  heat  applied  has  no  influence 
on  the  weight  of  water  or  steam.  The 
mass  remains  the  same  weight  that  it  had 
in  the  beginning.  This  proves  the  fallacy 
of  an  ancient  belief  that  heat  was  a  ma- 
terial substance  that  passed  from  a  cold 
to  a  warm  body  and  added  its  own  weight 
to  the  latter.  Heat  is  now  believed  to  be 
a  condition  of  matter  in  which  the  mole- 
cules enter  into  active  motion,  rubbing  and 
clashing  against  each  other  with  amazing 
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npidity.  In  solid  bodies  this  action  is 
comparatively  slow ;  when  sufficient  heat 
is  added  to  produce  liquifaction  the  action 
is  greatly  increased,  and  when  the  tem- 
perature of  vaporization  is  reached  a  very 
freat  activity  is  produced  that  is  only  sur- 
passed by  the  temperature  that  separates 
any  compound  into  its  elementary  gases. 


Labor  Injured  by  Laws  in  Its  Favor. 

In  securing  laws  for  the  protection  ol 
workmen,  the  friends  of  labor  sometimes 
do  their  constituents  more  harm  than 
food.  This  has  been  conspicuously  the 
case  in  foreign  countries.  Nearly  a  year 
no  the  British  Parliament  passed  a  meas- 
ure called  the  Workmen's  Compensation 
Act,  which  has  led  to  at  least  one  deplor- 
able consequence  to  the  class  it  was  meant 
to  benefit.  Notices  have  been  posted  whole- 
sale among  the  great  industrial  concerns 
of  England  discharging  men  who  are  over 
fifty  years  old.  Their  continued  employ- 
ment would  have  involved  higher  prem- 
iums to  the  insurance  companies  which  the 
employers  have  called  in  to  cover  the  lia- 
bility that  the  act  puts  upon  them.  Thou- 
sands of  old  miners,  dock  laborers  and 
shoemakers  are  thrown  out  in  the  nor- 
thern districts  and  their  cases  occupy 
every  meeting  of  the  local  Poor  Law 
Guardians.  The  following  notice  has  been 
issued  by  the  Barrow  (England)  Hema- 
tito  Steel  Company: 

"From  this  date  forward  please  note 
that  no  men  are  to  be  engaged  who  are 
known  to  have  any  defects,  such  as  the 
loss  of  a  limb,  defective  sight  or  hearing. 
Further,  no  men  are  to  be  engaged  in  any 
department  who  are  older  than  fifty  years 
of  age.  Any  man  already  in  the  employ  of 
the  company  in  excess  of  this  age  may  be 
retained,  but  in  case  of  their  leaving  they 
are  not  to  be  re-engaged." 

The  same  process  goes  on  at  the  Welsh 
quarries,  the  Northumberland  coal  mines 
and  the  Liverpool  docks.  In  many  em- 
ployments the  discharged  men  have  been 
replaced  by  lads.  The  difference  is  that 
old  men  have  dependents  upon  them  for 
a  certainty.  That  is  not  likely  with  lads, 
who  consequently  are  cheaper  on  the  scale 
of  legal  compensation. 

Another  objection  taken  to  the  act  is 
that  universal  compensation  leads  to  care- 
lessness, and  thereby  tends  to  increase  ac- 
cidents. The  official  figures  for  the  last 
six  months  of  last  year  show  an  ominous 
increase  of  accidents.  The  fatal  cases  have 
risen  by  12J4  per  cent.,  and  the  non-fatal 
hy  43  per  cent.  In  the  latter  class  the  in- 
crease is  doubtless  due  to  some  extent  to 
improved  notification  under  the  new  act. 
Moreover,  it  is  evident  that  some  people 
would  almost  court  slight  accidents  for  the 
sake  of  the  compensation.  But  the  list  of 
deaths  is  not  to  be  explained  away.  All 
deaths  from  accident  have  for  very  many 
years  been  leported  to  the  police  and  the 
Coroners  for  the  purposes  of  inquest.  Yet 
these   have   increased    somewhat    in    the 


staple  employments  in  Great  Britain  since 
the  act  came  into  operation.  The  addi- 
tional killed  (compared  with  the  corres- 
ponding period  last  year)  are:  On  rail- 
ways. 3;  mines,  36;  quarries,  21 ;  factories, 
71  ;  and  miscellaneous,  7.  Of  course  this 
does  not  mean  that  employers  would  de- 
stroy workmen  in  order  to  pay  compensa- 
tion, or  that  workmen  would  make  an  end 
of  themselves  so  as  to  leave  their  families 
provided  for  without  further  trouble.  But 
tlicre  is  no  doubt  that  with  the  universal 
habit  of  reinsuring  against  the  Compensa- 
tion Act,  there  is  not  now  the  same  con- 
stant care  to  avoid  accidents  that  the  com- 
bined knowledge  of  individual  liability  on 
the  part  of  the  employer  and  uncertainty 
of  compensation  on  the  part  of  the  em- 
ployed formerly  impressed  upon  all  classes 
engaged  in  British  industry. 


Operating  Injectors. 

The  question  is  very  frequently  asked, 
why  injectors  in  actual  service  on  the  en- 
gines do  not  give  the  results  attair.ed  in 
factory  tests,  either  as  to  the  quantity  of 
water  handled  per  hour  or  in  the  case  of 
hot  feed  water;  why  so  many  injectors 
break  and  refuse  to  handle  water  of  a 
lower  temperature  than  the  factory  tests 
show  they  will  do.  There  is  no  doubt 
that  the  conditions  under  which  injectors 
operate  in  service  on  a  locomotive  are 
much  more  trying  than  on  a  testing  plant. 
The  constant  swaying  of  the  hose  when 
the  engine  is  running  has  a  tendency  to 
disturb  the  flow  and  volume  of  the  water 
supply  passing  through  it.  When  the 
water  gets  low  in  the  tank  there  is  of 
course  less  head  to  force  it  to  the  injector, 
and  when  it  has  only  a  few  inches  left 
and  is  surging  back  and  forth  in  the  tank 
at  times,  the  injector  gets  a  limited  sup- 
ply of  water,  as  well  as  the  chance  for  air 
to  work  down.  Even  if  it  does  not  get 
around  to  the  injector,  it  breaks  the  flow 
of  water  down  through  the  hose. 

But  the  greatest  difference  with  injectors 
on  testing  plants  and  on  engines  is  from  the 
effect  of  hard  water.  A  scale  forms  in  the 
tubes  and  changes  their  form  and  diam- 
eter. The  exact  shape  of  both  combining 
and  delivery  tubes  is  a  matter  of  such  deli- 
cate adjustment  to  produce  the  highest 
efficiency,  that  when  they  scale  up  in  ser- 
vice on  a  locomotive,  it  is  no  wonder  that 
there  is  complaint,  that  restarting  injec- 
tors do  not  restart;  that  hot- water  injec- 
tors refuse  to  handle  hot  water  at  all 
times,,  and  that  none  of  them  will  handle 
the  amount  guaranteed.  In  the  last  in- 
stance, it  is  very  often  due  to  the  re- 
stricted openings  which  the  water  has 
to  pass  through  on  its  way  from  the 
tender  to  the  injector.  On  many  roads 
the  same  size  opening  in  the  nipples  to 
which  the  hose  is  connected  is  used  for  a 
No.  10  injector,  that  has  been  used  for  a 
No.  6.  Unless  there  is  a  wire  coil  in  it  to 
keep  it  distended  and  in  an  easy  curve,  as 
soon  as  it  gets  old  the  hose  kinks  and 
stops  the  flow  of  water. 


The  men  in  charge  of  the  designing  and 
maintenance  of  the  supply  pipes  to  the  in- 
jector, and  delivery  pipe  to  the  boiler,  do 
not  all  recognize  the  importance  of  the 
proper  dimensions  and  arrangements  of 
these  adjuncts  to  an  injector.  Too  large 
a  supply  pipe  is  a  detriment,  especially  if 
tne  injector  is  set  very  high  above  the 
level  of  the  water  in  the  tank  ;  for  when 
this  supply  pipe  gets  full  of  hot  water,  it 
takes  longer  to  get  the  injector  to  prime. 
Hot  supply  pipes  from  steam  or  hot  water 
leaking  back  through  the  injector  are  the 
rule,  not  the  exception,  in  service  on  loco- 
motives. 

Too  small  a  supply  pipe  is  more  often 
found  on  the  tender  than  on  the  engine,  as 
they  are  liable  to  be  of  cast  iron,  in  which 
the  outside  size  to  fit  the  inside  of  hose  is 
made  the  only  important  dimension,  leav- 
ing the  inside  to  the  ideas  of  the  core-box 
maker.  Hose  should  be  long  enough  so 
that  they  will  not  kink,  and  the  pipes  which 
they  connect  should  be  pointed  or  bent,  so 
the  hose  would  take  an  easy  curve. 

If  conditions  of  service  are  taken  into 
consideration,  injectors  will  make  a  better 
showing. 


BOOK  NOTICES. 

"Small  Accumulators,"  by  Percival  Mar- 
shall. Published  by  Spon  &  Chamber- 
lain, 12  Cortlandt  street,  New  York. 
50  cents. 

This  is  a  small  eleirfentary  handbook 
which  should  do  much  to  dispel  the 
mystery  that  is  usually  attached  to 
"storage"  or  "secondary"  batteries  by 
showing  how  they  are  made  and  why  they 
work.  Directions  are  given  for  making 
small  accumulators,  for  charging  them 
after  they  are  made,  and  using  them  when 
charged.  There  are  also  many  sugges- 
tions which  will  be  of  assistance  to  any 
of  our  readers  who  dabble  in  electricity  as 
a  pastime  or  otherwise. 

"Machine  Design,"  by  Forrest  R.  Jones. 
Published  by  John  Wiley  &  Son,  New 
York.  Part  i,  $1.50;  Part  2,  $3. 
The  first  volume  deals  with  the 
kinematics  of  machinery,  giving  the  prin- 
ciples of  mechanical  motion  in  a  clear  and 
concise  manner.  This  is  done  in  such  a 
way  as  to  show  their  application  to  prac- 
tical cases  and  shows  the  designer  how  to 
attack  his  everyday  problems.  The  author 
quotes  freely  from  good  authorities  and 
tells  the  reader  where  full  discussion  of 
the  subjects  can  be  found.  This  volume 
deals  with  gearing,  couplings,  belts,  cams 
and  parallel  motions,  the  construction  of 
indicators  being  used  to  illustrate  the 
latter.  Part  2  is  a  book  of  353  pages  and  is 
a  valuable  addition  to  the  first  volume. 
Among  the  subjects  treated  are:  Bearing 
and  lubrication,  spur  and  friction  gears, 
screws  and  screw  gearing,  keys,  pins  and 
forced  fits,  shafting,  friction  coupling,  fly- 
wheels and  pulleys,  cylinders,  riveted 
joints;  frames  of  punching,  shearing  and 
riveting  machines,  as  well  as  a  chapter  on 
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the  selection  of  materials.  This  differs 
from  tnany  works  on  machine  designing, 
in  that  the  author  has  been  in  direct  com- 
munication with  the  manufacture  of 
modern  machinery,  and  has  embodied  ap- 
proved methods  in  this  book  instead  of 
giving  obsolete  examples.  There  is  little 
that  can  be  said  in  a  brief  review  which 
conveys  an  adequate  idea  of  a  really  good 
book,  but  we  feel  sure  that  anyone  in- 
terested in  this  subject  will  consider  it  a 
valuable  addition  to  their  library. 

"The  Evolution  of  the  Steam  Locomo- 
tive." By  G.  A.  Sekon.  London.  The 
Railway  Publishing  Company,  Limited. 
Price  five  shillings.  » 

This  is  a  highly  interesting  story  in 
many  respects,  and  corrects  a  great  many 
fallacies  concerning  the  men  who  deserve 
credit  for  original  work  on  the  develop- 
ment of  the  locomotive  engine.  Thous- 
ands of  intelligent  people  believe  that  the 
locomotive  was  invented  and  developed 
by  George  Stephenson,  but  the  author 
proves  that  Stephenson  was  an  utter  char- 
latan as  an  inventor  and  that  the  prin- 
cipal work  he  did  on  the  locomotive  was 
by  pirating  the  inventions  of  other  men. 
This  has  been  well  known  to  well-in- 
formed people  for  a  long  time;  but  the 
evidence  that  Stephenson  was  the  worst 
kind  of  a  humbug  was  never  before  col- 
lected in  convincing  form,  and  the  author 
of  this  book  deserves  credit  for  adducing 
unquestionable  testimony  to  show  where 
credit  was  due  and  where  pretense  was 
false.  Let  it  be  known  to  all  railroad  men 
that  the  man  who  pretended  to  be  the 
inventor  of  the  locomotive  never  invented 
anything,  and  only  built  engines  that  were 
inferior  unitations  of  machines  built  by 
abler  men,  whose  only  weakness,  com- 
pared to  Stephenson,  was  that  they  did 
not  claim  everything  in  sight.  The  author 
of  this  book  seems  to  have  enjoyed  ex- 
ceptional opportunities  for  obtaining  in- 
formation about  the  history  of  British 
locomotives,  and  he  traces  the  gradual 
evolution  of  that  form  of  engine  with  con- 
vincing proof  of  the  accuracy  of  the  many 
facts  stated.  He  follows  step  by  step  the 
advances  from  the  crudest  kind  of  experi- 
mental locomotive  to  the  modern  loco- 
motive of  the  British  Isles,  and  identifies 
with  fairness  the  inventors  and  engineers 
who  have  left  their  mark  during  the  pro- 
cess of  evolution.  The  book,  however,  is 
not  correctly  named.  Instead  of  "The 
Evolution  of  the  Steam  Locomotive"  it 
ought  to  be  called  "The  Evolution  of  the 
British  Locomotive,"  for  the  author 
writes  as  if  he  had  never  learned  that 
there  were  locomotives  in  ether  countries 
that  do  uot  conform  exactly  to  British 
models. 

"Verbund-Locomotiven"  is  the  title  of 
an  illustrated  catalogue  showing  locomo- 
tives of  the  Golsdorf  system  used  in  dif- 
ferent parts  of  the  world.  The  catalogue 
says  that  in  the  year  1893  the  first  com- 


pound locomotive  '  with  the  Golsdorf 
system  was  put  upon  an  Austrian  rail- 
road, and  in  the  middle  of  i8g8  more  than 
900  locomotives  of  this  system  were  in 
use.  The  illustrations  show  that  this  kind 
of  compound  locomotive  has  been  adopted 
for  nearly  all  kinds  of  railroad  service,  for 
all  kinds  of  gages,  for  roads  with  heavy 
grades  and  for  roads  practically  level.  We 
notice  that  the  engine  built  for  the  Penn- 
sylvania Company,  after  the  Golsdorf 
system,  is  illustrated  in  the  catalogue. 
The  catalogue  makes  an  interesting  study 
owing  to  the  great  variety  of  shapes  the 
locomotp. "?  ,ire  seen  in  different  countries 
and  on  Jiilerent  railroads.  Some  of  them 
are  shov>-n  with  wonderfully  complex 
mechanism,  the  Pennsylvania  engine  Ijeing 
noted  for  its  severe  simplicity  compared 
with  the  others.  Alex  Friedman,  Vienna, 
Austria,  is  the  editor  of  the  catalogue, 
and  we  received  it  from  him.  It  is  written 
in   German. 


'Ihcy  will  be  like  the  position  of  the 
saddle  pack  which  hangs  on  each  side  of 
the  camel's  back." 

The  whole  thing  is  a  humbug,  and  we 
advise  our  English  friends  to  have  no 
financial  dealings  with  the  scheme. 


Losing  a  Car   Out  of  a  Train. 

The  losing  of  a  car  out  of  a  train  with- 
out the  trainmen  knowing  of  it,  as  men- 
tioned in  our  April  number,  was  by  no 
means  an  unprecedented  event.  In  the 
last  two  weeks  we  have  received  several 
letters  giving  particulars  of  similar  acci- 
dents. Among  these  is  a  long  letter  from 
Mr.  C.  J.  McMartee,  Rutland,  Vt.,  in 
which  he  gives  particulars  of  a  car  getting 
lost  out  of  a  train  as  long  ago  as  1858, 
and  its  loss  was  not  discovered  until  the 
conductor's  bills  were  checked  at  the  end 
of  the  run. 

Another  letter  mentions  an  accident  of 
the  kind  that  happened  in  Colorado  in 
winter.  In  this  case  the  car  was  buried 
in  the  snow  and  was  not  found  until  the 
snow  melted  in  the  spring. 


The  One  Rail  Railroad  Humbug. 

The  one-rail  locomotive  which  was  in- 
dustriously advertised  a  few  years  ago  in 
this  country  has  landed  in  England — at 
least  the  gas  bags  that  do  the  shoutini? 
about  that  motive-power  freak  have 
crossed  the  Atlantic.  For  months  reports 
were  circulated  that  the  owners  of  pa- 
tents covering  a  single-rail  locomotive 
and  railroad  were  going  to  build  a  line 
between  New  York  and  Philadelphia,  and 
that  the  run  of  ninety  miles  would  be 
made  in  one  hour.  One  locomotive  was 
built  and  was  exhibited  ^s  a  show  on  a 
chort  road  near  Coney  Island. 

Now  an  English  paper  announces  that 
"within  a  short  time  a  lightning  express 
railway  will  be  constructed  between 
Liverpool  and  Manchester,  on  which 
trains  will  be  run  at  the  rate  of  100  miles 
per  hour.  The  new  line  will  differ  from 
the  ordinary  track  in  that  it  will  consist 
of  a  single  rail,  elevated  4  feet  from  the 
ground  and  supported  on  A-shaped  steel 
trestles.  The  coaches  intended  for  the 
line  will  be  fitted  with  wheels  in  the  cen- 
ter,   and    these    will   be    run   on   the   rail. 


A  fake  sensation  went  through  the 
newspapers  a  few  weeks  ago,  for  which  a 
reporter  of  the  Associated  Press  was  re- 
sponsible. A  discovery  was  made  that 
feed  for  sea  water  connection  was  leaking 
badly  on  the  monitor  Amphitrite  while  the 
vessel  was  lying  off  Sandy  Hook.  The 
necessary  repairs  were  made  and  the  vessel 
proceeded  to  Norfolk.  A  reporter  of  the 
Associated  Press  heard  about  the  trifling 
accident,  and  spread  over  the  land  the 
story  of  the  narrow  escape  the  monitor 
had  from  destruction  from  a  boiler  ex- 
plosion. The  belief  was  expressed  that  if 
the  leakage  had  not  been  discovered  in 
time  a  disastrous  boiler  explosion  would 
have  happened,  sinking  the  vessel.  It 
never  struck  the  sensation  monger  that 
men  in  the  stoke  hold  were  constantly 
watching  to  see  that  the  water  in  the 
boilers  was  kept  at  the  right  height.  It 
was  the  same  as  saying  that  a  locomotive 
explosion  was  narrowly  averted  because  a 
feed  pipe  broke. 


Those  who  are  inclined  to  be  nervous 
about  the  permanent  value  of  the  Master 
Car  Builders'  vertical  plane  coupler  as  a 
means  of  holding  cars  together  should 
send  to  Mr.  J.  W.  Thomas,  of  the  Nash- 
ville, Chattanooga  &  St.  Louis,  for  copies 
of  his  monthly  reports  on  the  cause  of 
trains  parting.  Full  particulars  concern- 
ing every  break-in-two  of  trains  have  to 
be  reported  by  the  trainmen,  and  the  data 
are  tabulated  every  month.  In  the  month 
of  December  we  find  that  sixty-two  part- 
ings of  trains  occurred,  forty-two  of  them 
resulting  from  defects  in  link  and  pin 
couplers,  and  twenty  from  defects  in  ver- 
'  cal  plane  couplers.  Most  of  the  latter 
partings  were  due  to  the  knuckle  opening 
due  to  worn  knuckle  or  worn  pin. 


Reading  Mechanics. 

In  a  recent  conversation  with  an  engine 
builder  who  makes  yacht  engines,  and 
who  has  recently  built  some  for  England, 
he  said :  "The  reason  I  can  build  engines 
for  England  or  anywhere  else  is  because 
my  men  read  more  than  English  work- 
men do.  I  haven't  got  a  man  who  don't 
read  at  least  one  daily,  and  most  of  them 
read  mechanical  papers  as  well.  As  long 
as  my  men  read,  I'm  all  right ;  if  they  stop, 
other  countries  may  get  ahead  of  me." 

This  same  thing  pplies  in  all  branches 
of  business,  railroads  more  than  many 
others.  Progress  in  the  development  of 
mechanism  is  so  rapid  in  railroads,  and 
improved  methods  of  producing,  repair- 
ing and  handling  machinery  go  on  so 
steadily,  that  the  man  who  does  not  read 
technical  papers  soon  becomes  a  back  num- 
ber. 
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QUESTIONS    ANSWERED. 

Correspondents  ivishing  to  have  ques- 
tions answered  in  these  columns  should 
send  in  their  names  and  addresses,  not  for 
publication,  but  for  ezndence  of  good  faith. 
We  throiv  all  anonymous  letters  into  the 
waste  basket. 

(48)  Student,  Montreal,  Que.,  writes: 
Please  tell  an  interested  reader  of  Loco- 
motive Engineering  about  what  is  the 
temperature  nf  the  firebox  when  an  engine 
is  pulling  hard  and  the  fire  looks  white.' 
A. — About  2,500  Fahr. 

(49)  D.  B.  L.,  Scranton,  Pa.,  writes: 
Do  you  know  of  any  locomotive  still  in 

use  that  has  the  V-hook  style  of  valve 
gear?  A. — On  page  414  of  last  year's 
volume  you  will  find  the  description  of  a 
locomotive  still  in  service  which  has 
V-hook  valve  motion.  If  any  of  our 
readers  know  of  others  we  would  gladly 
hear  from  them. 

(50)  J.  A.  N.,  Northampton,  Mass., 
writes : 

I  would  like  to  ask  your  readers  if 
while  running  locomotives  they  ever  had 


every  detail  and  run  under  the  same  con- 
ditions, no  two  will  act  alike.  One  will 
steam  more  freely  than  another,  etc.  Can 
you  give  any  reasons  for  this  difference 
in  behavior?  A. — The  difTerence  is  large- 
ly imaginary.  It  may  be  that  one  engine 
will  have  certain  hidden  defects  which 
make  it  act  differently  from  the  others ; 
but  if  the  defects  are  remedied,  it  will  act 
in  the  same  way  as  the  others. 

(S3)  C.  W.,  Durango,  Colo.,  writes : 
Do  you  know  of  any  tests  being  made 
to  show,  when  a  train  consists  of  loaded 
and  empty  cars,  if  it  pulls  harder  when 
the  empties  are  ahead  and  the  '  1.  A--  be- 
hind than  it  would  if  the  loads  were  ahead 
and  the  empties  behind  ?  A. — We  know 
there  is  a  general  impression  among  rail- 
road men  that  when  loads  are  put  behind 
empties  a  train  will  pull  harder  than  it 
does  when  the  loads  are  in  front.  The 
Chicago,  Burlington  &  Quincy  Railroad 
Company  made  dynamometer  tests  to 
ascertain  if  the  popular  theory  in  this  re- 
spect WIS  correct,  and  they  could  not  find 
that  there  was  any  difference. 
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the  water  get  on  top  of  the  steam  so  that 
it  would  show  steam  in  bottom  gage  and 
water  in  top.  A. — We  have  known  cases 
of  this  kind  happen  for  a  brief  period 
when  the  engine  was  foaming  badly  or 
was  using  bad  feed  water. 

(si)  G.  M.  D.  R.,  Savannah,  Ga., 
asks: 

What  is  the  difference  between  a  jet 
condenser  and  a  surface  condenser?  A. — 
With  a  jet  condenser  the  water  used  to 
condense  the  steam  is  injected  inside  the 
condenser;  with  a  surface  condenser  the 
water  is  passed  through  small  tuDes,  The 
principal  advantage  of  using  a  surface 
condenser  is  that  the  soft  water  of  the 
condensed  steam  can  be  returned  to  the 
boiler. 

(52)  S.  C.  C,  Hartford,  Conn.,  writes: 

I  have  heard  that  among  engines  built 
from  the  same  drawings,  exactly  alike  in 


(54)  R.  J.  B.,  Savanna,  111.,  writes: 
With  an  engine  of  given  dimensions,  if 

I  add  one  inch  to  diameter  of  cylinder,  do 
I  increase  the  power  of  engine  the  same 
as  I  would  to  add  two  inches  to  length  of 
crank?  What  is  the  relative  proportion 
between  increase  of  crank  and  increase  of 
cylinder  diameter?  A. — That  is  a  ques- 
tion which  any  man  can  solve  for  himself 
by  working  up  the  figures  according  to  the 
formula  on  tractive  power  of  locomotives, 
to  be  found  in  almost  any  engineering 
book.  It  is  very  simple  figuring  and  re- 
quires only  a  knowledge  of  the  first  four 
rules  of  arithmetic.  Increasing  the 
diameter  of  a  cylinder  one  inch  or  increas- 
ing the  stroke  two  inches  gives  about  equal 
increase  of  power. 

(55)  M.  L.  H.,  Galesburg,  111.,  writes: 

I.     It  will  be  noticed  that  in  reducing 
speed  of  trains  the  water  in  back  water 


glass  will  go  out  of  sight,  presumably 
rushing  ahead.  Is  there  any  danger  of 
scorching  crown  sheets?  A. — Very  little. 
2  Do  you  think  an  engine  can  be  fired  as 
economically  with  two  or  three  small 
shovelfuls  of  coal  as  with  one  large  one? 
A. — Ves.  3.  Can  an  engine  pull  as  much 
tonnage  backing  up  as  she  can  going 
ahead.  A. — Not  as  a  rule.  Many  en- 
gines have  the  valves  in  forward  motion 
adjusted  at  the  expense  of  the  back 
niolion,  which  slightly  decreases  the  trac- 
tive power.  Then  in  backing  up  there  is 
always  more  or  less  wetting  of  the  rails 
from  drippings  from  tender  and  feed 
pipes  which  causes  slipping. 

(56)  Scientific  Researcher  asks: 

I.  Will  q  hollow  ball,  say  lo  inches  in 
diameter,  containing  an  air  pressure  of  lOO 
pounds  per  square  inch,  when  submerged 
in  water,  rise  quicker  than  similar  ball 
containing  only  atmospheric  pressure? 
A. — I.  If  you  stop  to  consider  that  air  has 
weight  as  well  as  other  substances,  you 
will  see  that  the  greater  the  pressure  the 
less  buoyant  it  will  be,  because  it  will  be 
heavier.  At  a  temperature  of  60  degrees, 
I  cubic  foot  of  air  at  atmospheric  pressure 
weighs  .0765  pounds,  at  100  pounds  pres- 
sure it  weighs  .5926  pounds.  2.  Are  air 
chambers  of  ships  filled  with  compressed 
air  or  air  at  atmospheric  pressure?  A. — 
2.  Water-tight  compartments,  which  are 
the  only  air  chambers  most  vessels  have, 
are  filled  with  air  at  atmospheric  pressure. 

(57)  S.  H.  D.,  Missoula,  Mont.,  writes: 
McShane's    work,    "Locomotive    Up   to 

Date,"  also  a  number  of  writers  in  Loco- 
motive Engineering,  instruct  as  follows: 
In  disconnecting  a  two-cylinder  Schenec- 
tady compound  low-pressure  side,  remove 
broken  rod,  block  cross-head  at  back  end 
of  guide,  clamp  valve  back  far  enough  to 
clear  exhaust  port.  Exhaust  steam  from 
high-pressure  side  will  then  pass  through 
low-pressure  cylinder  to  atmo>phere.  Un- 
Cer  this  method  there  would  be  nothing 
but  exhaust  pressure  iri  receiver,  and  this 
would  not  hold  intercepting  valve  back, 
but  allow  it  to  move  forward  far  enough 
to  admit  live  steam  into  low-pressure 
steam  chest,  and  through  open  exhaust 
port  to  atmosphere.  I  contend  in  discon- 
necting in  the  above  manner  it  would  be 
necessary  to  fasten  intercepting  valve  back 
in  compound  position.  Please  say  if  I  am 
right.  If  not,  explain.  A. — Mr.  Mc- 
Shane's directions  regarding  disconnecting 
this  type  of  compound  are  incorrect.  The 
engine  should  be  disconnected  in  the  same 
way  as  a  simple  engine,  the  separate  ex- 
haust valve  being  opened  in  the  usual  way, 
in  order  that  the  engine  may  run  simple. 
A  free  exhaust  for  the  high-pressure  cyl- 
inder is  thus  provided  through  the  sepa- 
rate exhaust  valve,  and  the  low-pressure 
cylinder  will  be  fed  by  steam  through  the 
intercepting  valve,  in  the  same  way  as  if 
the  locomotive  were  being  operated  simple 
in  climbing  a  heavy  grade  or  starting  a 
long  train.  This  answer  was  written  by 
the  Schenectady  people. 
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Sixth    Annual   Convention  of  the  Air 
Brake  Association. 

The  convention  was  called  to  order  in 
the  Cadillac  Hotel,  t  9  A.  M.,  on  Tues- 
day, April  nth,  by  Second  Vice-President 
BlacUall.  Mayor  Maybury  was  introduced, 
and  welcomed  the  members  and  their 
guests  to  the  city  of  Detroit. 

THE  mayor's  address. 

"The  water  stations  in  Detroit  are  far 
apart,"  said  the  Mayor.  "Don't  slow 
down  or  set  brakes.  Should  that  blue- 
coated  inquisitive  individual  with  a  silver 
star  on  his  breast,  standing  on  the  corners 
of  our  Detroit  streets,  attempt  to  slow  you 
down,  pay  no  more  attention  to  him  than 
to  merely  salute  him.  He  has  been  in- 
structed to  permit  fast  running  in  city 
limits  during  the  next  three  days,  while 
you  are  in  convention,  and  will  permit  en- 
tire disregard  of  city  slow  orders." 

The  Mayor  then  contrasted  the  old  stage 
coach  traveling  with  the  fast  railway  train 
of  to-day,  and  paid  a  pretty  tribute  to 
George  Westinghouse,  whose  ingenuity  had 
made  high  speed  of  railway  trains  possible. 

Chairman  Blackall,  in  a  neat  little 
speech,  explained  that  Mr.  C.  P.  Cass  had 
entered  the  employ  of  the  Westinghouse 
Air-Brake  Company  since  his  election  last 
year,  and  had  thereby  become  disqualified 
to  hold  office.  But  as  Mr.  Cass  had  con- 
ducted the  association's  affairs  during  the 
past  year,  Chairman  Blackall  requested 
Mr.  Cass  to  address  the  convention.  He 
did  so,  and  some  valuable  recommenda- 
tions were  given. 

On  motion  by  Mr.  Nellis  a  special  vote 
of  thanks  was  voted  to  Mr.  Cass  for  his 
painstaking  and  efficient  service  while  he 
was  an  active  member  of  the  association. 
Chairman  Hutchins  then  read  the  paper 
on  "Air  Gages  for  Air  Signal  and  Driver 
Brakes." 

Mr.  Andrews  said  that  all  engines  on 
the  New  Haven  road  have  gages  on  the 
driver  brakes  and  excellent  results  were 
being  had. 

Mr.  Hall  said  his  driver  brakes  were 
tested  by  air  gage  and  required  to  lose  no 
more  than  10  pounds  in  five  minutes. 

Mr.  Desoe  cited  a  case  on  his  road  where 
a  hose-burst  occurred  in  the  signal  line  on 
an  express  train.  One  blast  resulted,  but 
was  disregarded,  as  per  rule.  The  con- 
ductor attempted  to  use  the  signal,  and 
was  unable  to  get  a  blast.  This  brought 
out  the  use  of  the  air  gage  on  the  signal 
line,  and  which  later  on  was  extended  to 
the  driver-brake  cylinder.  Mr.  Desoe  said 
his  officials  considered  the  extra  expense 
a  paying  investment. 

Mr.  Kidder  thought  the  expense  of  an 
extra  gage  might  be  avoided  by  using  a 
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three-way  cock  in  the  pipe  leading  to  the 
air  gage,  and  make  one  gage  do  for  all. 

Mr.  Best  thought  the  practice  of  apply- 
ing a  gage  to  the  signal  line  and  brake 
cylinder  was  a  good  one,  providing  it  was 
not  too  expensive. 

Mr.  Hedendahl  deemed  the  use  of  gages 
on  driver  brakes  especially  good  on  moun- 
tain roads. 

Mr.  Nellis  criticised  the  briefness  of  the 
report,  and  called  attention  to  the  fact  that 
better  committee  work  was  necessary.  In 
the  absence  of  Chairman  McKenna,  Mr. 
Nellis  read  the  paper  on 

THE    HIGH-SPEED  BRAKE. 

The  report  was  written  in  a  historic  and 
descriptive  manner,  bringing  the  high- 
speed brake  from  its  inception  up  to  the 
present  time. 

Mr.  Auger  gave  some  interesting  figures 
of  experiments  made  by  him  with  the 
high-speed  brake. 

Mr.  Roney,  of  the  Lehigh  Valley,  said 
that  the  high-speed  brake  on  the  Black 
Diamond  Express  is  giving  perfect  satis- 
faction. 

Mr.  Durant  had  ridden  on  the  engine 
pulling  the  Empire  State  Express,  and  had 
there  observed  the  splendid  work  of  the 
high-speed  brake. 

Mr.  Close  stated  that  the  high-speed 
brake  with  which  he  equipped  the  Con- 
gressional Limited,  Erie  Flyer  and  other 
fast  trains  were  all  doing  perfect  work. 

Mr.  Farmer  explained  the  two-pressure 
system  used  on  the  ore  trains  of  the  North- 
west, where  highest  braking  force  and 
freedom  from  slid-flat  wheels  were  had 
by  using  low  pressure  for  empty  trains 
and  high  pressure  for  loaded  trains. 

On  motion,  the  discussion  was  closed, 
and  the  report  accepted. 

Topical  Discussion. 

As  t  was  now  12  o'clock,  the  reading 
and  discussing  of  regular  committee  re- 
ports were  suspended,  and  topical  discus- 
sions begun.     The  first  was 

disposition  of  the  air  pump  exhaust. 

Mr.  Goodman  gave  a  favorable  account 
of  the  system  of  heating  feed  water  used 
o.-  his  road. 

Mr.  Ettinger  said  one  of  the  systems 
had  been  used  on  the  Wabash  for  a  year 
past  with  good  results;  but  occasionally  a 
careless  engineer  would  allow  the  water 
to  become  too  hot. 

Mr.  Goodman  said  in  reply  to  Mr.  Kid- 
der that  the  system  used  on  the  Northern 
Pacific  was  so  arranged  that,  as  the  water 
in  the  tank  fell,  less  area  of  pipe  was  ex- 
posed, and  overheating  of  the  water  was 
t  ereby  prevented. 

Mr.  Kidder  believed  that  the  feed-water 


system  was  the  better  one,  as  additional 
service  was  had  from  the  exhaust  steam. 

In  reply  to  Mr.  Kolseth,  Mr.  Ettinger 
said  that  the  feed-water  system  somewhat 
reduced  the  speed  of  the  pump. 

Mr.  said  that  on  the  Northwest- 
ern road,  where  the  feed-water  system  had 
been  used,  the  water  would  syphon  from 
the  tank  through  the  pump  when  pipe  con- 
nection was  under  the  tank,  but  was  over- 
come by  putting  the  exhaust  pipe  over  top 
of  cab. 

In  reply  to  Mr.  Hall,  !>ir.  Lane  said  that 
the  saving  in  fuel  was  I  per  cent,  in  every 
II  degrees  heated. 

Mr.  Desoe  said  that  in  the  system  on 
his  road  where  the  exhaust  steam  of  the 
pump  was  condensed  through  105  feet  of 
i^-inch  pipe  lying  in  the  bottom  of  the 
tank,  the  back  pressurj  on  the  pump  was 
20  pounds  at  the  beginning  of  exhaust  for 
an  instant  and  then  dropped  to  zero. 

Mr.  Hedendahl  told  how  exhaust  steam 
from  the  air  pump  was  used  to  heat  pas- 
senger cars  on  the  Union  Pacific. 

Discussion  closed.  The  next  topical  dis- 
cussion was 

SHOULD   THE    WATER    BRAKE   BE   USED    WHEN 

THE  AIR  BRAKES   ARE   SUFFICIENT 

ON   MOUNTAIN  GRADES? 

Mr.  Hedendahl  was  in  favor  of  liberal 
use  of  water  brake  on  mountain  declines, 
as  it  keeps  the  valves  and  cylinders  in 
good  condition.  He  advocated  a  con- 
tinuous use  of  the  water  brake  during 
descent  of  grade. 

Mr.  Goodman  was  said  to  have  made 
some  extensive  tests  with  the  water  brake 
on  the  Northern  Pacific,  and  being  called 
upon  gave  some  very  interesting  informa- 
tion. 

Mr.  Cass  had  no  experience  with  the 
water  brake,  but  said  that  many  engineers 
with  whom  he  had  talked  were  greatly  in 
favor  of  it. 

Discussion  closed. 

After  a  logical  speech  by  Superintendent 
M.  P.  Miller,  of  the  Michigan  Central 
road,  the  convention  adjourned  to  meet  at 
9  o'clock  next  day. 

In  the  afternoon  the  ladies  of  the  con- 
vention were  given  an  excursion  to  Mt. 
Clements.  In  the  evening  175  members 
and  ladies  attended  the  Lyceum  Theatre, 
where  "The  Charlatan"  was  given  by  the 
De  Wolf  Hopper  Comic  Opera  Company. 
In  a  speech  before  the  curtain,  Mr.  Hop- 
per said  among  other  witticisms.  "I  am 
particularly  pleased  to  see  so  many  of  the 
Air-Brake  Men's  convention  present.  I 
wish  they  would  break  in  two  that  air  'On 
the  Banks  of  the  Wabash.'  " 

Wednesd.v^s  Session. 
The    convention    opened    with     Second 
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Vice-President     Blackall     in     the     chair. 
Chairman  Pratt  read  the  paper  on 

CAUSES    OF    TRAINS    PARTING. 

The  report  was  full  and  instructive, 
dwelling  at  length  on  freight  train  opera- 
tion, independent  driver  brakes,  hand 
brakes,  etc. 

Mr.   Hedendahl  praised  the  report,  and 

K  I     j4j+=^i'ripe  to  Brake  Valve 


FIG.    I.      SHOWING  PIPING  OF  MAIN  RESERVOIR 
ON    A    FREIGHT    LOCOMOTIVE. 

said  that  the  treatment  of  hand  brakes  and 
independent  driver  brakes  by  the  com- 
mittee was  timely  and  proper.  He  believed 
the  use  of  an  air  gage  in  the  caboose  would 
largely  reduce  break-in-twos,  and  thought 
a  lO-pound  reduction  on  a  freight  train  too 
heavy. 

Mr.  Frazer  endorsed  Mr.  Hedendahl's 
remarks. 

Mr.  Hedendahl  said  that  the  Union 
Pacific  road  had  made  tests  with  two 
methods  of  independent  driving  brakes  for 
controlling  slack.  The  retaining  valve 
proved  satisfactory  for  a  shorter  train. 
A  cock  in  branch  pipe  had  given  better 
results  for  longer  trains. 

Mr.  Farmer  and  Mr.  Hedendahl  be- 
lieved trainmen  should  not  be  burdened 
with  blank  reports  to  fill  out. 

Mr.  Farmer's  experience  with  long, 
heavy  trains  led  him  to  believe  that  a 
little  shock  is  preferable  to  losing  a  brake, 
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FIG.  3.  SHOWING  PIPING  TO  RESERVOIR 
PLACED  UNDER  CAB  AND  AHEAD  OF  CAB 
BRACKET. 

ind  that  therefore  a  lo-pound  reduction 
on  such  trains  would  not  produce  detri- 
mental results. 

Mr.     Best     explained     the     well-known 


system  employed  by  his  road  in  locating 
cause  of  break-in-twos,  and  said  that  since 
the  system  was  introduced  the  break-in- 
twos  have  been  greatly  reduced. 

Mr.  Durant  believed  that  the  report  of 
the  committee  and  the  discussion  of  the 
members  showed  that  break-in-twos  at- 
tributed to  the  air  brake  were  in  many 
cases  really  due  to  defective  car  couplers. 

Mr.  Smith  believed  that  many  break-in- 
twos  were  induced  by  rough  handling  and 
rough  switching  of  trains  in  the  yards. 

Mr.  Hutchins  believed  many  break-in- 
twos  were  due  to  placing  the  brake  valve 
in  full  release  position,  after  a  light  ap- 
plication, before  the  discharge  at  train 
pipe  exhaust  had  finished. 

Mr.  Synnestvedt  endorsed  Mr.  Hut- 
chins'  views,  and  noted  that  break-in-twos 
due  to  air  brakes  were  almost  wholly  con- 
fined to  time  of  release  rather  than  time 
of  application. 

Mr.  Johnson  said  that  break-in-twos  at- 
tributed to  air  brakes  were  sometimes 
wrongly  placed  on  the  engineer  by  the  con- 
ductor alone  making  out  the  report. 

Mr.  Gill  said  break-in-twos  on  the  Grand 

Trunk  road  had  been  reduced  by  having 
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A  special  vote  of  thanks  was  given  to 
General  Superintendent  Dunham,  of  the 
Plant  System,  for  his  interest  shown  in 
the  Air-Brake  Association  by  sending  six- 
teen representatives  in  a  private  car  to  the 
Detroit  convention. 

The  convention  adjourned  until  9  A.  M. 
Thursday. 

In  the  afternoon  the  ladies  of  the  con- 
vention took  a  tally-ho  ride.  One  of  the 
local  papers  said : 

"The  ladies  are  a  feature  of  this  con- 
vention. In  their  spring  gowns  and  hats 
they  are  the  center  of  attraction.  The  at- 
tendance at  the  convention  sessions  suffers 
somewhat  in  consequence.  Yesterday 
afternoon  they  1.  ounted  two  brilliant 
tally-hos,  with  long-horned  attendants,  and 
rode  around  the  city  as  though  they  owned 
it.  They  were  mightily  pleased  with  the 
excursion." 

Meanwhile,  several  special  street  cars 
were  provided  the  members  for  visits  to 
the  Detroit  &  Michigan  Lubricator  Works. 
About  forty  made  the  trip.  The  Magann 
Air-Brake  Company's  works  were  also 
visited. 

In  the  evening  an   impromptu  hop  was 
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the  second  engine  of  a  double-head  train 
do  the  starting,  and  the  second  engine  as- 
sisting gradually. 

Discussion  closed,  and  upon  motion  the 
topical  discussion  was  abandoned  and 
committee  reports  continued. 

Ex-Governor  Rich,  upon  invitation, 
responded  with  a  speech  in  which  he  ex- 
pressed sympathy  with  objects  of  the  Air- 
Brake  Association,  and  gave  a  short  his- 
tory of  the  equipment  of  cars  with  air 
brakes  in  the  State  of  Michigan.  Mr. 
Rich  has  also  served  his  State  as  legislator 
and  railway  commissioner. 

Chairman  Parker  then  read  the  report 
of  the  committee  on 

AIR-BRAKE  RECORDING   GAGE. 

The  report  was  carefully  prepared,  and 
contained  illustrations  of  charts  taken 
from  trains  in  service. 

The  discussion  of  the  report  was  de- 
ferred until  to-morrow's  session. 


given  the  members  and  their  ladies  by 
the  hotel  management  in  the  banquet 
room.  The  hotel  orchestra  was  in  attend- 
ance, and  an  enjoyable  time  was  had. 

Thursday's  Session. 

Convention  opened  at  9  A.  M.,  Second 
Vice-President  Blackall  in  the  chair. 
Chairman  Parker  opened  the  discussion. 

Mr.  Frazer  said  the  horizontal  type  of 
recorder  had  given  good  service  on  the 
Southern  Pacific.  The  speed  of  the  chart 
was  three  feet  per  hour,  and  gave  detailed 
results. 

Mr.  McKee  said  he  had  had  several 
years'  experience  witli  the  revolving  disk 
type,  but  was  waiting  to  see  the  develop- 
ment of  the  horizontal  type,  as  that  gave 
promise  of  superiority  over  the  revolving 
disk. 

Mr.  Farmer  believed  from  experience 
that  the  circular  type  was  amply  sufficient. 

Mr.   Wahlert's  experience  with  the  de- 
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velopment  of  a  recording  gage  taught  him 
that  the  horizontal  type  was  superior  to 
revolving  disk,  as  more  accurate  and  re- 
fined detail  was  obtained. 

Mr.  Nellis  said  detail  should  not  be 
sacrificed  in  order  to  economize  on  re- 
cording paper.  Discussion  closed.  Chair- 
man Farmer  then  read  the  report  of  the 
committee  on 

ORGANIZING      AND      CONDUCTING      THE      AIR- 
BRAKE DEPARTMENT  OF  A  RAILWAY. 

The  report  contained  many  valuable  and 


•...□/fra 


Pipe  to  Pump 


£oconiafu«  Engin«ring 

FIG.  4.  ANOTHER  METHOD  OF  PLACING  TWO 
LARGE  STORAGE  MAIN  RESERVOIRS  ON  A 
FREIGHT  LOCOMOTIVE.  OBSERVE  THAT 
AIR  IS  PUMPED  INTO  ONE  RESERVOIR  A^D 
USED  OUT  OF  THE  OTHER. 

sensible  recommendations ;  was  quite 
lengthy  and  showed  careful  preparation. 

Mr.  Desoe,  when  asked  to  speak  on  '.he 
paper,  complimented  the  report.  He  had 
nothing  to  add  or  criticise. 

Mr.  Conger,  Mr.  Farmer  and  others  of 
the  committee,  solicited  criticism  on  the 
report,  as  it  was  not  believed  perfect. 

Mr.  Johnson,  speaking  as  an  engineer, 
praised  the  report  as  good  for  enginemen. 

In  line  with  the  recommendations  of  the 
committee,  Mr.  Cass  cited  the  process' of 
testing  brakes  in  plants  on  the  Santa  Fe. 

Mr.  Pratt  gave  some  valuable  informa- 
tion drawn  from  his  experience. 

Mr.  Hutchins  thought  cautious  consid- 
eration should  be  given  the  cost  and  main- 
tenance of  the  air-brake  department.  Dis- 
cussion closed.  Chairman  Hedendahl  read 
the  report  01  the  committee  on 

STEAM    HEATING  OF   PASSENGER   EQUIPMENT. 

Thcrepoitwas  full  and  complete,  treating 
all  systems  of  steam  heating  employed,  and 
gave  intelligent  directions  for  care  and 
maintenance. 

Mr.  Desoe  explained  method  he  em- 
ployed in  thawing  out  frozen  steam-heat 
hose. 

Mr.  Hall  used  a  different  method.  Mr. 
Gil!  favored  Mr.  Hall's  plan. 

Mr.  Hedendahl  said  that  it  had  been 
found  desirable  to  carry  a  higher  pressure 
on  the  indirect  or  jacket  .'system  than  on 
the  direct  system  of  steam  heating. 

Mr.  Sinclair  was  invited  to  address  tjie 
convention,  and  responded  in  a  happy  vein 


of  humor.  He  expressed  himself  as  being 
in  sympathy  with  the  association's  affairs 
and  work,  and  complimented  them  on  the 
success  of  their  undertaking.  Convention 
adjourned  to  meet  again  at  1.30  P.  M. 

Afternoon  Session. 

Convention  opened  at  1.30.  Chairman 
Alex.  Brown  read  the  report  of  the  com- 
m'ttee  on 

HOW  the  efficiency  of  AIR  PUMPS  MAY  BE 
BEST   increased   AND    MAINTAINED. 

The  report  was  based  on  indicator-card 
tests,  and  many  valuable  points  were 
brought  out.  Mr.  Brown  urged  the  rebor- 
ing  of  air  cylinders  and  renewals  of  pack- 
ing rings  when  the  latter  stood  open  1-64 
inch  at  the  smallest  part  of  the  cylinder. 

Mr.  Hutchins  emphasized  the  import- 
ance of  using  ^proper  amount  and  quality 
of  oil  in  the  air  cylinder,  dwelling  on  the 
hard  gum  forming  and  holding  the  ring 
from  expanding.  He  cited  an  instance 
where  the  air  cylinder  of  a  pump  equipped 
with  a  swab  had  run  without  oil  .for  two 
years. 

Mr.  Goodman  had  used  valve  oil  in  the 
r'r  cylinder  with  better  results  than  with 
any  other  kind  of  oil. 

Mr.  Alex.  Brown  explained  that  air  cyl- 
inders were 'not  supposed  to  "run  entirely 
without  ^oil,  but  that  the  necessary  oil 
should  be  introduced  via  the  piston  rod 
and-  swab  if  possible. 

Air.  Weaver  said  that  he  had  experi- 
mented with  the  oiling  of  the  air  cylinder, 
and  cited  at  length  the  experiments.  He 
det'idcd '  that  more  harm  was  done  from 
over-oiling  'than  with  insufficient  oil.  Mr. 
Weaver  lyacticed  renewing  ,  piston  when 


on  the  piston  rod  reduced  the  number  of 
hot  pumps.     Discussion  closed. 

Secretary  Kilroy's  report  showed  that 
the  association  now  has  417  members,  and 
has  in  the  treasury  $1,037.50. 

Jacksonville,  Fla.,  was  selected  as  next 
meeting  place. 

The  election  of  officers  was  as  follows: 
President,  W.  F.  Brodnax,  Atlantic  Coast 
Line,  Richmond,  Va. ;  First  Vice-Presi- 
dent, R.  H.  Blackall,  Delaware  &  Hudson 
Railroad,  Oneonta,  N.  Y. ;  Seconu  Vice- 
President,  T.  H.  Hedendahl.  Union  Pa- 
cific Railway,  Omaha,  Neb. ;  Third  Vice- 
President,  P.  M.  Kilroy,  St.  Louis,  Arkan- 
sas &  Texas  Railway,  Pine  Bluff,  Ark. ; 
Secretary,  F.  M.  Nellis,  Locomotive  En- 
gineering, New  York  City.  Executive 
Committee :  R.  H.  Cory,  Delaware  & 
Hudson  Railway,  Green  Island,  N.  Y. ; 
1\  E.  Cross,  Plant  System,  Savannah,  Ga. ; 
J.  E.  Goodman,  Northern  Pacific  Railway, 
St.  Paul,  Minn, 

Convention  adjourned  to  meet  first 
Tuesday  in  .\pril.  iQOO. 


New  Air  Whistle  and  Bell  Cord  Signals. 

Tlic  air  whistle  or  bell  cord  signals,  as 
adopted  by  the  American  Railway  As- 
sociation at  its  convention  in  Detroit, 
Mich.,  April  nth,  are  as  follows: 

Two  while  standing  is  the  signal  to  start. 

Two  while  running  is  the  signal  to  stop 
at  once. 

Three  while  standing  is  the  signal  to 
back. 

Three  while  running  is  the  signal  tO' 
stop  at  next  station. 

Four  while  standing  is  the  signal  to 
apply  or  release  brakes. 


Lowmatiit  Eiiji'uei-ing 


FIG.    =;.      SIDE   view   of   SYSTEM    OF   PLACING  TWO  LARGE   MAIN  RESERVOIRS  UNDER  THE 
RUNNING    BOARD   OF    A    FREIGHT    LOCOMOTIVE. 


the  packing  rings  were  renewed  and  the 
cylinder  rebored. 

Mr.  Moore  said  that  the  practice  on  the 
Erie  road  was  to  make  such  repairs  as  the 
committee  recommended.  He  endorsed  the 
report  of  the  committee. 

Mr.  Gill  had  found  that  groaning  was 
nearly  always  traceable  to  the  steam  cyl- 
inder, and  especially  on  engines  where  the 
joints  in  the  pipe  between  the  throttle  and 
pump  leaked. 

Mr.  "Best  "beJieveS  that  metallic  packing 


Four  while  running  is  the  signal  to  re- 
duce speed. 

Five  while  standing  is  the  signal  to  call' 
in  flagmen. 

Five  while  running  is  the  signal  to  in- 
crease speed. 

Hand  or  lantern  swung  horizontally  in 
a  circle  when  the  train  is  standing  is  the 
signal  to  apply  brakes,  and  when  held  at 
arm's  length  above  the  head  when  the 
train  is  standing  is  a  signal  to  release  air 
bralies. 
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Railroad    Schools. 

The  Ai'ic  YurU  iiuii  says ; 

"On  the  railroad,  men  go  to  school  all 
their  lives.  They  never  get  too  oM  to  go. 
Whenever  there  comes  into  use  any  in- 
novation that  requires  technical  knowl- 
edge, such  as  the  air  brake,  the  men  are 
divided  into  squads  and  sent  to  division 
headquarters  for  special  instruction.  These 
places  are  known  among  railroad  men  as 
"schools."  The  methods  employed  com- 
bine those  in  use  in  the  kindergarten,  the 
primary  department,  and  the  high  school. 

"Perhai)S  the  most  interesting  railroad 
school  is  the  car  sent  out  by  the  Westing- 
house   Company   to   confer   upon   railroad 


was  found  that  an  angle  cock  had  become 
closed  on  front  end  of  third  car  from  en- 
gine, which  happened  to  be  of  a  foreign 
refrigerator  line.  The  cock  was  opened, 
and  the  cause  for  its  closure  could  not  at 
that  time  be  discovered. 

The  train  proceeded,  and  when  stopping 
at  another  station  the  s.nme  cock  was  again 
found  closed.  The  car  was  now  carefully 
examined,  and  the  cause  of  closure  was 
found  to  be,  viz.,  that  the  pipe  clamp  at 
that  end  of  car  was  missing,  and  the  angle 
cock  was  turned  so  that  the  axis  of  cock- 
key  was  about  40  degrees  from  the  perpen- 
dicular. When  the  car  was  in  motion  the 
vibration  of  pipe  allowed  the  highest  point 


Train  Signal  I'ipe 
Stain  Bralce  Pipe 
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men    the   final    degree    in 
learning   the    air    brake. 


the  process  of 
The  car  is  in 
charge  of  competent  lecturers,  and  every 
railroad  employe  who  has  anything  to  do 
with  the  actual  handling  of  engines  or 
cars  is  required  to  attend.      . 

"The  men  who  conduct  these  lectures 
speak  the  vernacular  of  the  railroad,  and 
their  talk  is  not  always  a  model  of  good 
giammar  and  rhetoric ;  but  what  they  say 
is  practical  and  easily  understood.  More- 
over, the  men  feel  that  the  lecturer  has 
actually  sat  in  an  engine  and  gone  down 
a  long  grade  with  a  heavy  train,  or  that 
he  has  crawled  around  on  the  ground  to 
fit  hose.  After  the  lecture  is  over  the 
class  passes  into  another  car  and  is 
examined.  There  is  something  strangely 
familiar  about  the  way  the  big-bearded  fel- 
lows hitch  their  shoulders  and  wriggle 
when  they  are  called  upon  to  recite." 


of  key  to  strike  against  an  iron  plate  on 
dead  wood.  The  blow  would  slightly 
slacken  key  in  cock  casing,  and  the  handle 
being  affected  by  gravitation,  would,  each 
time  a  blow  was  struck,  give  the  key  a 
slight  turni  before  the  spring  .had  fully 
borne  it  back  to  its  tighter  bearing.  The 
top  part  of  handle  that  fits  square  of  key 
was  noticed  to  be  bright,  and  by  springing 
the  pipe  with  the  hand,  till  the  bright  place 
struck  the  deadwood,  it  was  found  that  in 
eight  blows  the  cock  was  shut. 

The  above  would  not  only  support  the 
long-standing  rule  to  car  inspectors,  of  re- 


CORRESPONDENCE. 

Accidental    Closing    of    Angle    Cocks. 

Editor: 

A  case  of  an  angle  cock  becoming  acci- 
dentally closed  on  a  freight  train  on  which 
the  writer  was  traveling  a  short  time  ago, 
might  be  worthy  of  mention  in  your  jour- 
nal. 

Brakes  were  all  cut-in  and  tested  prop- 
erly before  starting,  there  being  about  two- 
thirds  air-braked  cars  in  train.  When 
using  tlie  brake  in  making  a  station  stop 
along  the  line,  the  engineer  noticed  that 
there  was  a  very  decided  difference  in  the 
holding  power  of  the  brake,  to  what  it 
had  been  in  previous  stops.  Upon  an 
examination  of  the  train  by  trainmen,   it 


as  the  valuable  features  in  the  angle  cock, 
viz.:  "The  cock-key  standing  vertically,  the 
cock  is  not  likely  to  be  closed  by  gravita- 
tion,  and   the   handle   being   in   line   with 
pipe  and  close  to  it,  is  thereby  protected 
from  (lying  missiles."    Any  inclination  re- 
quired for  the  hose  could  be  given  by  mak- 
ing the  cock  casing  sufficiently  angular  in 
that  direction  as  well  as  downward. 
C.  R.  Ord, 
Genl.  A.  B.  Insp.,  Can.  Pac.  Ry. 
Toronto,  Can. 


An  Old  Form  of  Equalizing  Valve. 

Iiditor: 

I  wish  you  would  describe  in  your  air- 
brake columns  a  brake  valve  I  recently 
ran  across  in  some  old  brake  material,  of 
which  the  following  is  a  description,  as 
near  as  I  can  give  it. 

I  take  it  to  be  one  of  the  first  D-8  valves 
made,  although  Westinghouse  instruction 
books  give  no  information  in  regard  to  it. 
The  rotary  valve  has  only  one  large  port 
in  it,  and  in  full  release  position  air  from 
main  reservoir  is  pumped  direct  through 
large  port  in  rotary  seat  into  cavity  |  D. 
Piston  17  has  six  J^-inch  holes  in  it,  and 
on  under  side  has  a  sleeve  in  which  is  a 
spring  to  hold  sleeve  up  against  under  side 
of  piston.  Nov. in  order  for  air  to  pass 
from  main  reser.voir  to  train  line,  it  must 
force  this, sleeve, irom  its  seat  on  ufider 
side  of  piston  17. 

In  running  position  you  have  the  same 
r^rts  as  in  the  later  D-8  valve,  only 'in- 
stead of  air,  after  it  has  passed  the  excess 
spring,  being  pumped  into  train  line  direct, 
it  is  pumped  into  cavity  D  above  pistoni  17, 
then  through  holes  in  piston  17  to  train 
line.  Now.  what  is  the  use  of  the  excess 
pressure  valve  if  it  takes  a  certain  amount 
of  air  in  main  reservoir  to  force  this  sleeve 
from  its  seat  before  air  can  get  to  train 
line?     .Mso.  I  cannot  see  that  cavity  C  in 


7.       BEST    .VRRANGEMENT    OF    MAIN    RESERVOIRS   ON 

ENGINE.      OBSERX-E   THAT   CLEAN 
AND  USING  OUT  OF  THE  OTHER. 


1  Tmin  Drake  Pipe' 

.\N    EIGHT-WHEELED    P.\SSENGER 
AIR   IS   OBTAINED   BY    PUMPING   INTO   ONE   RESERVOIR 


newing  missing  pipe  clamps,  but  it  would 
seem  to  suggest  that  the  turning  of  the 
angle  cock  on  pipe,  so  as  to  give  the  hose 
an  incline  toward  that  on  the  other  car, 
thus  altering  the  vertical  position  of  cock 
key,  takes  from  the  value  of  the  angle 
cock,  with  regard  to  safety,  as  a  train- 
pipe  cock,  and  that  it  would  be  better  to 
rigidly  stick  to  what  has  been  understood 


rotary  valve  has  any  service  to  perform 
except  in  an  emergency  application  of 
brakes. 

Now  I  suppose  a  reduction  above  piston 
17  will  allow  spring  to  force  sleeve  up 
against  under  side  of  piston,  closing  the 
holes,  when  train-line  pressure  will  raise 
piston  and  allow  train-line  pressure  to 
escape   to   atmosphere.      I   have   asked    a 
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number  of  old-timers  about  this  valve,  but 
they  all  say  it  is  the  first  one  they  ever  saw. 
Wish  you  would  please  explain  the  prin- 
ciple of  its  operation. 

Wm.  D.  Hitchcock. 

5(i»i  Marcial,  N.  Mex. 

[This  i*;  one  of  the  first  forms  of  the 
equalizingdischarge  brake  valves, and  only 
a  few  of  them  were  put  out  by  the  West- 


Locating  and  Reporting  Air-Pump 
Troubles. 

Editor: 

Having  been  put  to  much  extra  work  by 
engineers  failing  to  report  fully  the  action 
of  their  air  pump,  I  should  like  to  offer  a 
few  suggestions  which  may  be  of  some 
value  and  save  hours  of  work  in  repairing 
them. 


SENT  BY  A   CORRESPONDENT   WHO   WRITES    ".\    MODERN     (?) 

SUGGESTION   FOR   A    PAINTING   ENTITLED   'CRUELTY   TO   ANIMALS, 


AIR    TESTING    PLANT    AND    A 


inghouse  Air-Brake  Company,  the  D-8  be- 
ing a  great  improvement.  This  valve  was 
catalogued  as  C-7,  and  was  described  in 
the  Air-Brake  Men's  1895  Proceedings, 
now  out  of  print.  The  spring  in  the 
"sleeve"'  was  very  weak,  merely  support- 
ing the  weight  of  the  sleeve.  Gum  and 
dirt  interfered  with  the  operation  of  the 


Many  engineers  simply  report  "Examine 
air  pump;  it  will  not  work."  If  the  en- 
gineer will  note  how  his  pump  acts,  and 
mention  the  actions,  it  will  in  nine  casesout 
of  ten  enable  the  repairman  to  remove  the 
difficulty  in  five  minutes,  where  otherwise 
it  would  take  much  time  to  locate.  For 
instance,    when   a    pump    is  taking    half 


man  who  does  the  repairing,  explain  to 
him  how  the  pump  is  working,  and  then 
the  repairman  in  return  tell  the  cause  for 
the  action.  During  spare  moments,  the 
engineer  .should  watch  carefully  the  re- 
pairing of  pumps,  and  never  be  afraid  to 
ask  questions,  thereby  learning  many 
things  which  may  be  of  use  and  value  to 
them  when  miles  away  from  the  repair 
shop.  In  this  way  he  may  become  a 
second  Tom  Jennings  and  save  the  com- 
pany many  dollars. 

During  my  experience  as  a  repairman,  I 
have  been  called  upon  to  repair  pumps  that 
have  had  to  give  up  their  trains  on  ac- 
count of  the  pumps  failing  to  work,  thus 
causing  a  great  delay  and  incurring  much 
expense.  After  looking  over  these  pumps 
I  have  found  only  a  few  faults,  which 
could  easily  have  been  overcome  by  the  en- 
gineer. A  bent  reversing  stem  (put  in  by 
a  careless  workman)  will  sometimes  cause 
a  pump  to  take  only  part  of  a  stroke;  a 
loose  reversing  plate  refuses  to  allow  the 
pump  to  reverse;  or  a  jam  nut  off  the 
piston  rod  will  cause  the  same  action.  By 
putting  a  small  burr  with  a  chisel  at  each 
<  orner  of  the  reversing  plate  bolts  you  will 
insure  safety  from  their  working  loose. 

I  have  noticed  on  a  certain  class  of  our 
engines  that  the  steam  pipe  to  pump  makes 
a  very  convenient  step  for  men  working 
on  the  top  of  the  boiler,  and  by  so  using  it 
they  form  a  basin  in  the  pipe  where  the 
oil  stays,  and  allows  the  pump  to  run  dry 
and  stop.  Then  the  pump  is  blamed.  I 
also  find  sonje  engineers  persist  in  running 
with  their  drain  cocks  wide  open.  How 
any  man  can  expect  to  oil  the  ties  and  the 
pump  at  the  same  time  is  a  mystery 
to  me. 

These  drain  cocks  are  of  vital  import- 
ance, and  even  if  small  and  simple  looking, 
they  should  not  be  neglected.  A  case  hap- 
pened a  few  days  ago  on  this  system  where 
an  engineer  failed  to  use  them  at  the 
proper  time,  and  the  result  was  a  pj/j-inch 
steam  cylinder  had  to  be  sent  to  the  scrap 
yard.  When  engines  are  left  outside  dur- 
ing cold  weather,  the  drain  cocks  must 
be  left  open.  This  the  engineer  did  not 
do;  the  water  froze  and  cracked  the  steam 
port. 

These  are  only  a  few  of  the  many  things 
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STANDARD   PASSENGER   CAR   FOUNDATION    BRAKE   RIGGING   OF   THE   ATCHISON,   TOPEKA    &    SANTA    FE    RAILWAY    FOR   OPERATING 

HAND  BRAKES  AND  AIR  BRAKES  IN    CONJUNCTION. 

"sleeve"   or   cup,   therefore   demanding   a  strokes,  how  easy  it  would  be  to  put  that  that  cause  air  pumps  to  fail  in  their  duty, 

better  arrangement.     The  D-8  was  the  re-  in  the  report,  then  the  repairer  could  find  and  I  think  engineers  and  firemen  should 

suit.     Your  description  and  understanding  the  trouble  at  once.  make  as  thorough  a  study  of  their  pumps 

of  the  valve  are  correct.— Ed.]  I  would  suggest  that  engineers  find  the  as  they  do  the  rest  of  the  brake,  and  by 


May,  1899. 


LOCOMOTIVE    ENGINEERING 


223 


so  doing  cut  down  tlic  expense  of  running 
tlu-ir  iMigines  considerably. 

James  Bleasdm,e,  Jr., 
Chicago  &  Grand  Trunk  Ry. 
Poii  Huron.  Mich. 


Supply    Valve  for   Double-Headins;; 
Engines. 

Editor: 

I  am  .sending  you  drawing  and  explana- 
tion of  an  automatic  cut-out  valve  to  be 
used  when  double-heading,  to  allovi'  both 


/   5  \^ 


is  turned  to  position  shown  by  dotted  lines 
in  Fig.  2,  when  air  will  pass  down  through 
port  K,  entering  train  line  at  A'. 

I  see  so  many  improvements  ofTercd  in 
your  paper,  and  hope  you  will  publish  this, 
so  that  if  anybody  has  any  criticisms  to 
offer,  I  ma;'  be  able  to  remedy  the  defects 
and  make  the  device  perfect. 

George  H.  Wood, 
Loco.  Fireman,  A.,  T!  &  S.  F.  Ry. 

Argentine,  Kan. 


popular    and   called    forth   many    compli- 
mentary remarks  from  the  members. 


FIG.     I.       AUTOMATIC    CUT-OUT   COCK    FOR 
DOUBLE- HEADING. 

pumps  to  pump  air  to  train  line.  The 
valve  is  to  be  coupled  to  the  train  line  be- 
low engineer's  brake  valve,  at  i,  and 
train  line  attached  at  2.  Air  passes 
down  through  valve  at  M,  a  port  in  three- 
way  cock,  to  port  L  and  chamber  B, 
through  port  F  in  slide  valve  G,  to  port  E, 
entering  train  pipe  at  /,  and  chamber  A 
through  port  /.  At  the  same  time  air 
passes  through  small  port  H  to  chamber  Z, 
equalizing  pressure  on  both  sides  of  pi.s- 
tons  D  and  C. 

When  an  application  of  air  is  made  from 
the  leading  engine,  the  pressure  is  reduced 
in  chamber  A,  and  the  pressure  in  cham- 
bers Z  and  B  will  immediately  move  pis- 
tons C  and  D  and  the  slide  valve  forward, 
closing  ports  E  and  F  and  H.  The  port 
H  being  so  very  small,  there  will  be  very 
little  loss  of  pressure  in  chamber  Z  before 
port  H  will  have  been  closed  by  piston  D 
traveling  by  it.  confining  the  pressure  in 
chamber  Z.  This  cuts  out  the  second  en- 
gine until  such  time  as  the  brakes  are  re- 
leased from  the  leading  engine,  when  pres- 
sjre  will  act  on  piston  C  in  chamber  A, 
suddenly  i  .oving  it  back  in  position  shown 
in  cut. 

When  running  single  engine,  the  handle 


The  discussion  of  the  Air-Brake  Men 
showed  that  the  independent  brake  attach- 
ment was  valuable  for  holding  slack  in 
after  brakes  had  been  released,  and  not 
for  gathering  slack  before  the  train  brakes 
were  set. 


Arrang-ment    for   Double-Headinjt 
Engines. 

Editor: 

The  article  in  February  issue  of  Loco- 
motive Engineering  regarding  the  "spe- 
cial piping  arrangement"  as  used  on  the 
Chesapeake  Ohio  Railway,  brought  to 
my  mind.  Why  not  use  the  signal  line  to 
connect  reservoirs  on  "double-headers"  ? 
In  this  section  of  the  country  it  has  been 
demonstrated  that  good  service  cannot  be 
obtained  by  having  main  reservoir  on  the 
tender,  and  consequently  we  have  to  find 
some  other  location. 

On  a  great  many  roads  "double-head- 
ing" is  an  uncommon  occurrence,  and  is 
done  only  when  some  difficulty  arises, 
when  the  single  engine  cannot  handle  her 
regular  tonnage  on  train.     Such  roads,  I 


QUESTIONS  AND   ANSWERS 

On  Air  Brake  Sub|ect.4. 

(34)  H.  L.  H.,  Pensacola,  Fla.,  writes: 
I  have  the  same  trouble  with  the  plate 

D-8  brake  valve  as  before,  equalizing  pis- 
ton remaining  up,  and  sometimes  with  a 
short  train,  or  the  engine,  the  exhaust 
through  the  preliminary  port  will  not  stop 
until  jerking  the  handle  in  emergency  posi- 
tion several  times.  Could  the  trouble  pos- 
sibly lie  in  the  brake  valve?  A. — Either 
dirt  works  under  your  rotary  valve  or  the 
rotary  mounts  a  ridge  worn  in  the  seat  or 
valve  face.  However,  should  you  mean 
that  air  escapes  at  the  train  pipe  exhaust 
instead  of  the  preliminary  exhaust,  the 
equalizing  piston-packing  ring  may  be  too 
tight  and  stiff,  or  in  need  of  oil. 

(35)  J-     C.    L.,    Jamestown,    N.     D., 
writes: 

I.   How  much  air  pressure  per   square 


X  Pipe  to 
Signal  Line 


LocimolK't  E'lf/intfirtff 

PLAN  SUGGESTED  FOR  UTILIZING  SIGNAL  LINE 
TO  CONNECT  THE  MAIN  RESERVOIRS  OF 
BOTH    ENGINES    IN    DOUBLE-HEAD   TRAIN. 

assume,  would  not  feel  warranted  in 
equipping  engines  as  per  Chesapeake  & 
Ohio  arrangement  and  maintaining  a  sep- 
arate line  of  pipe  and  hose.  The  arrange- 
ment of  which  I  speak,  and  of  which  I 
enclose  a  rough  sketch,  while  perhaps  not 
perfect  in  every  respect,  I  think  will  en- 
able the  second  engine  to  maintain  her 
position  as  "assistant."  The  engines  must 
be  equipped  with  signal  apparatus  with 
pipe  leading  '  -  front  end  of  engine  as  well 
as  rear  end.  The  signal  reducer  must  be 
in  cab  and  connected  with  reservoir  pipe 
leading  to  engineer's  valve  at  A.  This 
connection  is  made  at  a  double  tee  or 
cross-over,  the  opposite  side  of  tee  being 
for  J4-inch  pipe ;  this  j4-inch  pipe  leading 
to  three-way  cock  at  B.  The  signal  re- 
ducer must  be  supplied  with  handle  C  for 
cutting  out,  thereby  making  it  more  con- 
venient for  engineer.  E.  O.  Palmer. 
St.  Albans,  Vt. 


The  souvenir  key-rings  and  guest's 
badges  presented  by  Locomotht;  En- 
gineering to  the  Detroit  convention  were 
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fig.  2.    automatic  cut-out  cock  for 
double-heading. 

inch  at  all  times  is  there  in  cavity  y  in  the 
quick-action  triple  valve?  2.  How  does  it 
get  there  at  all  times?  3.  How  much  re- 
s'stance  has  check-valve  spring  12,  or  has 
it  any  resistance?  This  has  caused  a  great 
deal  of  argument  in  our  air-brake  room. 
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A. — I.  When  brakes  are  off.  or  are  being 
charged  or  recharged,  the  pressure  in 
chamber  y  is  equal  to  that  in  train  pipe 
minus  the  resistance  of  the  spring  12  un- 
der compression.  A. — 2.  When  brakes  are 
being  charged,  recharged  or  are  off,  cham- 
ber y  gets  air  from  the  train  pipe.  Should 
the  brakes  be  applied  10  or  15  pounds  in 
service,  and  the  check  valve  be  perfectly 
tight,  chamber  31  would  merely  hold  its 
own  pressure,  receiving  no  additional 
pressure  from  any  source.  However, 
should  an  emergency  application  be  made, 
and  the  train-pipe  pressure  be  drawn  low, 
and  the  check  valve  leak,  pressure  in 
chamber  y  would  be  replenished  by  that  in 
the  brake  cylinder  and  auxiliary  reservoir. 
.'\. — 3.  The  resistance  varies  a  little,  but 
may  be  gotten  exactly  by  attaching  an  or- 
dinary small  hook  scale  to  the  check  valve 
in  a  sectional  triple. 

(36)  H.  L.  H.,  Pensacola,  Fla.,  writes: 
I  have  a  6-inch  air  pump  that  worked 
thus:  On  admitting  sufficient  steam  to 
start  it,  it  made  the  downward  stroke  all 
right,  but  the  upward  one  was  very  slow 
until  nearly  at  its  end,  when  it  reversed  it- 
self correctly,  but  repeated  its  lame  motion 
on  the  upper  stroke.  Upon  examining  I 
found  the  packing  rings  in  the  reversing 
piston,  upper  and  lower  main  valve,  to  fit 
nicely,  and  the  reversing  valve  and  rod 
were  in  good  condition.  The  air  valves 
were  not  broken  nor  stuck,  having  their 
proper  lift  and  air  passages  clear.  It  has 
been  running  in  this  way  for  three  days, 
when  it  suddenly  sobered  up,  and  is  now 
working  like  a  new  pump.  I  didn't  make 
any  alterations  or  repairs,  only  examined 
as  above.  Please  explain  the  cause.  A. — 
Since theexamination  proved  the  air  valves 
and  air  passages  all  right  and  the  reversing 
mechanism  all  right,  the  trouble  must 
have  been  some  obstruction  to  the  en- 
trance of  steam  to  the  under  side  of  main 
piston  or  exhaust  from  top  side.  This 
obstruction  may  have  been  a  piece  of 
gasket  or  other  foreign  substance  which 
worked  out  suddenly.  Sometimes  failure 
to  give  sufficient  clearance  to  bottom 
corner  of  reversing  slide  valve  blocks  the 
entrance  of  steam  to  the  head  and  makes 
a  slow  upstroke;  but  this  trouble  would 
not  disappear  suddenly  unless  the  corner 
was  filed  off. 


brake  instruction  car,  which  will  be  placed 
in  charge  of  Mr.  Thompson,  air-brake  in- 
structor and  traveling  engineer  of  the  line. 


Fifty-eight  per  cent,  of  the  freight  cars 
in  the  State  of  Michigan  are  equipped  with 
air  brakes. 


Mr.  Andrews  said  that  all  engines  on 
the  New  Haven  road  have  a  gage  on  the 
driver  brake,  and  excellent  results  were 
had. 


A  member  in  the  convention  said  he  be- 
lieved that  a  gage  tn  the  cylinder  is  the 
only  proper  solution  of  maintaining  driver 
brakes. 


An  example  of  careless  piping  was  ob- 
served on  an  engine  recently  coming  from 
the  shop,  where  eleven  elbows,  three 
unions  and  one  tee  in  the  pipe  connection 
between  the  triple  valve  and  driver  brake 
cylinders  were  found. 


Mr.  Miller,  superintendent  of  motive 
power  of  the  Michigan  Central  road,  in  a 
speech  before  the  Air-Brake  Men's  con- 
vention, got  off  the  following  witticism : 
"A  locomotive  has  two  habits  considered 
bad  in  a  man.     It  smokes  and  drinks." 


withdraw  displacing  screw  until  end  is 
Ihish  with  bottom  of  leather  packing, 
place  extractor  in  position  as  shown  in 
sketch,  and  draw  up  firmly  the  nuts  on 
long  bolts.  Now  with  a  steel  bar  about  3 
feet  long  run  in  displacing  screw,  which 
will  compress  the  white  lead  and  create 
an  enormous  pressure  (about  36.000 
pounds  per  square  inch,  allowing  40  per 
cent,  for  friction)  in  cylinder,  which  acts 
on  the  four  in  piston  or  ram  and  forces 
the  piston  rod  from  cross-head,  which  is 
done  without  putting  injurious  stresses 
on  the  cross-head.  As  will  be  seen,  the 
side  bolts  go  each  side  of  the  cross-head, 
and  simply  put  a  compressive  strain  on  it, 
instead  of  a  local  strain  at  pin-hole. 


Chamber  filled 
with  white  lead 


PISTON-ROD    REMOVER. 


We  are  informed  that  the  Pittsburgh  & 
Western   has  just   completed   a   new   air- 


'  Piston-Rod  Remover. 

We  show  with  this  a  piston  extractor 
which  was  designed  by  Mr.  John  R. 
Gould,  of  Richmond,  Va.,  to  replace  an 
old  extractor,  a  sketch  of  which  is  also 
shown.  The  new  extractor  was  designed 
with  the  intention  of  relieving  the  cross- 
head  of  the  destructive  stresses  produced 
by  the  old  one,  which  often  resulted  in 
fracturing  cross-head  at  one  or  more  of 
the  places  indicated. 

The  old  extractor  was  simply  an  old 
cross-head  wrist-pin,  grooved  out  and 
fitted  with  taper  key,  fitting  piece,  nut  and 
washer  as  shown  in  sketch,  and  with  the 
assistance  of  a  12-pound  sledge  hammer, 
you  were  sure  to  either  remove  the  piston 
o.'  break  the  cross-head. 

The  new  extractor  consists  of  a  cylin- 
der piston,  ram,  displacing  screw,  two 
washers,  leather  packing,  packing  nut,  etc., 
as  shown  in  sketches.  To  operate,  first 
fill  chamber  or  cylinder  with  white  lead. 


This  has  been  in  use  in  the  Chesapeake 
&  Ohio  shop  for  a  year  and  a  half,  and 
has  given  good  satisfaction. 


Correspondence  instruction  in  technical 
subjects  was  instituted  by  The  Interna- 
tional Correspondence  Schools,  of  Scran- 
ton.  Pa.,  and  its  students  and  graduates, 
which  now  number  more  than  So.ooo.  have 
ranked  with,  and  in  some  branches  have 
surpassed,  students  and  graduates  of  other 
technical  schools.  They  teach  mechanical,, 
electrical,  steam  and  civil  engineering,  me- 
chanical and  architectural  drawing,  archi- 
tecture, plumbing,  English  branches,  book- 
keeping, etc.,  having  more  than  fifty 
courses.  Students  may  study  at  home,  de- 
voting such  time  as  they  can  spare,  and 
the  instructors  are  in  constant  communi- 
cation with  them  through  the  mails.  These 
schools  have  been  endorsed  by  leading  en- 
gineers, and  graduates  from  them  are  al- 
ways in  demand. 
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Vandalia  Express  Engines. 

Tlic  annexed  engraving  shows  one  of 
four  heavy  express  passenger  locomotives 
recently  built  for  the  Vandalia  line  by  the 
Schenectady  Locomotive  Works.  The  en- 
gines are  in  service  pulling  heavy  fast  ex- 
press trains  between  Indianapolis  and  St. 
Louis,  and  they  are  gaining  a  high  reputa- 
tion for  the  efficient  way  in  which  they  do 
the  required  work.  The  engines  were 
built  under  the  direction  of  Mr.  W.  C. 
Arp.  superintendent  of  motive  power,  and 
we  understand  that  they  went  into  service 
with  exceptionally  small  trouble  from  the 
annoyances  common  to  the  breaking-in 
process.  The  Vandalia  line  is  noted  for 
the  large  mileage  made  by  its  passenger 
engines,  and  we  expect  in  course  of  time 
to  tell  about  the  great  mileage  made 
monthly  by  these  engines.  The  principal 
dimensions  are : 


Schenectady  8  Wheeler  for  Vandalia  Line. 


Steam  1110  lb«. 


Weight  on  Driver*,       8J.800  Iba 
•■  Tniok,         40.500  " 
Totul  V.'elKht.  1S2.300  •• 

Tuuk  Cupuc'ltj',  0  000  (falH. 


Uain  Joamol, 
Truck      '• 
Main  Crank  pin 
Vftlve  Travel 


Ev'jinc  Diagram 


«'i  lo" 

«'x  «" 
«" 
Locomnltvc  Englnfrrlng. 


VANDALIA  EXPRESS  ENGINE. 


Weight  in  working  order — 132.300 
pounds. 

Weight  on   drivers — 85,800  pounds. 

Wheel-base,  driving — 8  feet  6  inches. 

Wheel-base,  rigid — 8  feet  6  inches. 

vVlieel-base,  total — 24  feet  5  inches. 

Diameter  of  cylinders — 20  inches. 

Stroke  of  piston — 26  inches. 

Horizontal  thickness  of  piston — s% 
inches. 

Diameter  of  piston  rod — i%  inches. 

Kind  of  piston  packing — 2^-inch  C.  L 
rings. 

Kind  of  piston-rod  packing — United 
States. 

Size  of  steam  ports — 18  x  \%  inches. 

Size  of  exhaust  ports — 13  x  3  inches. 

Size  of  bridges — m  inches. 

Kind  of  slide  valves — Allen-American. 

Greatest  travel  of  slide  valves — 6  inches. 

Outside  lap  of  slide  valves — lyi  inches. 

Inside  lap  of  slide  valves — Line  and  line. 

Lead  of  valves  i.i   full  gear — Line  and 


line  full  forward  motion,  }/4-inch  lead  at 
6-inch  cut-off. 

Kind  of  valve-stem  packing — United 
States. 

Diameter  of  driving  wheels  outside  of 
tire — 78  inches. 

Material  of  driving-wheel  centers — Cast 
steel. 

Tire  held  by — Shrinkage. 

Driving-box  material — Phosphor  bronze. 

Diameter  and  length  of  driving  jour- 
nals— 8-'4  inches  diameter  by  11^4  inches. 

Diameter  and  length  of  main  crank  pin 
journals — 6  inches  diameter  by  6  inches. 

Diameter  and  length  of  side  rod  pin 
journals — 4^2  inches  diameter  by  4  inches. 

Engine  truck,  kind — Four-wheel,  rigid 
center. 

Engine-truck  journals — 6  inches  diam- 
eter by  10  inches. 

Diameter  of  engine-truck  wheels — ^6 
inches. 

Kind   of   engine-truck   wheels — McKee- 


Fuller,  steel-tired,  spoke  wheels. 

Boiler,  style — Extended  wagon-top. 

Outside  diameter  of  first  ring — 62^ 
inches. 

Working  pressure — 190  pounds. 

Material  of  barrel  and  outside  of  fire- 
box— Coatesville  steel. 

Thickness  of  plates  in  barrel  and  out- 
side of  firebox — ^.  11-16  and  ^  inch. 

Horizontal  seams — Butt  joint,  sextuple 
riveted,  with  welt  strip  inside  and  out- 
side. 

Circumferential  seams — Double  riveted. 

Firebox,  length — 108; 4  inches. 

Firebox,    width — 40    inches. 

Firebox,  depth — Front.  75^  inches; 
back.  6iii   inches. 

Firebox,  material — Carbon  steel. 

Firebox  plates,  thickness — Sides.  5-16 
inch:  back.  5-16  inch:  crown,  is  inch; 
lube  sheet,  ?4  inch. 

Firebox,  water  space — Front  4  inches; 
sides.  4  inches ;  back,  4  inches. 
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Firebox,  crown  staying — Radial,  i-inch 
diameter. 

Firebox  staybolts — Ji  and  15-16  inch 
diameter. 

Tubes,  material— Charcoal  iron,  120 
inches  thick. 

Tubes,  number  of — 320. 

Tubes,  diameter — 2  inches. 

Tubes,  length  over  tube  sheets — 12  feet 
S  inches. 

Heating  surface,  tubes — 2,066  square 
feet. 


for  train ;  Leach  sand-feeding  apparatus ; 
Janney  coupler  at  front  of  engine  and  rear 
of  tender;  steam-heat  apparatus,  complete, 
for  tender  and  train;  laggings  and  jacket 
made  removable  over  staybolts. 


The  Horwich  Shops  of  the  Lancashire 
&  Yprkshire  Railway — IL 

BY  F.  J.  MILLER,  in  American  Machinist. 
(Continued  from  April  number.) 
Fig.    18     shows    a    machine    which     is 
one    of    the    boldest    conceptions    of    the 


FIG.    18.      HORWICH   SHOPS,  L.    &  Y.   RAILWAY. 


and  which  had  been  constructed  in  that 
establishment  many  years  before  for  do- 
ing the  same  work.  We  have  no  use  for 
such  a  machine  here,  because  we  do  not 
do  the  work  requiring  it.  The  machine 
is  for  milling  out  the  metal  to  form  the 
cranks,  and,  roughly,  the  crank-pins  also 
for  the  main  driving  axles  of  inside  con- 
nected locomotives.  Unfortunately  the 
"setting  out"  plate  in  the  foreground  of 
Fig.  18  obstructs  the  view  of  the  ma- 
chine, but  its  general  features  can  readily 
be  made  out.  As  these  axles  come  from 
the  forge  the  mass  of  metal  which  forms 
the  two  webs  of  a  crank  and  the  crank- 
pin  is  in  one  solid  chunk,  and,  as  our 
readers  know,  the  usual  practice  in  ma- 
rine work  is  to  drill  through  at  the  cor- 
ners where  the  pin  joins  the  webs  and 
then  slot  out  the  piece,  leaving  the  pin  a 
more  or  less  misshapen  affair  to  be 
slowly  reduced  to  form  in  the  lathe.  The 
large  number  of  axles  to  be  made  all 
alike  in  locomotive  work,  however,  justi- 
fies and  in  fact  demands  something  better 
than  this.  The  machine  consists  essenti- 
ally of  a  bed  having  a  head  and  a  foot- 
stock  between  which  the  forging  is 
swung  on  centers  with  suitable  fixtures 
for  the  off-set  and  can  be  given  a  rotary 
feed  motion  when  required.  At  the  rear 
of  the  headstock  (though  in  front  of  it 
in  the  view  shown)  is  a  swinging  frame 
of  very  massive  proportions,  pivoted  be- 
low as  shown,  carrying  the  tremendous 
milling  cutter  spindle  at  the  top  and  ar- 
ranged   to    feed    the    inserted    tooth    mill 


Heating  surface,  firebox — 175  square 
feet. 

Heating  surface,  total — 2,241  square 
feet. 

Grate  surface — 30.07  square  feet. 

Exhaust  pipes- — Single. 

Exhaust  nozzles — 4->4  inches,  4^  inches, 
S  inches  diameter. 

Smoke  stack,  inside  diameter — 17}'2 
inches  at  top,  16  inches  near  bottom. 

Smoke  stack  top  above  rail — 15  feet  4?^ 
inches. 

Boiler  supplied  by — Tivo  injectors.  Sel- 
lers improved,  9^  R.  H.,  Monitor  No.  9 
L.  H. 

Weight  of  tender,  empty — 46,200  pounds. 

Wheels,  number  of — Eight. 

Wheels,  diameter — 36  inches. 

Journals,  diameter  and  length — 5  by  9 
inches. 

Wheel-base — 17  feet  8  inches. 

Tender  frame — lo-inch  steel  channels. 

Tender  trucks — Center  bearing  double 
I-beam  bolster,  with  side  bearings  on  back 
truck. 

Water  capacity — 6,000  United  States 
gallons. 

Coal  capacity — 10  tons. 

Total  wheel-base  of  engine  and  tender — 
52  feet  25^  inches. 

Engine  equipped  with  two  Coales  safety 
valves ;  Nathan  &  Co.  No.  9  triple  sight- 
feed  lubricator ;  Westinghouse- American 
combined   brakes  on   drivers,   tender  and 


FIG.    19.      HORWICH    SHOPS,  L.    &   Y.    RAILWAY. 


milling  machine  idea  in  existence.  I 
do  not  know  who  is  to  be  credited  with 
the  origination  of  it,  for  in  the  older 
shops  at  Crewe  I  saw  machines  essenti- 
ally like  it  at  work,  and,  later,  at  the 
great  establishment  of  the  Cockerill 
Company  at  Seraing,  Belgium,  I  saw  a 
machine   embodying   the    same    principles 


toward  the  work  by  means  of  a  screw 
which  takes  hold  of  the  swinging  frame 
at  the  top,  as  shown.  When  the  work  is 
at  first  put  into  the  machine  it  does  not 
rotate,  but  is  held  still  in  such  a  position 
that  the  milling  cutter,  being  fed  in,  cuts 
out  the  slot  forming  the  crank-webs,  and 
this   feed    automatically   stops   when    the 
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right  depth  is  reached  to  leave  enough 
metal  to  form  the  pin.  The  cutter  arbor 
is  then  held  in  this  position  while  the 
feed  motion  which  revolves  the  axle  on 
the  centers,  being  thrown  in,  mills  the 
pin  so  closely  to  size  and  shape  that 
when  the  axle  afterward  goes  to  the  lathe, 
only  finishing  cuts  are  required  on  the  pins. 

The  inserted  cutters  resemble  round 
nose  planer  tools  and  are  given  top  rake, 
so  that  they  may  really  cut,  as,  in  fact, 
such  tools  usually  do  in  European  shops 
and  not  merely  push  off  the  metal  as  they 
usually  do  in  our  own  shops.  The  ma- 
chine, as  may  readily  be  imagined,  is 
very  efficient  as  compared  with  any  other 
practiced  method  of  removing  the  same 
metal. 

Fig.  19  is  a  twenty-spindle  drilling  ma- 
chine for  drilling  boiler  plates  before 
bending,  no  boiler  plates  being  punched 
in  this  establishment.  In  position  on  the 
machine  will  be  seen  five  boiler  plates 
and  a  template  by  which  they  are  drilled, 
and  it  will  be  noticed  that,  though  the 
machine  appears  to  have  been  originally 
planned  to  be  driven  by  belt,  it  is  now 
driven  by  a  direct-attached  motor  seen  at 
the  right. 

At  Figs.  20  and  21  a  special  machine 
for  tapping  staybolt  holes  in  fireboxes  is 
seen.  By  means  of  this  machine  the  four 
sides  of  the  firebox  can  all  be  tapped  at 
the  same  time.  The  machine  is  picked 
up  by  a  crane,  placed  over  a  firebox,  as 
shown,  and  fastened  by  bolts.  Adjustable 
idlers  permit  a  driving  rope  to  be  led 
from   the  nearest   convenient   pulley   and 
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each  tapper  is  swung  from  a  trolley, 
which  permits  free  horizontal  movement, 
while  a  system  of  counterweights  takes 
care  of  the  slack  rope  and  permits  the 
necessary  vertical  movement. 


Fig.   22    shows    the    400-ton    hydraulic 
flanging  press  with  the  furnaces,  and   in 
the     foreground     some     smokebox     front 
plates  that  have  been  flanged. 
(To  be  continued.) 


A  Young  Admirer  of  "Locomotive 
Engineering." 

The  wife  of  one  of  our  subscribers 
writes :  "My  little  boy  is  so  interested  in 
i^ocoMOTivE  Engineering,  although  not 
six  years.  He  is  always  anxious  for  the 
book  to  come,  and  when  it  comes  he  takes 
the  book  and  explains  the  engines  as  if 
he  were  an  old  engineer ;  and  when  his 
papa  tells  anything  about  the  engine,  he 
listens,  and  can  tell  word  for  word.  He 
declares  he  will  be  an  engineer.  I  want 
liim  to  be  a  doctor,  but  he  says,  'No, 
mamma ;  I  am  going  to  be  an  engineer.' 
His  name  is  Orlando  Potter,  and  he  lives 
at  Sacramento,  Cal." 


Since  commencing  to  equip  their  loco- 
motive lubricators  with  the  Tippett  attach- 
ment for  overcoming  the  back  pressure, 
the  Detroit  Lubricator  Company  advise  us 
that  their  trade  in  these  devices  has  been 
very  materially  increased.  They  further 
state  that  many  lines  which  formerly  used 
other  makes  of  lubricators  exclusively  are 
equipping  their  new  engines  with  the 
Detroit  lubricators  with  Tippett  attach- 
ment, believing  them  to  be  more  capable 
of  meeting  the  requirements  of  the  modern 
high-pressure  locomotive  than  any  other 
article  of  the  kind. 
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British  Opposition  to  Safety  Appliances 

The  question  of  safety-car  couplers  is 
beginning  to  agitate  the  railway  world  of 
Great  Britain  just  as  it  began  to  excite  the 
attention  of  the  American  people  about 
twenty-five  years  ago.  The  harvest  of 
death  that  came  from  the  killing  of  men 
engaged  in  the  occupations  that  required 
them  to  couple  cars,  after  very  long  suf- 
fering, roused  the  apathetic  public  opinion 
of  America  to  demand  a  cessation  of  the 
human  carnage.  The  people  demanded 
that  the  coupling  should  be  done  in  such 
a  way  that  sacrifice  of  life  and  limb  should 
no  longer  be  a  neces.sary  concomitant  of 
that  work.  The  railroad  companies  with 
■one  accord  replied  that  the  general  intro- 


open  to  conviction.  After  years  of  inves- 
tigation and  discussion  the  Master  Car 
Builders'  Association  reported  in  favor  of 
a  certain  type  of  automatic  car  coupler 
which  could  be  operated  without  danger  to 
the  men  engaged  in  the  work  of  coupling 
and  uncoupling  cars,  and  in  the  course  of 
time  the  Interstate  Commerce  Commission 
recommended  to  Congress  that  the  adop- 
tion of  that  safety  device  should  be  made 
compulsory  after  a  certain  time,  and  laws 
were  enacted  which  carry  into  effect  that 
recommendation,  .iiready  the  annual  re- 
ports of  the  Interstate  Commerce  Com- 
mission prove  that  the  introduction  of  this 
form  of  safety  appliance  has  greatly  re- 
duced   the    destruction    to    life    and    limli 


tramples  selfishness  under  its  heel.  It  will 
be  the  same  in  this  case,  in  the  long  run. 
When  a  mechanical  appliance  can  be  in- 
troduced which  will  reduce  human  suffer- 
ing, the  general  introduction  of  that  ap- 
pliance is  inevitable,  be  it  the  best  form  of 
continuous  brake  or  the  best  form  of  aut> 
matic  car  coupler. 

So  far  as  safety  appliances  in  train  oper- 
ating are  concerned,  America  is  the  Greater 
Britain  which  the  lesser  must  follow  even- 
tually. In  the  end,  all  the  powers  of  sel- 
fishness are  futile  to  hurl  back  the  agres- 
sion of  humanity.  Nothing  occupies  the 
attention  of  our  inventors  of  improve- 
ments in  railway  appliances  so  much  as 
ihe  producing  of  means  for  reducing  the 
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•duction  of  automatic  couplers  was  imprac- 
ticable; but  inventors  and  leaders  of 
humane  sentiment  insisted  that  the  intro- 
duction of  couplers  that  could  be  operated 
without  danger  to  the  switchmen  was  en- 
tirely practicable  and  merely  a  matter  of 
expense,  and  the  conflict  between  the  con- 
servative impulses  of  railroad  manage- 
ment, and  the  awakened  sentiment  of 
human  pity  for  death  and  suffering  pro- 
ceeded to  engage  in  a  struggle  more 
worthy  of  interest  and  attention  than  any 
fight  before  recorded  in  the  history  of  the 
world.  The  fights  of  the  gods  were  mere 
'trifles  in  comparison. 

After  protracted  denials  that  a  practic- 
able solution  of  the  automatic  car-coupler 
problem  was  possible,  the  railroad  com- 
panies referred  the  matter  to  the  Master 
Car  Builders'  Association,  to  investigate 
what  could  be  done,  and  incidentally  to 
•indicate  that  the  railroad  companies  were 


among  the  men  engaged  in  car  coupling, 
and  the  indications  are  that  when  auto- 
matic couplers  are  applied  to  all  cars,  the 
accidents  due  to  coupling  and  uncoupling 
will  practically  cease. 

Pity  for  the  army  of  men  who  annually 
go  down  to  death  in  the  British  Isles  while 
engaged  in  the  unheroic  occupation  of 
coupling  cars,  has  begun  to  manifest  itself 
just  as  it  began  to  stir  the  hearts  of  our 
people  twenty-five  years  ago  for  the  men 
who  were  victims  in  the  same  industrial 
conflict.  In  Britain  the  same  condition  of 
sentiment  and  selfishness  that  we  witnessed 
is  apparent.  The  railway  employes  and 
the  public  are  demanding  the  introduction 
of  automatic  couplers,  and  the  railway 
companies  are  declaring,  with  one  accord, 
that  the  thing  is  impracticable.  When  the 
contending  forces  of  selfishness  and  of 
humanity  come  into  conflict,  we  have 
noticed   that,    in   the   long   run,   humanity 


danger  to  the  traveling  public  and  to  those 
who  serve  that  public.  Every  advance 
which  we  make  in  this  line  must  in  the 
long  run  be  adopted  by  all  civilized  coun- 
tries. The  British  railway  managers  who 
are  opposing  the  introduction  of  automatic 
couplers  are  merely  marking  time. 


The  Meriden  Machine  Tool  Company, 
Meriden,  Conn.,  have  issued  a  special 
European  edition  of  their  "Story  Without 
Words."  It's  a  neat  little  booklet  and 
shows  several  interesting  tools,  as  well  as 
gives  a  number  of  apt  illustrations. 


The  mechanic  is  making  rapid  strides  in 
the  navy  these  days.  There  are  to  be  100 
warrant  machinists,  which  makes  officers 
of  them.  Pay  will  range  from  $1,200  to 
$1,800  per  year,  and  they  will  have  sepa- 
rate quarters  from  the  enlisted  men. 
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PERSONAL. 

Mr.  W.  S.  Teniplctun  li;is  been  appointed 
general  foreman  of  the  Southern  Pacific 
at  Bakcrsfield,  Cal. 

Mr.  C.  M.  Harrison  ha,s  been  appointed 
superintendent  of  the  Jamestown  &  Chau- 
tauqua at  Jamestown,  N.  Y. 

O.  De  Young,  master  mechanic  of  the 
Galveston,  Harrisbtirg  &  San  Antonio  at 
El  PasD,  Texas,  died  on  Marcli  24th. 

Mr.  John  Vought  has  been  appointed 
master  mechanic  of  the  Lehigh  Valley  at 
Hazleton,  Pa.,  to  succeed  Mr.  F.  Roth, 
resigned. 

Mr.  Garret  Vliet  has  been  appointed 
master  mechanic  of  the  Grand  Trunk  Rail- 
way at  Gorhani,  N.  H.,  vice  Mr.  Frank 
Joy,  resigned. 

Mr.  F.  Horton  has  been  appointed  super- 
intendent of  the  Des  Moines  Northern  & 
Western  at  Des  Moines,  la.,  vice  Mr.  J. 
F.  Gibson,  resigned. 

Mr.  Frank  Ray  has  been  appointed  road 
foreman  of  engines  of  the  Pennsylvania  at 
Fort  Wayne,  Ind.,  to  take  the  place  of  A. 
H.  Polhemus,  deceased. 

Mr.  N.  L.  Mewhinney  has  been  appoint- 
ed general  foreman  of  the  Alabama  Great 
Southern  at  Birmingham,  Ala.,  in  place  of 
Mr.  W.  Smitley,  resigned. 

Mr.  G.  L.  Warren,  for  the  past  fifteen 
vears  chief  draftsman  for  the  Chicago,  St. 
Paul,  Minneapolis  &  Omaha,  has  been  ap- 
pointed mechanical  engineer. 

Mr.  G.  U.  Biser  has  been  appointed  car 
foreman  of  the  Fort  Worth  &  Denver  City 
at  Fort  Worth,  Texas,  taking  the  place  of 
Mr.  B.  T.  McCl  Ilan,  resigned. 

Mr.  U.  C.  Hugiston,  formerly  engineer 
on  the  Cheshire  branch,  has  been  appoint- 
ed traveling  engineer  of  the  Cheshire 
branch  of  the  Fitchburg  Railroad. 

Mr.  H.  T.  Bentley,  general  foreman  of 
the  Chicago  &  Northwestern  at  Clinton, 
la.,  has  been  promoted  to  the  position  of 
master  mechanic  at  Baraboo,  Wis. 

Mr.  J.  Fleisher  has  been  appointed  mas- 
ter mechanic  at  Eagle  Grove,  la.,  of  the 
Chicago  &  Northwestern.  He  was  previ- 
ously general  foreman  at  Winona,  Minn. 

Mr.  James  Oborne,  assistant  to  the  vice- 
president  of  the  Canadian  Pacific,  has  been 
appointed  general  superintendent  of  the 
Western  division,  with  office  at  Winnipeg, 
Man. 

The  office  of  division  master  mechanic 
on  the  Colorado  &  Southern  at  Denver, 
has  been  abolished,  and  Mr.  J.  Piccioli  has 
been  appointed  general  foreman  at  Den- 
ver, Colo. 

Mr.  N.  J.  Pritchard  has  been  promoted 
from  the  position  of  foreman  of  machin- 
ery to  that  of  master  mechanic  on  the 
Hutchinson  &  Southern  Railwayat  Hutch- 
inson, Kan. 

Mr.  J.  H.  Pennington  has  been  ap- 
pointed superintendent  of  motive  power  of 
the  Delaware,   Susquehanna  &  Schuylkill 


at  Drifton,  Pa.,  in  place  of  John  R.  Wag- 
ner, deceased. 

Mr.  R.  A.  Dugan,  purchasing  agent  of 
the  Elgin,  Jolict  &  Eastern,  has  been  ap- 
pointed purciiasing  agent  of  the  Chicago, 
Lake  .Shore  &  Eastern  also,  in  place  of 
Mr.  L.  D.  Doty. 

Mr.  Wm.  Hutchinson,  master  mechanic 
i)t  the  Chicago  &  Northwestern  at  Eagle 
Grove,  la.,  has  been  transferred  to  Win- 
ona, Mmn.,  to  take  the  place  formerly  held 
by  Mr.  W.  Mcintosh. 

Mr.  B.  P.  Holland,  general  superinten- 
dent of  the  Norfolk,  Virginia  Beach  & 
Southern,  has  been  appointed  general  man- 
ager, with  headquarters  at  Norfolk.  Va., 
vice  Mr.  W.  T.  McCulloch,  resigned. 

Mr.  B.  T.  McCIellan,  foreman  of  the 
car  department  of  the  Fort  Worth  &  Den- 
ver City  at  Fort  Worth,  Texas,  has  re- 
signed to  become  general  foreman  of  the 
Illinois  Central  at  New  Orleans,  La. 

Mr.  L.  Stewart,  train  master  of  the 
Chesapeake  &  Ohio  at  Lexington,  Ky.,  has 
resigned  to  accept  the  position  of  superin- 
tendent of  the  San  Antonio  &  Gulf,  with 
headquarters  at  San  Antonio,  Texas. 

Mr.  G.  W.  Dixon,  roadmaster  of  the 
Pittsburgh,  Lisbon  &  Western,  has  been 
promoted  to  the  position  of  master  me- 
clianic  of  that  road  at  New  Galilee,  Pa., 
vice  Mr.  Richard  Beeson,  resigned. 

Mr.  John  Forster,  recently  appointed 
master  mechanic  of  the  Colorado  &  South- 
ern, has  been  promoted  to  the  position  of 
superintendent  of  motive  power  at  Den- 
ver, Colo.,  vice  Mr.  J.  S.  Turner,  resigned. 

Mr.  E.  J.  Mulaney,  formerly  engineer 
on  tunnel  division  of  the  Fitchburg  Rail- 
road, has  been  appointed  traveling  engi- 
neer of  the  Eastern  division  of  the  Fitch- 
burg Railroad  between  Boston  and  Fitch- 
burg. 

Mr.  A.  C.  Deverall,  superintendent  of 
the  St.  Cloud  shops  of  the  Great  Nor- 
thern, has  been  promoted  to  the  position 
of  superintendent  of  the  car  and  machine 
shops  at  St.  Paul,  vice  Mr.  S.  F.  Forbes, 
promoted. 

Mr.  W.  H.  Stocks,  master  mechanic  of 
the  Eastern  Iowa  division  of  the  Chicago, 
Rock  Island  &  Pacific,  has  been  transferred 
to  the  Illinois  division,  with  office  at  Chi- 
cago, 111.,  in  place  of  Mr.  A.  L.  Studer, 
promoted. 

Mr.  Theodore  Haberkorn  has  been  ap- 
pointed master  mechanic  of  the  Kenova 
shops  of  the  Norfolk  &  Western.  He  was 
formerly  connected  with  the  motive-power 
department  of  the  Pittsburgh,  Fort  Wayne 
&  Chicago. 

Mr.  A.  O.  Williams,  train  master  of 
the  Columbus,  Sandusky  &  Hocking  at 
Qolumbus,  O.,  has  resigned  to  accept  the 
position  of  superintendent  of  the  Seattle 
&■  S^n  Francisco  Railway  &  Navigation 
Company  at  Seattle,  Wash. 

Mr.  D.  C.  Moon,  superintendent  of  the 
Dunkirk.  Allegheny  Valley  &  Pittsburgh, 
has   resigned  to   accept    the    position    of 


superintendent  of  the  Rome,  Watertown 
&  Ogdensburg  at  Watertown,  N.  Y,,  vice 
Mr.  t.  G.  Russell,  resigned. 

Mr.  R.  D.  Fiddler,  general  foreman  of 
the  Chicago,  Rock  Island  &  Pacific  at 
Hcrington,  Kan.,  has  been  promoted  to 
position  of  master  mechanic  of  the  East- 
ern Iowa  division  at  Rock  Island,  III.,  vice 
Mr.  W.  H.  Stocks,  transferred. 

Mr.  G.  W.  Bartlctt,  division  engineer  of 
the  Eastern  division  of  the  New  York 
Central,  has  been  appointed  superinten- 
dent of  the  Dunkirk,  Allegheny  Valley  ft 
Pittsburgh,  with  headquarters  at  Dunkirk, 
N.  Y.,  vice  Mr.  D.  C.  Moon,  promoted. 

Mr.  John  B.  McKim,  train  master  of 
the  Er  c  &  Ashtabula  division  of  the  Penn- 
sylvania, has  resigned  to  accept  the  posi- 
tion of  superintendent  of  the  Western 
division  of  the  Pittsburgh,  Fort  Wayne  ft 
Chicago  at  Fort  Wayne,  Ind.,  vice  Mr.  C. 

D.  Law. 

Mr.  C.  A.  Seley,  mechanical  engineer  of 
the  Northern  Pacific  at  St.  Paul,  Minn., 
whose  writings  are  well  known  to  our 
readers,  has  resigned  to  accept  the  position 
of  mechanical  engineer  of  the  Norfolk  ft 
Western  at  Roanoke,  Va.,  vice  Mr.  G.  R. 
Henderson,  resigned. 

Mr.  W.  J.  Wilgus,  engineer  of  mainten- 
ance of  way  of  the  New  York  Central  & 
Hudson  River,  has  been  appointed  chief 
engineer  of  that  road  (headquarters  xt 
New  York),  vice  Mr.  Walter  Katte,  re- 
signed. The  oflSce  of  engineer  of  mainten- 
ance of  way  has  been  abolished. 

Mr.  A.  L.  Studer,  master  mechanic  of 
the  Illinois  division  of  the  Chicago,  Rock 
Island  &  Pacific,  has  been  promoted  to 
the  position  of  assistant  superintendent  of 
motive  power  of  the  lines  west  of  the 
Missouri  River,  with  office  at  Horton, 
Kan.,  vice  Mr.  J.  W.  Fitzgibbon,  resigned. 

Mr.  J.  S.  Turner,  superintendent  of  mo- 
tive power  of  the  Colorado  &  Southern  at 
Denver,  Colo.,  has  resigned  to  accept  the 
position  of  assistant  superintendent  of  mo- 
tive power  of  the  Fitchburg  Railroad  at 
Boston,  Mass.  He  was  formerly  superin- 
tendent of  motive  power  on  the  West  Vir- 
ginia Central  &  Pittsburgh. 

Mr.  J.  T.  Johnson,  general  superinten- 
dent of  the  Cleveland  Terminal  &  Valley 
Railroad  and  superintendent  of  the  Akron 
division  of  the  Baltimore  &  Ohio,  has  been 
presented  with  a  handsome  diamond  ring 
by  the  receivers  of  the  Baltimore  &  Ohio, 
for  services  rendered  on  the  Chicago  divi- 
sion, in  addition  to  his  other  duties  dur- 
ing the  heavy  freight  traffic  in  December. 

Mr.  E.  W.  Mortimer,  an  old-time  engi- 
neer on  the  Great  Northern  Railroad,  has 
been  promoted  to  master  mechanic  of  Fer- 
gus Falls  division ;  headquarters  at  Mel- 
rose, Minn.    He  takes  the  place  of  Mr.  T. 

E.  Adams,  who  has  been  transferred  to 
the  Eastern  Minnesota  Railroad;  head- 
quarters West  Superior,  Wis.  Both  are 
old-time  engineers  of  the  Great  Northern 
and  fully  capable  of  filling  the  position  of 
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master  mechanic.  It  also  speaks  well  of 
Mr.  Hill  to  promote  his  men  from  the 
ranks. 

Mr.  P.  H.  Brang.-;,  electrician  of  the 
Delaware,  Lackawanna  &  Western  at 
Hoboken,  N.  J.,  has  had  his  jurisdiction 
extended  over  all  signals  on  the  division. 

Mr.  J.  W.  Cloud  is  going  to  London  as 
vice-president  and  general  manager  of  the 
Westinghouse  Air-Brake  Company,  Lim- 
ited. Mr.  R.  W.  Bayley,  of  the  Pitts- 
burgh office,  will  succeed  Mr.  Cloud  at 
Chicago,  and  Mr.  R.  A.  Parke,  Eastern 
representative,  will  succeed  Mr.  Bayley. 
Mr.  L.  F.  Purtill,  at  present  assistant  to 
Mr.  Parke,  will  take  charge  of  the  New 
York  office.  It  is  understood  that  Mr.  F. 
M.  Nellis  will  enter  the  New  York  office 
when  the  college  year  is  finished. 

The  annual  meeting  of  the  stockholders 
of  the  Joseph  Dixon  Crucible  Company 
was  held  at  the  Company's  main  office, 
Jersey  City,  N.  J.,  Monday,  April  17th, 
and  out  of  a  possible  vote  of  7,345  shares, 
there  were  7,069  shares  voted  for  the  re- 
election of  the  old  board,  consisting  of 
Edward  F.  C.  Young.  John  A.  Walker, 
Daniel  T.  Hoag,  Richard  Butler,  William 
Murray,  Alexander  T.  McGill  and  Joseph 
D.  Bedle.  President  E.  F.  C.  Young, 
Vice-President  and  Treasurer  John  A. 
Walker.  Secretary  Geo.  E.  Long  were  re- 
elected by  the  directors.  Judge  Joseph  D. 
Bedle  was  also  re-elected  as  counsel. 

Mr.  A.  M.  Waitt,  who  has  been  '^r 
seven  years  general  master  car  builder  of 
the  Lake  Shore  &  Michigan  Southern 
Railway  at  Cleveland,  O.,  has  been  ap- 
pointed superintendent  of  motive  power 
and  rolling  stock  of  the  New  York  Cen- 
tral Railroad,  succeeding  Mr.  Wm.  Bu- 
chanan, resigned.  Mr.  Waitt  is  a  grad- 
uate of  the  Massachusetts  Institute  of 
Technology,  and  entered  railway  service 
in  1879  as  draftsman  in  the  car  and  loco- 
motive department  of  the  Chicago,  Bur- 
lington &  Quincy.  He  was  chief  drafts- 
man for  two  years  of  the  Eastern  Rail- 
road of  Massachusetts ;  then  became  gen- 
eral foreman  of  the  car  department,  which 
turned  him  to  the  car  side  of  railway  ser- 
vice. He  has  always  taken  a  very  keen 
ii  terest  in  locomotives,  however,  and  has 
made  several  attempts  to  return  to  the  lo- 
comotive department. 

Mr.  W.  C.  Hayes,  of  the  Minneapolis  & 
St.  Louis  Railway,  has  been  appointed  lo- 
comotive superintendent  of  the  Baltimore  ,% 
Ohio  Railroad,  with  headquarters  in  Balti- 
more. The  position  he  will  fill  is  similar 
to  that  of  general  road  foreman  of  en- 
gines. He  will  have  charge  of  all  the 
enginemen,  traveling  engineers,  air-brake 
inspectors  and  others  connected  with  the 
mech.  ical  operation  of  trains.  Mr. 
Hayes  has  been  for  years  a  locomotive 
engineer  on  the  Minneapolis  &  St.  Louis, 
and  has  been  a  very  influential  member  of 
the  Brotherhood  of  Locomotive  Engineers, 
having  been  for  several  years  a  grand 
officer.  He  acted  as  general  agent  for 
Locomotive   Engineering   in   the   Minne- 


apolis and  St.  Paul  district,  and  did  a 
great  deal  to  spread  its  circulation  there. 
He  is  a  natural  leader  of  men,  and  we  an- 
ticipate that  he  will  make  a  great  success 
in  his  new  position. 

Mr.  Ed.  M.  Sawyer,  a  well-known 
locomotive  engineer  on  the  Canadian 
Pacific,  with  headquarters  at  Winnipeg, 
Manitoba,  has  obtained  six  months'  leave 
of  absence  to  enter  the  employment  of  the 
International  Correspondence  Schools,  at 
Scranton,  Pa.  He  will  travel  with  that 
company's  car,  and  if  he  finds  the  duties 
congenial  he  will  resign  from  the  Canadian 
Pacific.  Mr.  Sawyer  is  chairman  of  the 
Grand  Executive  Board  of  the  Brother- 
hood of  Locomotive  Firemen,  and  is  a 
very  influential  member  of  that  order. 
He  is  one  of  the  best  posted  men  con- 
cerning locomotive  mechanism  we  have 
ever  met.  and  is  sure  to  be  a  valuable 
acquisition  to  the  International  Corre- 
spondence Schools.  We  were  always  sur- 
prised that  the  Canadian  Pacific  Railway 
Company  did  not  find  a  higher  position  for 
him  than  that  of  running  a  locomotive. 

In  the  retirement  of  Mr.  William  Bu- 
chanan from  the  position  of  superinten- 
dent of  motive  povv-er  of  the  New  York 
Central,  after  serving  the  company  for 
over  fifty-two  years,  one  of  the  most  cele- 
brated of  our  railroad  mechanics  with- 
draws to  enjoy  a  well-deserved  rest  from 
harassing  labors.  Mr.  Buchanan  was  born 
in  Dumbarton.  Scotland,  sixty-nine  years 
ago,  and  was  brought  to  this  country  when 
a  child.  He  began  railway  work  in  1847, 
and  passed  through  the  grades  of  machin- 
ist apprentice,  machinist,  locomotive  en- 
gineer, shop  foreman  and  master  me- 
chanic. In  1881  he  was  made  superinten- 
dent of  motive  power  of  the  whole  New 
York  Central  system,  and  a  few  years  later 
his  authority  was  extended  over  the  car 
department,  and  at  the  time  he  resigned  he 
nad  charge  of  the  rolling  stock  of  all  the 
lines  controlled  by  the  New  York  Central. 
Mr.  Buchanan  invented  several  valuable 
improvements  on  railroad  appliances,  par- 
ticularly on  signals.  His  water-table  fire- 
box also  gained  some  favor;  L-it  his  prin- 
cipal success  has  been  in  the  development 
of  the  high-speed  locomotive.  His  cour- 
age in  designing  engines  whose  size  and 
capacity  were  limited  only  by  the  height 
and  width  of  tunnels  led  the  way  to  the 
modern  high-speed  engine.  Mr.  Buchanan 
has  been  in  delicate  health  all  winter,  and 
he  received  a  peremptory  order  from  his 
physician  to  retire  from  business,  which 
led  to  his  resignation. 


The  new  edition  of  "Locomotive  En- 
gine Running  and  Management"  promises 
to  be  as  popular  as  it  was  when  the  book 
first  appeared  in  1885.  The  numerous  fire- 
men who  are  looKing  forward  for  promo- 
tion are  displaying  keen  interest  in  the 
revised  edition,  and  they  say  that  the  an- 
swers to  the  Traveling  Engineers'  stand- 
ard examination  questions  are  worth  the 
price  of  the  book. 


EQUIPMENT  NOTES. 

Lehigh  Valley  Railroad  have  ordered 
500  cars  from  the  Buffalo  Car  Company. 

St.  Louis  &  San  Francisco  Railroad 
have  ordered  200  cars  from  the  St.  Charles 
Car  Company. 

Chicago  &  Northwestern  Railway  have 
ordered  300  cars  from  the  Terre  Haute 
Car  Company. 

Huntingdon  &  Broad  Top  Railroad  have 
ordered  from  the  Jackson  &  Woodin  Com- 
pany 500  cars. 

Dickson  Locomotive  Works  are  to  build 
ten  consolidated  locomotives  for  the  Dela- 
ware &  Hudson  Railroad. 

Chicago  Terminal  Transfer  Railroad 
have  ordered  100  cars  from  the  Illinois 
Car  &  Equipment  Company. 

Baldwin  Locomotive  Works  are  going 
to  build  five  consolidated  locomotives  for 
the  Atchison,  Topeka  &  Santa  Fe  Rail- 
way. 

Buffalo  &  Susquehanna  Railroad  have 
ordered  two  six-wheel  connected  locomo- 
tives from  the  Pittsburgh  Locomotive 
Works. 

Schenectady  Locomotive  Works  have 
received  an  order  from  the  Dominion  Coal 
Company  for  two  six-wheel  connected  lo- 
comotives. 

Buffalo,  St.  Mary's  &  Southwestern 
Railroad  have  placed  an  order  for  500 
cars  with  the  Michigan  Peninsular  Car 
Company. 

Pittsburgh  Locomotive  Works  have  or- 
ders to  build  three  six-wheel  connected 
locomotives  for  the  Cincinnati,  Hamilton 
&  Dayton  Railway. 

Brooks  Locomotive  Works  have  re- 
ceived an  order  for  one  consolidated  loco- 
motive for  the  Buffalo  &  Susquehanna 
Railroad,  also  one  for  the  Rio  Grande  & 
Eagle  Pass  Railway. 

Baldwin  Locomotive  Works  have  re- 
ceived orders  for  one  six-wheel  connected 
locomotive  for  Roane  Iron  Company, 
twenty  consolidated  locomotives  for  the 
Mexican  Centra!  Railway  and  twenty-five 
consolidated  locomotives  for  the  Pennsyl- 
vania Railroad. 

The  Baldwin  Locomotive  Works,  Phila- 
delphia, Pa.,  have  received  an  order  for 
sixty  engines  from  the  Indian  Govern- 
ment. The  company  intends  to  complete 
the  entire  order  n  four  months.  Several 
of  these  engines  will  be  used  on  the  new 
railroad  from  India  to  Burmah. 

Baldwin  Locomotive  Works  are  about 
t  receive  an  order  from  the  Ottawa,  Arn- 
prior  &  Parry  Sound  Railway  for  eight 
consolidated  locomotives  of  the  Vauclain 
compound  type.  They  are  to  be  equipped 
with  Westinghouse  brakes,  "Diamond  S" 
brake  shoes,  Gould  couplers,  Hancock  in- 
spirators, Crosby  safety  valves,  Leach 
sanding  devices.  Detroit  lubricators  and 
Crosby  steam  gages. 
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One  of  our  friends  who  ckm't  smoke 
lias  a  little  tale  of  woe  of  his  own,  as 
follows :  "I  don't  mind  a  man's  smoking 
(might  myself,  if  I  could  afford  it  and 
didn't  get  sick),  but  I  do  kick  at  a  certain 
train  I  have  to  ride  on  quite  frequently. 
It's  a  four-car  train.  First  comes  the  bag- 
gage and  smoker  combined,  then  a  parlo'' 
car,  smoker  No.  2  (which  hasn't  any 
sign,  and  you  don't  know  it  till  you  get 
into  it),  and  then  the  "sit-up  car,"  as 
the  boys  call  it.  Four  cars,  and  only  one 
of  them  for  the  women,  children  and 
poor,  half-baked  men  like  myself  that 
don't  know  how  to  smoke.  Don't  seem 
•Mst  the  right  way  to  divide  up;  but 
p'rhaps  I'm  prejudiced." 


The  "Vulcan"  and  the  "Infanta  Maria 
Teresa." 

Although  the  "Vulcan,"  the  floating 
machine  shop  of  the  navy  may  not  be 
strictly  a  railroad  subject,  it  is  a  mechani- 
cal one,  and  is  of  interest  to  every  shop 
man.  Formerly  the  merchant  steamer 
"Chatham,"  40  feet  beam,  265  feet  long, 
she  was  fitted  out  at  the  Boston  Navy 
Yard  with  all  the  appliances  that  seemed 
likely  to  be  needed. 

The  equipment  included  an  iron  and 
brass  foundry,  pattern  shop,  forge  shop, 
machine  shop,  tool  room  and  a  place  for 
boiler  work.  Pig  iron,  copper,  tin,  lead 
and  sand  had  to  be  carried  for  the  foun- 
dry ;  lumber  for  the  pattern  shop ;  steel 
and  iron  of  all  shapes  and  sizes  for  the 
machine  work,  and  stores  of  all  kinds. 

The  foundry  was  a  space  15  by  16  feet. 
and  here  was  a  36-inch  cupola  and  two 
brass  furnaces.  In  order  to  prevent  fire, 
all  wood  was  remove^  from  the  deck 
here,  asbestos  board  was  laid  down,  and 
this  covered  with  about  3  inches  of  ce- 
ment. Under  the  cupola  firebrick  was  used 
in  addition,  and  the  decks  above  were 
shielded  by  sheet  metal  and  asbestos. 
Heats  as  heavy  as  1,500  pounds  were  run 
from  this  cupola. 

The  machine  shop  had  Gould  &  Eber- 
hardt  shapers.  Brown  &  Sharpe  milling 
machines,  a  Reed  lathe,  and  a  lot  of  old 
Navy  Yard  tools  that  had  seen  better 
days.  The  ventilating  system  installed 
by  the  B.  F.  Sturtevant  Company  was 
one  of  the  few  comforting  features,  from 
t!.e  men's  standpoint. 

Prof.  VV.  S.  Aldrich  and  Mr.  Gardiner 
W.  Sims,  both  of  whom  were  officers 
aboard  the  "Vulcan,"  give  some  very  in- 
teresting facts  concerning  their  work  in 
repairing  the  vessels  of  the  fleet,  as  well 
as  the  "Infanta  Maria  Teresa"  and  the 
gunboat  "Sandoval."  afterward  towing 
the  "Teresa"  until  she  was  abandoned. 

Although  designed  primarily  to  repair 
the  steam-engine  equipment  of  the  fleet, 
the  work  of  tlie  "Vulcan"  covered  almost 
every  part  of  the  battleships  and  smaller 
vessels.  They  made  a  new  battle-hatch 
for  the  "Iowa,"  to  replace  the  one  shot 
away  by  a   stray   Spanish   shell,   and  this 


inckukd  imttiiig  in  a  new  piece  of  deck 
and  making  the  hatch  cfimliing  of  angle 
iron.  They  manufactured  spare  parts  in 
quantity  for  nearly  all  the  vessels,  besides 
overhauling  the  "Sandoval"  and  putting 
her  into  .service,  as  well  as  patching  the 
holes  in  the  "Teresa"  preparatory  to 
bringing  her  North. 

It  is  interesting  to  note  that  they  made 
no  repairs  for  the  "Oregon,"  Engineer 
Milligan's  only  order  being  for  some 
spare  parts  to  replace  those  used.  This 
is  a  sidelight  on  the  wonderful  voyage  of 
this  noble  battleship  and  the  equally  won- 
derful work  of  her  engineers.  When 
Commodore  Melville  thinks  best  to  lay 
down  the  work  he  has  carried  on  so  well, 
wc  would  suggest  that  Chief  Engineer 
Milligan  be  seriously  considered  as  a 
successor. 

The  "Vulcan"  not  only  did  the  repair 
work  of  the  fleet — about  seventy  vessels 
being  stationed  in  this  vicinity — but  actu- 
ally fitted  out  Commodore  Watson's  fleet 
when  it  was  expected  to  sail  to  Spain. 

On  November  I,  1898,  the  "Vulcan" 
started  North  with  the  "Teresa"  in  tow. 
having  been  in  Cuban  water  just  four 
months,  and  her  shop  working  night  and 
day  most  of  the  time.  As  is  known,  they 
ran  into  a  hurricane  and  were  obliged  lO 
abandon  the  "Teresa"  on  the  5th,  after 
assisting  in  taking  ofT  the  one  hundred 
and  fourteen  men  who  were  on  her.  In 
spite  of  the  severe  weather,  not  a  man 
was  lost,  and  the  "Teresa"  was  driven 
ashore  on  Cat  Island,  where  she  lies  to- 
day. 

It  is  interesting  to  note  that  this  is  be- 
lieved to  be  the  island  where  Columbus 
first  set  foot,  instead  of  Watling's  Island, 
as  has  been  claimed.  The  wreck  of  the 
Spanish  cruiser,  representing  the  final  de- 
parture of  Spain  from  this  continent, 
ashore  on  the  very  threshojd  of  their  vast 
possessions  of  two  centuries  ago,  can 
hardly  fail  to  turn  our  thoughts  toward 
the  ultimate  end  of  any  nation  which  re- 
fuses to  keep  pace  with  the  age.  In  re- 
gard to  the  "Teresa,"  it  may  soothe  our 
feelings  over  her  loss  to  know  that  it  is 
the  belief  among  naval  engineers  that  it  is 
better  as  she  is.  Although  she  appeared 
sound  when  they  left  Guantanamo  Bay, 
the  heavy  weather  seemed  to  open  every 
joint,  which  was  due  to  their  being  weak- 
ened by  the  shock  of  exploding  shells  and 
the  straining  caused  by  the  fire  on  her. 
This  being  the  case  it  is  far  better  to  have 
her  on  Cat  Island  without  the  loss  of  a 
man,  than  to  have  had  her  fitted  out  and 
go  down  with  all  on  board  because  of  her 
inability  to  weather  a  storm.  As  a  matter 
of  sentiment  we  wanted  her ;  as  a  matter 
of  business  we  are  better  off  without  her, 
and  we  are  indebted  to  the  peerless  Dewey 
for  our  prizes  of  war  in  the  shape  of  several 
gunboats  he  has  had  raised  and  fitted  out. 

In  closing  it  is  but  fair  to  point  out  that 
to  Commodore  Melville  is  due  the  credit 
for  fitting  out  the  "Vulcan,"  which  in- 
augurates a  new  departure  in  naval  war- 


fare. Never  before  has  it  been  attempted 
to  run  a  foundry  or  a  regular  machine 
shop  at  sea — yet  both  were  entirely  suc- 
cessful. 

Without  the  facilities  for  repairing  dam- 
age a  fleet  can  make  but  one  attack  and 
then  turn  tail  to  reach  home  or  sink,  as 
the  case  may  be.  With  a  repair  ship  as 
part  of  the  fleet,  convoyed  just  as  the 
colliers  or  supply  vessels  are,  the  repairs 
can  be  made  in  any  fairly  sheltered  place, 
and  operations  resumed  without  a  naval 
base. 


Practically  the  whole  of  the  world's 
supply  of  platinum  comes  from  Russia. 
Nearly  all  the  important  mines  have 
passed  into  the  hands  of  foreigners.  Ac- 
cording to  a  St.  Petersburg  newspaper, 
there  is  a  group  of  mines  concentrated  in 
the  Verkhotursk  district  of  the  Govern- 
ment of  Perm,  numbering  about  seventy, 
of  which  forty  are  being  worked.  In  the 
course  of  last  year  several  of  these  passed 
into  the  hands  of  foreigners,  including  a 
Paris  syndicate  having  a  capital  of  several 
million  francs,  and  five  out  of  the  existing 
seven  great  platinum  enterprises  in  the 
Urals  are  now  reported  to  have  been  pur- 
chased by  foreigners.  There  is  said  to  be 
really  no  demand  in  Russia  for  the  metal, 
and  when  Russians  owned  the  mines  they 
exported  the  ore  in  the  rough  state  to  be 
treated  in  Germany  and  other  countries. 
The  production  of  the  mines  in  the  Verk^ 
hotursk  district  amounted  last  year  to 
about  six  tons.  This  may  not  seem  a 
large  quantity  when  we  consider  that 
platinum  is  the  heaviest  of  the  metals,  ex- 
cepting the  still  rarer  metal,  iridium,  but 
it  must  be  borne  in  mind  that  it  can  only 
be  compared  with  gold  in  value.  The 
price  per  ton  was  estimated,  in  connec- 
tion with  the  purchase  of  some  of  these 
mines,  by  the  Paris  syndicate  already  re- 
ferred to,  at  from  £160,000  to  £192,000. — 
English  Mechanic. 


A  well-known  railroad  superintendent 
who  has  been  exceptionally  successful  in 
the  management  of  men,  was  asked  why 
it  was  that  contentment,  harmony  and  loy- 
alty prevailed  on  his  division,  while  dis- 
cord and  numerous  manifestations  of  fric- 
tion and  mutual  dislike  were  apparent  be- 
tween officers  and  men  on  the  other  divi- 
sions. His  answer  was.  "I  have  a  recipe 
which  I  dose  the  men  with  pretty  regu- 
larly. It  consists  of  a  mixture  of  one-half 
kindness  and  the  other  half  firmness."  We 
advise  officials  having  trouble  with  their 
men  to  cut  out  this  recipe  and  paste  it  in 
their  hats. 


The  Crosby  Steam  Gage  &  \'alve  Com- 
pany are  making  quite  a  point  at  present 
about  the  construction  of  their  single-bell 
whistle  on  account  of  its  durability  and 
effectiveness. 
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A  Special  Granite  Car. 

The  rather  novel  illustration  shows  a 
special  car  made  for  transporting  granite. 
The  base  shown  was  sent  from  Barre,  Vt., 
to  Cincinnati.  Ohio,  on  October  28th  of 
last  year,  via  the  Montpelier  &  Wells 
River,  Central  Vermont,  Ogdensburg  & 
Lake  Champlain,  New  York  Central, 
Michigan  Central,  and  Cincinnati,  Hamil- 
ton &  Dayton  railroads.  The  extreme 
height  from  rail  was  15  feet  I  inch,  the 
base  being  loaded  through  the  "well  hole," 
as  shown.  The  car  is  36  feet  long,  9  feet 
2  inches  wide,  4  feet  3  inches  high,  and 
weighs  41.000  pounds  without  the  block- 
ing, which  adds  7,300  pounds  to  the  car. 
The  journals  are  sJ^  by  9  inches ;  the  six 
truss  rods  2%  inches  in  diameter,  and  the 
capacity    100,000   pounds.      It   is   equipped 


knuckles,  and  thinks  the  opening  for  the 
link  is  too  wide,  as  it  makes  the  knuckle 
too  weak.  He  sent  out  for  use  on  the 
Chicago,  Burlington  &  Quincy  a  lot  of 
knuckles  for  caboose  cars,  with  an  open- 
ing only  lYi  inches  wide.  They  arc  in 
service  without  any  complaint  of  difficulty 
in  using  a  link  to  couple  to  other  cars. 
Some  men  are  calling  for  a  solid  knuckle 
with  no  opening  for  a  link,  but  Mr.  Rhodes 
does  not  think  the  time  has  yet  come  for 
this  change  in  the  knuckle  for  general  ser- 
vice. He  defended  the  Master  Car  Build- 
ers' coupler,  saying  that  long  trains  could 
not  be  handled  safely  with  any  other  type 
of  coupler. 

The  committee  took  a  firm  stand  for  the 
present  contour  lines ;  their  report  was  re- 
ceived, adopted  and  referred  to  the  Master 


giving  them  an  order  for  some  experi- 
mental work,  to  get  them  to  confine  the 
energies  of  their  men  to  finishing  the 
really  essential  portions  of  the  model,  the 
usual  excuse  being  that,  if  the  mechanic 
finishes  one  part  roughly,  he  is  likely  to 
make  an  equally  rough  job  of  the  re- 
mainder. In  a  minor  degree  manufactur- 
ing engineers  are  guilty  of  the  same  fault, 
whilst  others  are  able  to  combine  the 
highest  class  of  finish  in  the  essential  por- 
tions of  a  machine  with  a  minimum  of 
profitless  labor  elsewhere. 

Some  time  ago  we  took  to  pieces  one 
of  the  small  drills  driven  by  compressed 
air  (Chicago  pneumatic  drill),  which  are 
now  becoming  so  common.  The  examina- 
tion thus  made  showed  this  piece  of  work 
to   be.   all   things   considered,   one  of   the 
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with  Westinghouse  air  brake.  Tower 
couplers,  and  weighs,  together  with  base, 
100,980  pounds.  The  base  alone  weighs 
52,680  pounds. 


Car  Builders'  Assoc  ation's  Committee  on 
Couplers. 


The  M.  C.  B.  Coupler. 

At  the  meeting  of  the  Western  Railway 
Club  on  April  i8th,  the  question  of  the 
variation  of  the  contour  lines  of  the  vari- 
ous makes  of  couplers  was  under  discus- 
sion, in  connection  with  the  report  of  the 
committee.  Several  plans  for  a  gage  to 
show  this  variation  were  submitted.  Mr. 
J.  N.  Barr  had  a  design  which  was  calcu- 
lated to  show  whether  the  coupler  had 
had  a  proper  alignment  with  the  shank. 
It  was  stated  by  several  gentlemen  pres- 
ert  that  it  was  not  unusual  to  find  coup- 
lers that  have  been  sprung  out  of  line 
when  contracting  while  cooling  off  after 
casting  or  in  annealing. 

In  this  connection,  would  it  not  be  well 
for  manufacturers  to  test  their  coiiplers 
before  delivery,  and  assure  themselves  that 
they  are  in  line,  so  that  they  couple  and 
uncouple  properly. 

Mr.    G.    W.    Rhodes    spoke    of    weak 


Good  Workmanship. 

In  the  elder  days  of  art,  builders  wrought 

with  zealous  care  ■ 
Each    unseen    and   hidden   part,    for    the 

gods  see  everywhere. 

What  constitutes  good  workmanship? 
The  view  of  one  portion  of  the  com- 
munity is  well  set  forth  in  the  couplet  with 
which  we  have  headed  this  article.  Strictly 
defined  and  limited  the  principles  there 
inculcated  are  highly  commendable ;  but 
unless  so  restricted  are  likely  to  lead  to 
what  may  almost  be  termed  an  immoral 
waste  of  labor.  The  scamping  of  work 
simply  because  it  is  concealed  from  easy 
inspection  is  one  thing,  but  the  application 
of  labor  to  work,  which  adds  neither  to 
the  beauty  or  efficiency  of  a  structure  or 
tool,  is  almost  equally  objectionable.  In 
too  many  cases  this  consideration  is  un- 
heeded. Mathematical  instrument  and 
model  makers  are  especial  offenders  in 
this  respect     It  is  almost  impossible,  in 


best  examples  of  manufacturing  engineer- 
ing we  have  ever  met  with.  For  rough- 
ness of  finish,  certain  of  the  concealed 
portions  of  the  tool  exceeded  anything  we 
had  previously  experienced,  whilst  the 
finish  of  the  actual  working  parts  was,  on 
the  other  hand,  as  near  perfection  as  is 
commercially  possible.  The  pistons  were 
ground  dead  true,  and  fitted  their  cylinders 
airtight,  without  requiring  packing.  The 
valve,  which  was  of  the  rotating  type,  was 
finished  in  an  equally  perfect  way.  In 
short,  throughout  no  soft  packings  were 
used,  the  moving  parts  fitting  in  their 
seats  with  si'ch  accuracy  as  to  practically 
prevent  al'  leakage.  The  gears,  used  in 
reducing  th  ■  speed  of  the  prime  spindle 
to  that  of  the  drill  spindle,  had  all  cut 
teeth,  and  ran  most  sweetly ;  still,  the 
filing  on  the  crank  cheeks,  which  fitted 
nothing,  was  absolutely  the  roughest  we 
have  ever  met  with  in  a  finished  article. 
The  cheeks  were,  when  the  drill  was  in 
running  order,  absolutely  concealed  from 
view,  and  thus  labor  expended  on  finishing 
them    would    neither   have    added    to    the 
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efficiency  or  appearance  of  the  tool.  Good 
engineering,  therefore,  mindful  of  the  fact 
that  tools  are  built  for  human  use,  and 
not  for  gods  with  all-piercing  eyes,  quite 
rightly  reduced  to  a  mininuuii  all  labor 
on  these  hidden  parts. 

To  take  another  instance,  some  enclosed 
engines  of  American  make,  we  have  ob- 
served, are  supplied  with  connecting  rods 
not  even  rough  turned,  but  simply  forged 
to  size  as  near  as  may  be.  The  eyes  at 
either  end,  the  crosshcad  pin  and  the 
crank  pin  a  e,  on  the  other  hand,  most 
carefully  finished.  Here,  again,  the  es- 
sential work  is  done  in  a  thoroughly 
efficient  manner,  but  the  labor  on  the  non- 
essential  kept  to   its   lowest   limit.     Such 


The    Locomotive   for   the    /Vlidland 
Railway. 

We  show  herewith  the  first  of  the  lot  of 
locomotives  built  by  the  Baldwin  Locomo- 
tive Works  for  the  Midland  Railroad  of 
England.  As  will  be  seen  they  arc  a 
plain  mogul  of  practically  standard  Ameri- 
can practice,  except  the  buffers  and  trim- 
mings, which  very  properly  conform  to 
Midland  practice,  in  fact,  came  from  Eng- 
land to  be  put  on. 

Fireboxes  and  staybolts  are  copper, 
front  and  rear  crank  pins  are  flush  wilh 
the  rod,  injectors  feed  direct  into  boiler 
head,  stack  has  a  brass  top,  and  Gresham 
steam  sanders  are  used  front  and  back  of 
the   main   drivers.      The   exhaust   nozzles 


Length — 72  inches. 

Width — 3.3>:»  inches. 

rJciith — 76^  inches. 

Thickness  of  sheets — '/^  inch. 

Tube  sheet — J4  and  '/i  inch. 
Tubes : 

Number — 263. 

Diameter — 154  inches. 

Length — 10  feet  sH  inches. 
Heating  Surface: 

Firebox — 120  square  feet. 

Tubes — 1,246  square  feet. 

Total — 1,366  square  feet. 

Grate  area — 16.7  square  feet. 
Driving  Wheels : 

Diameter,  outside — 60  inches. 

Journals — 7  x  8  inches. 


BALDWIN    MOGUL   FOR    MIDLAND   RAILWAY   OF   ENGLAND. 


procedure,  in  our  opinion,  is  far  better  en- 
gineering than  the  more  usual  custom  of 
machining  such  rods  all  over.  The  forg- 
ings  referred  to  above  were  excellent  ar- 
ticles. 

In  fact,  one  of  the  advantages  of 
executing  work  in  this  way,  is  that  it 
educates  smiths  and  molders  to  turn  out 
their  work  with  a  good  finish,  independent 
of  what  may  happen  to  it  afterwards  in  the 
machine  shop.  Of  course  from  some 
points  of  view  work  expended  in  beautify- 
ing an  engine  or  machine  is  also  profitless, 
but  fortunately  man  does  not  live  by  bread 
alone,  and  indirectly  there  is  a  distinct 
gain  in  giving  occasion  for  the  exercise 
of  the  xsthetic  instincts  of  engine  drivers 
or  machine  attendants,  who  thereupon 
take  a  pride  in  their  work.  At  one  time 
this  consideration  led  to  the  adoption  of 
gothic  moldings  and  other  abortions  in 
machine  parts,  and  to  a  less  reprehensible 
excess  in  use  of  machined  and  polished 
details. — Engineering. 


are  high,  and  the  blower  is  in  the  form  of 
a  casting  surrounding  the  nozzle,  the 
steam  entering  the  side  and  being  dis- 
tributed through  holes  in  the  casting  so  as 
to  give  a  central  blast.  The  cab  is  roomy, 
and  should  be  a  surprise  party  to  those  ac- 
customed to  the  small  one  generally  used 
there.  The  screw  reverse  is  also  con- 
spicuous by  its  absence.  The  tanks  are 
not  provided  with  scoops,  but  they  have 
a  large  water  space  in  proportion  to  coal 
room.  They  are  neatly  painted  in  the 
prevailing  Midland  color  and  present  a 
fine  appearance  generally. 

The  main  dimensions  follow : 
Cylinders : 

Diameter — 18  inches. 

Stroke — 24  inches. 
Boiler : 

Diameter — 56  inches. 

Thickness  of  sheets — 5^  inch. 

Working  pressure — 180  pounds. 
Firebox : 

Material — Copper. 


Truck  Wheels : 

Diameter — a  inches. 

Journals — 5  x  8  inches. 
Wheel  Base: 

Driving — 14  feet  9  inches. 

Total  engine — 22  feet  2  inches. 

Total  engine  and  tender — 43  feet. 
Weight : 

On  drivers — 83.100  pounds. 

On  truck — 17,150  pounds. 

Total  engine — 100,250  pounds. 

Total      engine      and      tender  —  179,550 
pounds. 


There  was  a  tremendously  fast  run 
made  on  the  Chicago,  Burlington  & 
Quincy  on  April  14.  A  distance  of  197.3 
miles  was  made  in  192  minutes,  including 
stops,  and  in  183^  minutes  running  time. 
The  "Burlington  route"  is  gradually  gain- 
ing a  reputation  for  the  fast  running  of 
trains.  The  company's  fine  motive  power 
and  excellent  road-bed  make  fast  running 
possible  and  safe. 
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Blacksmith  Tools  for  a  Railroad  Shop. 

IIY   JAMES   RAHI1.LY. 

Any  blacksmith  shop  handling  locomo- 
tive or  car  work,  either  building  new  or 
repairing,  can  add  to  the  rapidity  of  turn- 
ing out  work  as  well  by  having  a  complete 
set  of  smith's  tools  as  by  any  automatic 
machine.  The  machines  are  good;  both 
together  are  better. 

There  should  be  a  too!  room  like  a 
machine  shop,  where  all  templates,  draw- 
ings, formers,  punches,  drifts  and  special 
tools   are   kept.     There   should   be   about 


this  down  in  a  straight  line  through  the 
center  of  your  swage.  After  you  have 
it  where  you  want  it,  take  a  size  from  1-16 
to  %  inch  larger  than  the  size  you  want 
to  swage  in  it  and  drive  it  down  until  its 
depth  is  as  shown  in  Fig.  i. 

Now  take  it  to  the  anvil,  put  it  in  and 
see  how  it  lines  up  for  being  square.  Trim 
off  one  end  square  wjth  anvil,  let  the  other 
end  project  %  inch  over  the  anvil.  The 
sides  will  be  spread  out ;  so  trim  them, 
square  down  and  smooth  up  with  flatter. 
Heat  it  and  put  it  in  anvil.  Take  the 
piece  of  round  iron;  wet  it.  Set  your 
swage  on  and  have  the  helper  strike  it 
hard,  dipping  every  time  to  make  the 
block  well  inside.  Then  put  your  top 
swage  out  near  the  end  and  strike  a  couple 
of  blows,  repeating  at  the  other  end.  This 
leaves  it  high  in  the  middle,  and  will  not 
cut  up  work  as  a  straight  groove  will. 

Make  top  swage,  and  in  fact  all  tools 
that  are  handled  all  day,  as  light  as  pos- 
sible. The  light  tools  last  longer,  too,  as 
they  do  not  crystallize  so  easily.  These 
should  be  made  of  tool  steel.  Make  top 
swages  by  heading  down  like  a  flatter  and 
then  bending  into  shape.  Take  a  pair  of 
dividers  and  set  at  half  the  diameter  of 
swage.  Set  one  point  in  the  center  of  the 
arc  and  mark  the  circle.  This  will  give 
your  swage  one-third  of  the  circumference, 
as  shown  in  Fig.  I.  Forge  the  lips  down 
smooth ;  also  take  care  that  your  swage  is 
square  and  true  when  finished,  as  this 
enables  better  work  to  be  done. 
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one  steam  hammer  to  every  four  fires,  and 
cranes  so  arranged  that  each  fire  can  swing 
its  heat  to  the  hammer. 

Top  and  bottom  swages  from  half  to 
three  and  one  half  inches  by  eighths,  and 
from  this  to  six  inches  by  quarters,  should 
be  made  and  made  right.  When  these  are 
made  as  they  should  be  they  will  give  good 
results  and  please  the  user.  This  is  the 
way  I  make  them.  In  making  bottom 
swages  get  out  a  square  block,  punch  a 
square  hole  in  it  of  same  size  as  anvil 
hole.  Get  a  piece  of  square  steel  of  this 
size  for  an  axle  and  make  it  long  enough 
to  handle  easily.  Then  start  to  block  out 
your  swage.  But  don't  make  a  swage  for 
more  than  one  size ;  double  swages  are  a 
delusion. 

After  heading  down  in  your  block,  nar- 
row it  up  and  square  the  ends.  Put  it  in 
the  block  again,  level  it  up  with  the  ham- 
mer and  then  take  a  piece  of  round  steel 
smaller  than  you  want  to  make  it.     Sink 


The  latest  application  of  the  Roentgen 
rays  is  to  the  testing  of  coal.  It  is  stated 
that  carbon  in  all  its  forms  is  quite  trans- 
parent to  these  rays,  while  the  substances 
— silica  and  the  silicates — which  constitute 
the  ash  or  incombustible  constituents  are 
opaque  to  them.  By  placing  a  lump  of 
coal  between  a  Crookes  tube  and  a  fluor- 
escent screen  it  is  stated  that  all  the  slag 
and  clinker-forming  portions  of  the  fuel 
can  be  detected.  M.  Cuoriot,  on  whose 
authority  this  statement  is  made,  has  tested 
in  this  manner  anthracite  and  bituminous 
coal,  lignite  coke  and  artificially  prepared 
briquettes.  In  these  tests,  rough  lumps  of 
coal  ij/^  to  2  inches  thick  may  be  used, 
with  an  exposure  of  five  minutes,  and  with 
a  coil  giving  a  lo-inch  spark. 


Railway  companies  are  not  taking  kindly 
to  the  car  trust.  Their  hostility  to  the 
combination  which  proposes  to  increase 
artificially  the  cost  of  cars,  is  taking  the 
form  of  arranging  to  break  the  combina- 
tion by  the  simple  alternative  of  railroad 
companies  building  their  own  cars.  A 
great  many  railroad  companies  have  car 
shops  that  can  turn  out  cars  as  cheaply  as 
contract  shops,  and  build  them  better. 
Many  localities  hail  with  acclaim  the  car 
trusts  that  throw  business  into  their  own 
local  shops. 


The  Musical   Brakeman. 

BY    F.    M.    NELUS. 

Tom  Stein,  sitting  on  the  roof  of  the 
second  box  car  from  the  engine,  his  plump 
legs  dangling  over  the  side,  struck  me  as 
being  the  greenest  brakeman  I  had  ever 
seen.  He  was  playing  a  small  3-inch  har- 
monica, totally  oblivious  to  the  locomo- 
tive whistle's  call  for  brakes.  So  absorbed 
was  he  in  his  playing  that  a  second  blast 
of  the  whistle,  accompanied  by  a  lump  of 
coal  shied  by  the  fireman,  was  necessary 
to  call  the  player  from  pleasure  to  duty. 
He  scrambled  to  his  feet  as  quickly  as  his 
round  body  and  the  rolling  motion  of  the 
train  would  permit,  and  swung  vigorously 
on  the  brake  wheel.  Once  aroused  to 
duty,  however,  Tom  showed  a  surprising 
agility  in  getting  on  and  off  moving  trains 
and  running  over  the  tops  of  the  cars ;  but 
the  moment  his  work  was  finished,  the 
little  harmonica  was  fished  from  the  tight 
vest  pocket  and  was  soon  moving  between 
Tom's  lips. 

One  day  Stein  laid  off  the  run,  and  we 
learned  that  he  had  been  to  Pittsburgh 
and  carried  off  first  prize  in  a  harmonica 
contest  held  by  an  enterprising  manager 
of  one  of  the  small  theatres.  We  en- 
treated Tom  to  play,  but  he  refused,  say- 
ing that  he  had  "Mowed  the  darn  thing 
all  out  o'  tune"  in  the  contest.  He  prom- 
ised, however,  to  play  for  us  as  soon  as  he 
could  get  a  new  harmonica ;  whereupon 
we  put  our  heads  together  to  devise  some 
scheme  to  obtain  the  instrument. 

Steubenville  lay  just  across  the  river, 
only  a  mile  away;  but  we  couldn't  get 
there,  as  the  track  across  the  bridge  would 
be  "kept  hot"  with  scheduled  trains  for 
three  hours  yet.  Wellsburg  was  eight 
miles  down  the  river  on  the  Wheeling 
branch,  where  no  scheduled  trains  were 
due  for  forty  minutes. 

"That's  just  the  place!"  exclaimed  Jim 
Curry,  the  conductor.  "We'll  go  to  Wells- 
burg!" 

Ten  minutes  later,  the  engine  with  two 
box  cars,  and  the  caboose  to  steady  her, 
was  flying  down  the  south  shore  of  the 
Ohio  River.  An  odd  trip  it  was — a  loco- 
motive, two  cars  and  caboose,  with  a  full 
crew,  making  a  sixteen-mile  trip  at  ex- 
press-train speed,  burning  the  railway 
company's  coal,  to  buy  a  fifty-cent  har- 
monica for  the  head  brakeman. 

When  we  returned,  Curry  wired  the 
superintendent,  in  explanation  of  our 
queer  conduct,  that  the  engine  was  out  of 
water  and  quick  action  was  necessary. 

Then  Tom  Stein,  the  country-boy  brake- 
man,  bashfully  took  his  position  before  us 
there  in  the  little  waiting  room  at  Wheel- 
ing Junction.  His  clothes  fitted  so  tightly 
as  to  suggest  his  having  been  melted  and 
poured  into  them  as  a  candle  is  molded. 
The  uncovered  part  of  the  shirt  between 
the  trousers  and  vest  told  that  Tom  Stein 
was  a  growing  boy.  The  round  top  of 
the  old  derby  hat,  pulled  down  to  his  ears, 
was  no  rounder  than  the  ruddy,  freckle- 
bespattered  face  underneath  it. 
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The  Q  &  C  Valveless  Ham= 
mer  has  the  advantage  over 
all  other  tools  on  account 
of  its  absolute  simplicity, 
efficiency  in  operation  and 
immunity  from  aggravat= 
ing  expensive  repairs. 
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After  executing  a  few  preliminary  scales 
.ind  nourishes,  Tom  dashed  off  into  a 
jiopular  march.  The  new  harmonica  was 
small  and  decidedly  cheap  looking,  but 
its  volume  and  range  were  surprising. 
As  he  played,  the  red-headed,  freckle- 
faced  boy  before  us  faded  from  view,  and 
in  his  place  we  could  sec  our  old  favorite 
Seventh  Regiment  Band,  of  Pittsburgh, 
and  hear  its  stirring  music  as  it  marched 
up  Smithfield  street  between  the  tall  build- 
ings. The  deep  tones  of  the  heavy  brass 
instruments  swelled  and  reverberated,  fill- 
ing the  street.  The  shrill  notes  of  the  cor- 
nets, piccolos  and  clarionets  echoed  and 
re-echoed  above  the  crowd  standing  in 
front  of  the  Post  Office  and  Hotel 
Duquesne,  as  the  forty  blue-and-gold- 
uniformed  musicians  marched  up  tlic  slip- 
pery street. 

For  an  instant  the  harmonica  was  re- 
moved from  between  Tom's  lips  and  given 
a  thump  in  the  palm  of  the  broad,  freckled 
hand  to  adjust  the  reeds  after  the  severe 
strain. 

Then  followed  a  waltz  from  "El 
Capitan."  Again  the  tight-trousered  per- 
former, with  a  magician's  touch,  spirited 
us  away  to  the  Fifth  Avenue  Theatre, 
where  we  could  see  the  full  orchestra  with 
the  musicians  below  the  foot-lights,  and 
hear  the  swells  and  cadenzas  of  its  well- 
known  music.  Curry  brought  us  back  to 
Wheeling  Junction,  however,  by  crossing 
to  the  door  of  the  little  telegraph  office 
where  Miss  Jennie,  the  operator  stood, 
nervously  tapping  the  floor  with  her  foot 
in  time  to  the  music.  Curry  had  re- 
moved his  hat,  bowed  deferentially  to  her. 
and  spoke  something  in  a  low  tone.  She 
smiled  and  nodded  her  head  assentingly, 
and  soon  the  little  operator  and  conductor 
were  whirling  around  the  room  to  the 
music  of  Tom  Stein's  harmonica.  As  the 
music  ceased.  Miss  Jennie,  with  crimson 
f.ice,  declared  "she  couldn't  help  it,"  and 
retreated  to  her  office  and  the  company  of 
her  electrical  instruments. 

But  lom  Stein  had  kept  the  best  until 
the  last,  and  at  the  finish  of  the  waltz  he 
glided  off  into  "The  Mocking  Bird."  The 
large,  calloused  hands  half  hid  the  ruddy, 
freckled  face  at  times,  and  folded  and  un- 
folded about  the  harmonica  with  mar- 
velous effect.  As  he  played  he  twisted  and 
humped,  and  the  little  three-inch  instru- 
ment poured  out  the  sweetest  of  bird  song, 
l-ere  was  the  piping  of  the  quail  in  the 
music,  the  warble  of  the  linnet,  the  trill  of 
the  thrush,  the  twitter  of  the  sparrow  and 
the  call  of  the  bob-white.  I  couiu  hear 
the  gay  whistle  of  the  robin  on  the  spring 
morning  as  I  came  down  Hanlon's  Hill  on 
'  .MO.  I,"  and  could  smell  the  sweet 
fr  igrance  of  the  wild  locust  and  dogwood 
blossoms,  which  hung  on  the  heavy  early 
morning  air  when  the  south  wind  blew 
across  the  valley  below.  I  could  hear  the 
L.hrill  call  of  the  blue  jay  from  its  corner  of 
the  rail  fence  below  Cadiz  water  tank,  just 
after  you  pitch  through  the  tunnel  coming 
east   on   "No.   8."   and   face   for   the   first 
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time  the  full  glare  of  the  early  morning 
sun.  There  was  also  the  song  of  the 
high-soaring  lark,  as  we  stood  taking 
water  at  the  tank,  watching  the  leakage 
flow  down  the  ditch  along  the  stone-bal- 
la'-ted  track  through  the  culvert  into  Car- 
mody's  meadow  below.  '1  hen  the  air  be- 
came suddenly  filled  with  the  joyous  notes 
of  a  thousand  bursting  throats  joining  in 
one  grand  anthem  of  bird  song. 

Gradually  the  grand  chorus  drew  away, 
becoming  more  and  more  distant,  until  it 
finally  died  away  altogether,  leaving  only 
tli<-  sound  of  soft  breezes  in  the  tall  tree 
tops. 

I  have  since  heard  famous  orchestras 
and  performers  in  the  grand  theatres  of 
cities ;  but  none  of  them  gave  me  as  great 
jileasure  as  the  red-headed,  freckled-faced 
brakeman  and  his  harmonica  in  the  little 
waiting  room  at  Wheeling  Junction. 


BOOK   NOTICE. 

"Echoes    from    the    Rail ;    Or,    Eighteen 

Years  of  Railroad  Life."    By  Elmer  R. 

Pilling,   passenger  conductor,   P.   C.   J. 

&  St.  L.  Ry.,  Dennison,  O.     Published 

by  the  author. 

This  is  a  little  book  which  was  written 
by  the  author  while  confined  to  his  room 
by  an  attack  of  locomotor  ataxia,  and  con- 
tains notfs  of  his  experience  of  eighteen 
years  through  various  positions  from  track 
man  to  passenger  conductor.  It  relates  in 
rather  homely  form  a  great  many  inci- 
dents i-nd  experiences  of  railway  life.  The 
story  will  appeal  strongly  to  those  who 
have  gone  into  train  service  as  greenhorns 
and  experienced  all  the  buffetings  and  an- 
noyances of  that  situation.  The  descrip- 
tion of  what  was  seen  and  experienced 
will  appeal  strongly  to  any  railroad  man 
who  has  gone  over  the  same  ground.  The 
book  is  sold  by  the  author  for  25  cent^, 
and  is  well  worth  the  money.  Those  who 
feel  like  doing  a  good  turn,  and  at  the 
same  time  helping  a  deserving  man.  should 
send  for  the  book. 


Highest  Artificial  Heat. 

Prof.  Tucker,  of  Columbia  University, 
has  succc.ded  in  producing  the  greatest 
heat  yet  known  to  man.  A  specially  con- 
structed electrical  furnace  and  a  current 
ot  unusual  power  were  used  to  create  this 
tempe-ature,  which  was  so  high  that  un- 
der :■:  steel,  hard  quartz  and  even  platinum 
were  vaporized.  As  for  ordinarv-  cru- 
cibles, they  disappeared  at  once  in  a  little 
puff  of  smoke.  The  heat  obtained  was 
0.500  degrees  Fahrenheit.  200  degrees  hot- 
ter than  any  temperature  before  produced, 
says  the  Philadelphia  Record. 

It  is  difficult  to  appreciate  the  degree  of 
such  heat  without  some  comparisons. 
Scalding  water  means  a  temperature  of 
212  degrees  Fahrenheit,  and  red-hot  iron 
800  degrees.  Steel  melts  at  3.000  degrees, 
and  boils  like  water  at  3.500  degrees.  As 
for  the  heat  of  the  sun.  it  is  estimated  at 
10.000  degrees,  so  that  Prof.  Tucker  ob- 
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tained  a  temperature  which  came  within 
only  3,700  degrees  of  old  Sol  himself. 

Of  course  a  special  apparatus  was  needed 
t-  measure  the  temperature  obtained  by 
1  rof.  Tucker,  ordinary  thermometers  be- 
ing quite  out  of  the  question. 

The  arrangement  used  for  this  purpose 
is  called  a  calorimeter,  and  it  is  a  rather 
intricate  piece  of  apparatus.  While  it  de- 
pends upon  mercury  for  the  recording  of 
the  degree  of  heat  or  cold  obtained,  the 
reading  is  not  made  in  the  direct  way  that 
obtains  with  the  ordinary  thermometer. 
The  readings  of  the  calorimeter  are  taken, 
and  some  calculation  is  necessary  to  de- 
termine the  exact  value  in  degrees  of  heat 
or  cold  of  the  figures.  Because  of  this 
fact  it  is  usually  found  that  the  actual  heat 
obtained  is  slightly  above  that  recorded. 
The  heat  obtained  by  Prof.  Tucker  was 
6,500  degrees ;  it  is  not  improbable  that  it 
was  nearly  6,800. 


The  Gould  Steel  Platform. 

The     annexed     engravings     show     the 
Gould   steel   platform   for   wide-vestibule. 


ter  of  the  car,  they  form  a  natural  brace, 
laterally. 

The  large,  fiat,  parallel  flanges  give  ex- 
cellent surfaces  for  all  bolt-nuts  and  rivets, 
as  well  as  large  surfaces  for  all  contact 
joints. 

The  three  steel  tie-plates  are  riveted  to 
the  underside^  of  the  flanges  of  the  two 
central  beams,  and  on  top  of  the  bottom 
flanges  of  the  two-  intermediate  or  side 
beams.  This  ties  the  beams  firmly  at  the 
bottom,  and  the  large  flat  flanges,  wlicn 
bolted  to  the  platform  and  car  siils,  make 
a  firm  tie  at  the  top. 

The  form  of  the  Z-beams  admits  of  n 
strong,  compact  and  simple  arrangement 
of  the  draw-gear  attachment,  as  clearly 
shown  in  the  cuts. 

The  draw-gear  is  easily  accessible,  and 
removed,  for  renewal  of  draft  spring.  The 
construction  is  simple,  strong  and  com- 
pact. The  through  bolts  holding  the  diaw- 
gear  castings  and  steel  beams  through  the 
car  sills,  are  not  removed  when  removing 
tlie  followers  and  the  draft  spring.  The 
bolts    holding    the    draw-bar   guides    pass 
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narrow-vestibule  and  non-vestibulc  pas- 
•enger  coaches,  baggage  and  express  cars. 
The  ordinary  passenger-car  platform  for 
many  years  has  been  the  "Miller"  con- 
ttniction  of  wood  framing,  with  modifica- 
tions, from  time  to  time,  for  additional 
•trength. 

Improvements  in  car  construction,  in- 
creasing their  weight,  and  the  addition  of 
wide  vestibules,  require  that  additional 
•trength  be  made  to  the  platforms,  insur- 
ing strength,  rigidity  and  security  from 
accidents. 

To  meet  the  above  requirements,  tlie 
Gould  Coupler  Company  has  placed  on  the 
market  an  improved  form  of  steel  plat- 
form, which  meets  all  demands  as  to 
•trength — lateral,  vertical,  tensile  and  com  - 
pressive — with  extreme  simplicity  in  con- 
•truction. 

The  main  principle  in  the  construction 
of  this  platform  is  iu  the  use  of  Z-beanis, 
(iving  lateral,  as  well  as  vertical,  strengtli. 
Z-beams  have  the  advantage  over  otlier 
forms  of  structural  beams  of  lateral  stiff- 
ness. As  used  in  this  platform,  by  turn- 
ing the  top  flanges  outward  from  the  ccn- 


through  the  draw-bar  castings  and  the 
lower  flanges  of  the  center  steel  beams. 
They  are  accessible  and  required  to  hold 
the  wroi!ght-iron  draw-bar  guides  in  posi- 
tion, while  the  pulling  and  bufling  strains 
are  taken  by  the  lugs  of  the  draw-bar  cast- 
ings, which  are  of  malleable  iron. 

The  draw-bar  castings  take  the  wear  of 
the  followers,  and  protect  the  lower 
flanges  both  on  the  bottom  and  edges  of 
the  central  Z-beams  from  the  action  of  the 
followers. 

The  coupler-carrier  yoke  is  held  later- 
ally by  abutting  against  the  lower  flanges 
of  the  steel  intermediate  beams,  relieving 
the  yoke  bolts  of  all  lateral  strains,  and 
preventing  the  wearing  of  bolts  and  holes 
in  the  supporting  tie-plate. 

As  shown  by  the  cuts,  the  steel  beams 
are  strongly  and  firmly  bolted  to  the  end 
sill  of  the  car,  and  also  the  car  sills.  The 
malleable  iron  bufling  casting,  bolted  to 
the  top  of  the  center  beams,  and  between 
t..e  platform  and  sill  and  the  car  end  sill, 
forms  a  solid  abutment  in  direct  line  of 
the  car  framing,  transmitting  all  buffing 
siiocks  in  a  direct  line  of  the  greatc'^t  re- 


Locomotive 
Firemen 

who  wish  to  become  engineers  should 
write  for  circulars  describing  our  method 
of 

Instruction  by  Mail 


in  Mathematics,  Mechanics,  Mechanical 
Drawing,  Locomotives,  Dynamos  an4 
Motors,  including  thorough  explanation 
and   description   of   the 

AIR  BRAKE. 

Studies  are  carried  on  at  home  and 
need  not  interfere  with  the  student's 
work.  Instruction  and  question  papers, 
prepared  especially  for  the  purpose,  art 
furnished  free.  These  papers  are  writ- 
ten in  simple  language,  as  free  as  pos- 
sible from  technicalities,  and  are  fully 
illustrated.  Each  paper  prepares  the  way 
for  the  next,  and  the  difficulties  to  be 
overcome  are  reduced  still  further  by  the 
personal  aid  of  the  instructors,  who  are 
in  close  touch  with  the  student,  through 
the  mails,  during  the  entire  course. 
n    H    K 

The  Locomotive  Engineers'  Scholar- 
ship is  a  thorough  course  of  instruction 
in  Arithmetic,  Mensuration,  Mechanici, 
Mechanical  Drawing,  Locomotives,  Dy- 
namos and  Motors. 

H    K    H 

Instruction  is  also  given  by  mail  in 
Electrical,  Mechanical  and  Civil  Engi- 
neering, Mechanical  and  Architectural 
Drawing,  Architecture,  Plumbing,  Book- 
keeping, Shorthand,  English  Branches. 
«t    tt    *t 

"A  Course  for  Locomotive  Engineer* 
and  Firemen  Only"  is  the  title  of  • 
pamphlet  which  will  be  sent  all  who  ask 
for  it  and  mention  Locomotive  Enginer- 

ING. 

The  International 
Correspondence Schools 

BOX  801,  SCRANTON,  PA. 


May,   iSgg. 
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To  Improve  the 
Locomotive 
Engine  Seft>ice 


on 

cn.merlcan     jyall'wayis 

T  T  ▼ 

— that  is  the  significant  and  most  excellent 
motto  of  "The  Traveling  Engineers'  As- 
sociation." The  president  of  that  associa- 
tion says:  "We  are  a  body  of  practical 
men,  all  having  graduated  from  the  'foot- 
board' of  the  locomotive,  and  our  mission 
is,  or  should  be,  along  educational  lines, 
theoretical  and  practical.  The  rapidly  in- 
creasing competition  and  the  consequent 
decrease  in  earnings,  make  it  imperative 
that  locomotive  management  be  of  the 
most  careful  and  economic  character." 

The  esprit  de  corps  of  the  men  who  are 
still  on  the  "foot-board"  is  shown  in  the 
following  from  an  engineer: 

"Dixon's  Pure  Flake  Graphite  will  save 
any  engineer  from  worrying  about  hot 
bearings ;  but  this  is  not  the  main  saving : 
it  will  save  oil,  it  will  save  material,  it  will 
make  machinery  run  longer  and  it  will 
save  the  machinist  from  taking  down  50 
per  cent,  of  the  main  rod-brasses  that  run 
hot  on  any  road.  It  will  save  an  engineer 
from  worry,  because  it  will  make  hot  bear- 
ings run  cool.  It  saves  oil  because  of  the 
smooth,  polished  surface  it  leaves  where  it 
is  used,  reducing  friction  and  lubricating. 
Any  man  who  has  run  a  locomotive  knows 
how  a  hot  pin  will  throw  oil,  and  how 
often  he  has  to  fill  rod-cups.  A  cool  pin 
will  not  use  over  20  per  cent,  of  the  oil  a 
hot  one  will.  These  are  only  a  few  of  the 
ways  graphite  can  be  made  useful  on  a 
railroad." 

Gentlemen,  pure  flake  graphite  is  the 
coming  lubricant,  and  the  best  now  on  the 
market  is  Dixon's. 

AAA 

Joseph  Dixon 
Crucible  Co., 

Jersey  City,  N*J* 


sistance.  This  makes  a  solid  construction, 
and  relieves  all  the  bolts,  holding  the  steel 
beams  to  the  car  framing,  from  buffing 
shocks  preventing  the  wearing  of  the  bolt 
holes  in  the  car  sills,  and  insuring  the  plat- 
form of  always  being  held  firmly  in  its 
proper  position. 

In  case  of  collision,  the  construction  of 
this  platform  prevents  any  possibility  of 
the  cars  telescoping  or  being  badly  dam- 
aged. 

I  The  construction  is  simple,  and  permits 
of  being  easily  inspected  and  repainted. 
All  parts  pertaining  to  the  coupler  and 
brake  rigging  can  easily  be  attached,  in- 
spected and  repaired. 

This  steel  platform  is  adapted  to  the 
Gould  continuous  buffer  and  coupler,  with- 


Company,  of  Cleveland,  Ohio,  concerning 
their  boiler  tubes.  It  contains  a  large 
amount  of  valuable  data  on  the  manufac- 
ture of  these  tubes  and  the  uses  to  which 
they  have  been  put.  The  manner  in  which 
they  are  drawn  from  the  solid  billet  is 
shown,  and  there  are  two  pictures  showing 
the  remarkable  ductility  of  these  tubes. 
The  question  of  corrosion  and  pitting  is 
also  met,  and  a  table  giving  weights  and 
price  of  tubes  of  various  sizes  will  be 
found  of  use.  Those  desiring  a  copy 
should  mention  catalogue  C. 


The  Chicago  Pneumatic  Tool  Company 
advise  us  they  have  in  one  day  received 
orders  for  158  pneumatic  tools,  including 
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out  changes,  and  where  these  devices  are 
now  used,  with  wooden  platforms,  these 
parts  remain  standard,  and  are  inter- 
changeable with  parts  used  with  steel  plat- 
form. This  platform  is  no  heavier  than 
equivalent  parts  of  the  Gould  standard 
wood  platform.  A  careful  consideration 
of  this  platform  will  be  convincing  of  its 
simplicity  and  advantages. 


Some  experiments  have  been  made  at 
Cornell  University  by  Professor  R.  C. 
Carpenter  on  the  effect  of  temperature  on 
the  strength  of  materials.  In  the  case  of 
iron  and  steel  the  experiments  showed  the 
strength  to  be  practically  a  minimum  at 
70  degrees  Fahr..  while  at  500  degrees 
Fahr.  the  metals  are  about  20  per  cent, 
stronger  than  at  70  degrees.  A  similar  in- 
crease of  strength  occurs  on  lowering  the 
temperature  to  — 60  degrees  Fahr.  That 
is  probably  true  for  a  steady  pull,  but  we 
have  not  altogether  lost  faith  in  the  popu- 
lar belief  that  metal  becomes  brittle  at  a 
low  temperature.  A  sharp  blow  will  cause 
fracture.  The  experience  with  metals  at 
the  temperature  at  which  air  can  be  lique- 
fied seems  to  substantiate  this  view. 


compressors,  drills,  hammers,  riveters,  etc. 
The  orders  for  these  tools  were  from 
many  different  concerns,  including  rail- 
roads, shipbuilding  plants  and  manufac- 
turing institutions.  Their  business  for 
March,  1899,  was  the  largest  in  the  his- 
tory of  the  company,  being  considerably 
more  than  double  that  of  March,  1898,  and 
the  increase  for  April  is  still  more  marked. 
The  tools  are  going  to  parties  who  are  in- 
creasing the  use  of  pneumatic  appliances 
in  their  work,  and  this  increase  in  trade 
is  a  fair  index  of  the  general  business  of 
the  countr\'. 


We    have    received    a    very    interesting 
catalogue     from    the    Shelby     Steel    Tube 


The  Panhandle  &  Fort  Wayne  firemen 
say  that  you  cannot  see  a  promotion  in 
sight  with  a  Lick  telescope  on  these  roads. 
Some  of  the  men  have  been  shoveling  coal 
for  seventeen  years  and  have  never  been 
advanced.  A  number  of  firemen  on  the 
Pittsburgh  &  Lake  Erie  Railroad  were 
lately  notified  to  prepare  for  examination 
as  engineers.  It  is  said  that  although 
they  have  been  waiting  for  promotion  so 
long,  few  of  them  were  prepared  to  pass 
the  examination,  and  that  there  was  a  great 
r  ish  for  air-brake  books  and  others,  tell- 
ing what  to  do  in  case  of  accident  or 
emergency. 


23S 

The  Light  Method    of  Firing  is   Old. 

We  have  received  from  Mr.  Vv .  H.  V. 
Rosing,  mechanical  engineer  of  the  Illinois 
Central  Railroad,  at  Chicago,  a  copy  of  a 
notice  which  used  to  be  put  up  in  the  cabs 
of  passenger  engines  on  the  Illinois  Cen- 
tral. The  poster  reads: 
"Machinery  Department,  Illinois  Central 
Railroad. 
Weldon,  May  7th,  1868. 

SPECI.^L   INSTRUCTIONS   TO    PASSENGER 
ENGINEERS. 

To  prevent  your  engine  throwing  out 
large  quantities  of  smoke,  you  will  see 
that  your  fireman  is  very  particular  in  the 
manner  of  firing,  and  that  he  observes 
closely  the  following  rules : 

Do  not  throw  more  than  two  shovels  of 
coal  at  one  time,  and  scatter  it  well  over 
the  grates. 

Keep  the  fire  as  nearly  uniform  as  pos- 
sible. 

Keep  the  coal  in  your  tender  dampened, 
so  that  the  dust  from  it  will  not  be  blown 
back  upon  the  train.  Whenever  the  steam 
is  shut  off,  the  blower  should  be  used 
lightly. 

The  air  openings  around  the  furnace 
and  in  the  door  should  be  kept  open  as 
much  as  possible. 

Much  of  the  annoyance  from  smoke  and 
coal  dust  will  be  prevented  and  a  large 
saving  in  fuel  effected  by  attention  to  the 
above  rules. 

S.  J.  Hayes, 
Superintendent  of  Machinery." 


The  Chicago  Pneumatic  Tool  Company 
are  pleased  to  announce  some  valuable 
acquisitions  to  their  working  force  in  se- 
curing the  services  of  Messrs.  W.  P.  Pres- 
singer  and  J.  M.  Towle.  Mr.  Pressinger 
is  well  known  to  users  of  compressed  air 
everywhere,  through  his  long  connection 
with  the  Clayton  Compressor  Works,  and 
he  now  leaves  them  to  work  with  the  New 
York  office  of  the  Chicago  Pneumatic 
Tool  Company.  Mr.  Towle,  who  will  open 
an  office  in  Boston,  has  been  for  the  past 
ten  or  twelve  years  engaged  in  the  manu- 
facture and  sale  of  pneumatic  tools,  and 
is  an  expert  in  that  line,  and  well  known 
throughout  the  East,  where  his  work  has 
principally  been  done.  This  arrangement 
gives  them  offices  in  Chicago,  New  York, 
Boston,  Buffalo,  Pittsburgh,  St.  Louis  and 
San  Francisco,  thus  enabling  them  to 
reach  their  trade  all  over  the  United 
States. 


A  circular  letter  has  been  sent  out  by 
the  Gisholt  Machine  Company,  Madiso.i, 
Wis.,  in  which  strong  grounds  are  taken 
against  the  high  tariff  duty  imposed  in  the 
country  on  imported  machinery.  The  let- 
ter .says :  "As  practically  no  machinery  is 
imported,  or  will  be  imported  if  admitted 
free,  why  have  any  duties  at  all  on  ma- 
chinery? It  produces  no  revenue  to  speak 
of,  and  will  produce  nnne.  The  duty  is 
now  35  per  cent.     Why  nnt  abolish  it  en- 
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tirely.  or  reduce  it  to  5,  or  at  most  10  per 
cent.  ?  One  of  the  proprietors  of  this 
company  has  been  traveling  in  Europe  in 
the  interest  of  our  business  for  the  last 
two  years,  and  as  he  speaks  some  of  the 
continental  languages,  gets  pretty  well  ac- 
quainted with  European  sentiment.  The 
manufacturers  there  would  be  satisfied  if 
we  would  impose  duties  equal  to  those 
they  impose.  The  writer  of  this  letter  has 
been  and  is  a  protectionist,  when  protec- 
tion is  necessary  to  promote  our  interests. 
But  protection,  certainly  in  the  machine 
Ime,  has  done  its  work.  We  feel  that  we 
neither  need  nor  want  the  protective  tariff 
any  longer,  and  we  know  there  are  leading 
members  of  Congress  who  have  been  pro- 
tectionists, who  feel  the  same  way.  and 
are  ready  to  vote  as  they  feel,  if  that  is 
what  our  people  demand." 


May,  1899. 

A  GENTLEMAN  thoroughly  conversant  with  rail- 
way purchasing  and  general  baggage  departments, 
also  routine  of  general  manager's  and  superintendent's 
offices,  is  open  Tor  an  engagement.  References  of  the 
best.     Address  "A.  B.  C."  care  of 

Locomotive  En^neerlng, 

95  Liberty  St.,  New  York  City. 


The  Norton... 

BEARING     J  Aw  IV 

with  hook  fur  ground  lift. 

Best     wrecking    and     Bridge 
Jack  in  the  world. 


ORDER  PAIR  FOR  TRIAL 

A.  O.  NORTON, 

Manufacturer, 

167  Oliver  Street 

BOSTON,    ...    MASS. 

AND 

Coatlcook,  P.  Q.,  Canada. 


We  recently  heard  Mr.  Tripler  explain 
how  he  could  get  10  gallons  of  liquid  air 
by  the  use  of  3  gallons  in  his  machine.  Wc 
confess  to  being  disappointed,  as  we  had 
the  idea  he  never  claimed  it,  but  laid  it  to 
an  enthusiastic  writer.  The  explanation 
not  only  failed  to  explain,  -but  left  the  im- 
pression that  he  was  endeavoring  to  use 
the  alleged  mystery  of  extremely  low  tem- 
peratures to  make  people  think  two  and 
two  make  six. 


The  Marshall  &  Huschart  Machinery 
Company,  Cleveland,  Ohio,  selling  agents 
for  Gould  &  Eberhardt,  of  Newark,  N.  J., 
have  sold  to  the  Brown  Hoisting  &  Con- 
veying Machine  Company.  Cleveland,  an 
automatic  gear-cutting  machine  of  120  x  20 
inches  capacity.  This  machine  is  a 
duplicate  of  one  built  by  Gould  &  Eber- 
hardt and  recently  installed  at  the  works 
of  the  Blake  steam  pump  plant  at  East 
Cambridge,  Mass.  It  is  said  to  be  the 
largest  size  of  entirely  automatic  gear- 
cutting  machines  built. 


M.  C.  H  mmett  reports  the  sale  of  a 
10  by  lo-inch  duplex  air  compressor  to 
the  Oahu  Railway  &  Land  Company. 
Honolulu,  Hawaii.  He  is  also  pleased  at 
the  reception  accorded  the  Sansom  bell- 
ringer,  which  was  illustrated  in  our  last 
issue. 


One  of  the  cylinders  of  the  Stourbridge 
Lion,  the  first  locomotive  ever  run  in 
America,  is  in  the  possession  of  George  B. 
Smith,  of  Scranton.  Pa.,  as  well  as  the 
connecting  rods  of  both  cylinders  and 
pumps.  The  other  cylinder  s  in  the  keep- 
ing of  the  heirs  of  Steuben  Jenkins,  of 
Wyoming.  Luzerne  County.  The  driving 
wheels  and  boiler  are  on  exhibition  in  the 
Smithsonian  Institution,  Washington.  It 
is  a  pity  that  all  the  remaining  parts  of 
this  old  and  interesting  engine  cannot  be 
put  together  in  the  Smithsonian  Institu- 
tion. 


Your 
Watch  ... 


costs  too  much  to  have  it  lost  or 
smashed  by  dropping  out  of  your 
pocket.  There's  no  danger  with  my 
patent  pocket,  supplied  on  all  of  my 
coats  without  extra  charge.  Can't  fall 
out  if  you  stand  on  your  head — yet 
it's  easy  to  get  when  you  want  it. 
This  is  only  one  of  the  good  points  of 
Brotherhood  Overclothes.  They're 
well  made,  strong,  and  they  fit.  Let 
me  know  if  your  dealer  don't  keep 
them. 


H.  S.  PETERS, 

DOVER,  N.  J. 


Shdl!  ive  send  you 

samples  and  tape— free  ? 


Mark  your  Tools  with  a  Steel  Stamp. 


3  4    PROS_PECT  Jr.     ) 


Send  for  Price-list  No.  8. 
GOULD'S 

Steam  &  Water  Packing 

Patented  June  i.  1880. 
F'lpei.idUy  atlapteil  for  Locomorives. 
Never  sticks  the  Throttle. 

The  Original  Ring  Packing. 

In  ordering  i;ivc  EXACT  diameter  of 

Sntfting  Box  and  Valve  Stem. 
None  genuine  without  this  Trade  Mark 

THE  GOULD  PACKING  CO. . 

EAST  CAMBRIDGE,   MASS. 


May,  1899. 
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Do  You  Favor 
Expansion  and  Progress 
In  the R.R.  Repair  Shop? 

Then  drop  tin-  use  of  solid  man- 
drels, which  make  it  necessary 
for  you  to  keep  a  large  and 
varied  assortment  to  (it  e\cry 
fraction  of  an  inch. 
One  plant  in  Pennsylvania,  en- 
gaged in  building  light  locomo- 
tives, displaced  nearly  2  tons 
of  solid  mandrels  with  only  nine 
of  the  famous  Nicholson  Expand- 

iug  Mandrels,  at  a  cost  of  about 

$225.00.  This  complete  set  fits 
any  size  hole  from  i  inch  to  7 
inches  and  fractions  thereof. 


Illustrated  Catalogue  with  valuable  infor- 
mation and  list  of  Railroads  using, 
on  application  to 


W.n, NICHOLSONS  CO. 

Wilkes=Barre,   Pa. 

The  Audit  Company 

OF  NEW  YORK, 

Equitable  Building,  J 20  Broadway. 
EXTRACT  FROM  BY-UWS  OF 

THE  AUDIT  COMPANY 
OF  NEW  YORK. 


ARTICLE  XIV. 
EXAMIN.\TIONS  TO  BE  CONFIDENTIAL. 

Section  1.  The  results  of  all  audits  and 
examinations  made  by  this  Company  shall  be 
treated  as  strictly  confidential  by  both  the 
examiner  and  the  manager  of  the  Company. 
In  all  cases,  unless  otherwise  directed  or  re- 
quested by  the  applicant,  the  reports  of  the 
Company  shall  be  made  in  duplicate,  one  to 
be  delivered  to  the  applicant  and  the  other  to 
be  sealed  up  and  retained  by  the  Company. 

Sec.  2.  In  no  case  shall  the  duplicate 
report  so  retained  by  the  Company  be  open  to 
the  Inspection  of  the  directors,  officers  or  em- 
ployees of  this  Company,  nor  shall  the  con- 
tents be  made  known  except  upon  authority 
of  a  resolution  of  the  Board  of  Directors  of 
the  Company. 

Sec.  3.  Each  officer  and  employee  of  the 
Company  who  shall  participate  in  making 
examinations  or  audits  shall,  on  entering  the 
employ  of  the  Company,  make  oath  that  he 
will  not  divulge  any  information  obtained  by 
him  in  the  course  of  his  employment  relating 
to  audits  or  examinations. 


HIgrh    Speed— Slow    Exhaust. 

"When  they  fir.st  began  to  use  the  air 
brake  coniinon  like,"  said  an  old-time 
Pennsylvania  man,  "one  of  the  boys 
stopped  at  Newark  after  a  pretty  lively 
spurt  over  the  meadows  with  his  air  pump 
working  to  get  up  pressure  in  the  reser- 
voir. A  stranger  heard  the  exhaust,  and 
stood  open-moutb  to  hear  an  exhaust  with 
llie  engine  standing  still.  So  he  asked 
about  it,  and  tbc  fireman  said,  "Well,  you 
see,  Bill,  he  run  so  humpin  fast  'cross  the 
meadows  that  all  the  exhausts  didn't  have 
time  to  go  out.  Them's  the  rest  of  'em 
working  out  now.'  " 


The  engineering  department  of  the  Bur- 
lington Railway  has  completed  plans  for 
the  season  s  work  along  the  road.  Some 
heavy  grades  in  Illinois  will  be  reduced 
and  several  curves  eliminated.  Thirty- 
five  miles  of  double  track  will  be  laid  in 
Iowa,  and  a  new  line  will  be  built  from 
Grant  City  to  Albany,  Mo.  A  new  bridge 
will  also  be  built  across  the  Des  Moines 
River. 


The  Baltimore  &  Ohio  Railroad  have 
issued  a  notice  that  beginning  with  the 
payment  of  wages  by  check  on  the  first  of 
May  no  orders  will  be  accepted  upon  any 
employe's  salary.  Notices  to  this  efltect 
have  been  sent  broadcast  along  the  road 
in  order  to  fully  inform  merchants  and 
others  of  the  new  order  of  things. 


The  Lake  Shore  &  Michigan  Southern 
road  are  sending  out  a  colored  picture  of 
their  "Exposition  Flyer,"  speeding  along 
the  lake  front.  In  the  corner  is  a  flyer 
from  the  old  Erie  &  Kalamazoo  Railroad, 
with  its  sugar-loaf  boiler  and  two-story 
car,  that  looks  like  a  young  meeting  house. 


There  is  talk  of  the  Carnegie  interests, 
which  control  the  Pittsburgh,  Bessemer  & 
Lake  Erie,  building  car  and  locomotive 
works  of  sufficient  capacity  to  provide  for 
the  wants  of  the  road.  We  know  Mr. 
Carnegie  pretty  well,  and  our  acquaintance 
with  the  mainspring  of  this  reputed  move- 
ment leads  us  to  believe  that  it  will  never  go. 


Mr.  George  William  Hoffman,  Indian- 
apolis, writes  us :  "I  am  pleased  to  inform 
you  that  I  have  made  the  third  shipment 
of  metal  polish  to  foreign  countries  this 
year.  They  each  consisted  of  a  carload. 
Business  is  good  and  expect  a  prosperous 
year." 


.'V  somewhat  elaborately  illustrated  in- 
d^x  of  their  hydraulic  tools  and  miscel- 
laneous machinery'  has  recently  been  pub- 
lished by  the  Watson-Stillman  Company, 
of  New  York.  The  pamphlet  contains 
forty-four  pages  filled  with  cuts  of  every 
description,  and  will  be  found  a  useful 
handbook  of  reference. 


A  Firin);   Experiment. 

"Speakin'  about  firing  with  one  shovel- 
ful at  a  time,"  said  an  old  timer  the  other 
day,  "I  remember  a  trick  Al.  Griggs  tried 
on  the  old  Boston  &  Providence  of  not 
firfng  at  all  between  Boston  &  Providence, 
in  about  i860.  I  was  on  the  old  'Nepon- 
set,'  which  had  a  firebox  34  inches  wide 
and  48  inches  long.  He  filled  her  up  pretty 
full  before  starting  and  let  it  coke  a  little, 
then  after  they  pulled  out  he  punched  two 
holes  down  through  it  to  let  the  air  get 
through. 

"Never  touched  her  again  till  he  struck 
Providence,  forty-three  miles,  I  think  it 
is,  and  she  steamed  like  a  top.  'Twas  a 
fast  train  for  them  times,  too,  and  I've 
often  wondered  how  he  dared  try  that 
game — but  he  got  through  all  right.  Ef 
he  hadn't  he  might  a  got  fired  himself." 


"Saratoga  the  Beautiful"  is  the  name 
of  the  latest  folder  sent  out  by  Mr.  Geo. 
H.  Daniels,  general  passenger  agent  of 
the  New  York  Central.  It  is  beautifully 
illustrated  with  a  great  many  views  in  and 
around  Saratoga,  and  will  be  foiuid  a  use- 
ful reference  to  those  who  are  looking  for 
some  place  where  they  can  have  a  pleas- 
ant time  during  their  summer  vacation. 


The  Utica  Steam  Gage  Company  have 
moved  their  office  out  to  their  works  in 
Frankfort,  ten  miles  east  of  Utica,  where 
all  communications  should  be  sent.  This 
gives  them  the  advantage  of  having  the 
otlice  and  shops  more  closely  in  touch, 
which  is  very  desirable  in  nearly  all  cases. 


The  passenger  department  of  the  Bur- 
I'ngton  route  has  sent  out  an  illustrated 
pamphlet  showing  very  handsome  half- 
tone views  of  the  new  station  at  Omaha. 
Those  who  are  interested  in  station  build- 
ings and  like  to  look  at  pretty  half-tone 
cuts  should  send  for  this  pamphlet. 


One  of  the  most  welcome  exchanges 
that  comes  to  this  office  is  the  Locomotive 
Magasine,  published  by  Mr.  F.  Moore, 
9  Sout'n  Place,  Finsbury.  London,  England. 
It  is  always  brimful  of  fine  engravings  and 
interesting  reading  matter.  i  ne  sub- 
scription price  is  six  shillings  a  year. 


W.  C.  Baker,  of  New  York,  has  re- 
ceived an  order  from  W.  S.  Laycock.  a 
Government  and  railway  store  contractor, 
of  Sheffield.  England,  for  six  "Mighty 
Midget  Heaters,"  to  be  used  in  equipping 
a  train  for  an  English  railroad. 


The  Chicago,  St.  Paul,  Minneapolis  & 
Omaha  Railroad  Company  have  ordered 
the  Wallace  &  Kellogg  air-pump  exhaust 
attachment  placed  on  the  ten  engines  that 
are  being  built  by  the  Schenectady  Loco- 
motive Works. 
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Quick  Bridge   Building. 

English  bridge  builders  are  so  chagrined 
over  the  quick  work  of  the  Pencoyd  Iron 
Works  in  shipping  a  bridge  for  the  Soudan 
in  seven  weeks,  that  they  intimato  the 
plans  were  given  to  them  first,  as  "no  firm 
could  build  a  bridge  like  that  in  seven 
abroad. 

The  Pencoyd  concern  deny  any  advan- 
tage and  claim  they  could  build  the  bridge 
in  seven  days,  if  absolutely  necessary.  If 
there  is  this  difference  between  the  build- 
ers on  the  two  side;  of  the  Atlantic,  we 
may  look  for  more  bridge  work  from 
.'broad. 


The  Standard  Pneumatic  Tool  Com- 
pany. Chicago,  have  established  offices  at 
619  Washington  Life  Building,  141  Broad- 
way, New  York  City,  where  a  full  line  of 
their  pneumatic  tools  and  appliances  will 
be  on  exhibition  hereafter.  The  results 
obtained  in  the  Eastern  States  and  foreign 
countries  during  the  past  year  has  been 
very  gratifying,  and  they  feel  confident 
that  their  business  will  be  greatly  in- 
creased by  the  addition  of  offices  men- 
tioned, as  they  will  be  in  a  position  to 
give  their  European  customers  better  ser- 
vice relative  to  shipment  of  material.  Mr. 
John  D.  Hurley  will  have  charge  of  same. 


A  dozen  or  more  of  the  forty-five  con- 
solidation compound  freight  locomotives 
recently  ordered  for  use  on  the  south- 
western division  of  the  Baltimore  &  Ohio 
Railroad  are  in  service  and  giving  splendid 
satisfaction.  On  the  Mississippi  division 
they  have  increased  the  train  haul  40  per 
cent,  over  the  old  line.  When  the  grade 
reductions  are  completed  the  improve- 
ment will  be  even  more  noticeable.  The 
compound  ten-wheel  passenger  engines 
have  developed  unexpected  pulling  power 
and  unusual  speed. 


"Who  Uses  Mechanical  Draft?"  is  the 
name  of  a  pamphlet  recently  issued  by  the 
B.  G.  Sturtevant  Company,  of  Boston, 
which  gives  a  long  list  of  the  people  who 
ilse  mechanical  draft.  The  same  concern 
has  also  issued  an  illustrated  pamphlet 
showing  places  where  draft  is  created 
without  a  chimney.  Both  of  these  publi- 
cations will  be  found  useful  for  those  in- 
terested in  mechanical  draft. 


Henry  F.  Shoemaker,  vice-president  and 
chairman  of  the  executive  committee  of 
the  Cincinnati,  Hamilton  &  Dayton  Rail- 
road, denied  the  report  that  the  Vander- 
bilt  system  of  railroads  had  absorbed  the 
Cincinnati,  Hamilton  &  Dayton  and 
Monon  routes,  and  would  operate  them  in 
connection  with  the  "Big  Four"  system. 
"As  far  as  the  Cincinnati,  Hamilton  & 
Dayton  road  is  concerned,"  said  Mr.  Shoe- 
maker, "there  is  no  truth  in  the  report. 
The  majority  of  the  stock  of  the  road  is 
held  by  myseii  and  my  friends,  and  we 
have  not  sold  a  dollar's  worth  of  it.    In 


fact,  there  have  been  no  negotiations  tend- 
ing toward  the  purchase  of  our  stock  on 
the  part  of  any  corporation.  The  Cin- 
cinnati, Hamilton  &  Dayton  Railroad  re- 
mains an  independent  corporation,  and  is 
not  part  of  any  system." 


Manning,  Maxwell  &  Moore,  of  85 
Liberty  street.  New  York,  have  just  pub- 
lished a  very  handsomely  illustrated 
catalogue,  showing  a  great  variety  of  the 
Shaw  electric  crane,  for  which  this  com- 
pany are  sole  agents.  The  illustrations 
are  mostly  in  excellent  half-tone  engrav- 
ings, and  they  iHustrate  a  great  many 
purposes  for  which  this  kind  of  traveling 
crane  has  been  applied.  The  catalogue 
also  contains  under  the  head  of  "General 
Remarks"  a  great  deal  of  valuable  and 
useful  information  about  traveling  cranes, 
which  have  now  come  to  be  considered 
an  essential  tool  for  all  first-class  machine 
shops,  foundries  and  manufacturing  estab- 
lishments where  heavy  material  has  to  be 
handled.  People  who  have  any  thought 
of  investing  in  a  traveling  crane  would  do 
well  to  send  for  this  catalogue.  Those 
who  are  in  charge  of  this  kind  of  crane 
would  also  find  the  description  very  useful 
as  a  means  of  instruction  about  such  ap- 
pliances. 


The  following  paragraph,  headed  "In- 
civility," is  from  the  time-table  of  the 
Boston  &  Albany  Railroad,  and  the  last 
sentence  is  especially  to  be  commended  to 
a  portion  of  the  traveling  public:  "Pas- 
sengers are  respectfully  requested  to  re- 
port to  the  general  passenger  agent  any  in- 
stance of  incivility  on  the  part  of  the  em- 
ployes of  this  company.  While  it  is  the 
aim  of  the  company  to  redress  just  griev- 
ances, it  is  suggested  that  courtesy  is 
equally  commendable,  whether  practised 
by  the  railroad  employe  or  the  passenger." 
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The  Champion  Oil  Company,  Old  Col- 
ony Building,  Chicago,  111.,  have  issued  a 
booklet  concerning  what  they  call  their 
fireproof  oil.  From  letters  published,  we 
should  conclude  that  the  oil  was  not  only 
a  very  good  preventative  of  hot  bearings, 
but  is  also  good  for  cooling  off  hot  boxes 
that  have  a  temperature  above  the  igniting 
point  of  ordinary  lubricating  material. 


McConway,  Torley  &  Co.,  Pittsburgh, 
Pa.,  have  published  a  Catechism  of  the 
Master  Car  Builders'  Rules  of  Inter- 
change, which  is  intended  for  the  use  of 
inspectors  at  interchange  points  and  others 
whose  duty  it  is  to  be  on  familiar  terms 
with  these  rules.  The  catechism  is  got  out 
in  a  very  simple  manner,  and  will  be  found 
a  great  aid  to  car  inspectors.  It  is  in  neat 
form  for  the  pocket,  and  has  a  number  of 
blank  pages  suitable  for  putting  notes 
upon.  Anyone  interested  who  has  not  re- 
ceived a  copy  of  this  pamphlet  will  obtain 
one  on  application  to  the  company  pub- 
lishing it. 
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is  that  which  helps  to  increasd 
his  Salary. 

The  AMERICAN  SCHOOL 

OF  CORRESPONDENCE  is....  5 

A  purely  Educational   In--titution,  and  not  a  JJ 

money-making  enterpribc.  9 

A  school  chartered  by  tlie  Commonwealth  of  S 

Massachusetts.  yt 

Devoted  exclusively  to  Engineering  i  Steam,  Jf 

Electrical  and  Mechanical).  ^ 

Conducted  by  technical  Experts  of  world-wide  5» 

reputation.  9 


WRITE  TO-DAY  for  our  "  Hand- 
book H "  AND  Special  Club 
Rate   for  May 


American  School  of  Correspondence,   ^ 


BOSTON,  MASS.,  U.  S.  A. 


SHERBURNE'S 

Automatic  Track  Sander 

FOR  LOCOMOTIVES,  SAVES 
TIME  AND  TROUBLE. 

Applying  brakes  sands  track  instantly. 

In  starting,  sands  track  with 

blast  by  hand. 

Automatic  Track  Sanding  Co., 

53  Oliver  St.,  BOSTON,  MASS. 

SPECIFY 


PAPER  FOR  CAR  AND  .  .  . 

ALL  COLD  STORAGE 
INSULATION. 

Warranted  air  ti.uht,  moisUirt-,  acid  and 
alkali  proof ;  strong,  durable  and  clean  to 
handle.  Best  known  material  for  insulating 
refrigerator,  fruit  and  dairy  cars. 

P  &  B  Ruberoid  Roofing  without  an 
equal  for  round- 
houses, station 
buildings,  train 
sheds,  repair 
shops,  etc.  No 
paper,  no  tar. 
Strong,  very  du- 
rable. 

P  &  B  Paints 
for  the  preserva- 
tion of  iron  or 
wood.  A  perfect  coating  for  car  floors,  etc. 
P  &  B  Ruberoid  car  roofing  absolutely  the 
best.   Will  not  tear  or  deteriorate  with  age. 

The  Standard  Paint  Co.  ^^i^^j^ 

Chicago  Oftice  :    i.Vj  Kiftli  Avenue. 
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Symons  Express  Engine. 

On  this  and  uthcr  pages  wc  present 
views  of  a  locomotive  recently  built  by 
the  Richmond  Locomotive  Works  for  the 
Plant  system.  The  engine  was  built  from 
specifications  and  designs  furnished  by 
Mr.  W.  E.  Symons,  superintendent  of 
motive  power  of  tlie  Plant  System,  and  it 
contains  a  variety  of  features  that  are 
somewhat  unique   and   calculated   to   pro- 


95  Liberty  Street.  New  York.  June.  1899 

pages  259  and  260  will  show  that  the  steam 
distribution  is  unusually  uniform  for  both 
ends  of  the  cylinder.  Variable  exhaust 
nozzle  was  used,  and  it  will  be  noticed  that 
cards  numbered  4  and  9,  where  the  variable 
exhaust  nozzle  is  closed,  do  not  compare 
well  with  the  mean  effective  pressure  and 
indicated  horse-power  of  other  cards 
where  the  nozzle  is  open.  The  valves  of 
the  engine  are  set   in   such   a   way   which 


No.  6 

well  worthy  of  attention,  as  a  double  row 
of  bolts  goes  all  the  way  around.  Another 
point  worthy  of  attention  is  the  spring 
rigging  which  is  arranged  so  that  it  does 
not  interfere  with  the  driving  boxes,  pedes- 
tal, braces,  wedge  and  bolts.  There  is 
also  an  arrangement  on  each  driving  cel- 
lar, whereby  the  cellar  can  be  packed  with- 
out even  removing  the  cellar  bolts.  This 
is  an  opening  covered  by  a  little  cap  on 


duce  a  particularly  effective  and  durable 
engine. 

The  cylinders  are  19  x  26  inches  and 
the  driving  wheels  69  inches  diameter. 
The  working  pressure  is  200  pounds  to 
the  square  inch,  which  gives  the  engine  a 
little  over  23,000  pounds  tractive  power 
and  ratio  6f  adhesion  of  4.5.  Richardson 
balanced  valves  and  United  States  metal- 
lic rod  packing  have  been  used  on  the  en- 
gine. More  particulars  of  the  engine  will 
be  found  on  the  chart  on  page  250. 

The  indicator  diagrams  to  be  found  on 


SYMONS   TEN-WHEEL   EXPRESS   ENGINE. 

makes  the  lead  when  cutting  off  short  only 
about  7-32  inch.  It  will  be  noticed  from 
the  indicator  diagrams  that  the  cut-off  is 
a  little  later  on  the  back  end  of  the  cylin- 
der than  on  the  front,  which  was  arranged 
with  a  view  for  allowing  for  the  area  of 
tlie  piston  rod,  and  thus  making  the  ter- 
minal pressure  about  equal.  The  trans- 
mission bar  employed  for  increasing  the 
link  radius  which  is  illustrated  with  others 
on  page  246,  is  one  of  the  best  arrange- 
ments we  have  seen.  The  cylinder  fast- 
enings shown  on  page  244  are  also  very 


the  end  of  the  cellar.  Steel  is  used  through- 
out in  wheel  centers,  main  and  side  rods, 
guides,  crossheads  being  of  one  piece  of 
metal  with  tin  applied  to  the  wearing  sur- 
face about  !^  inch  thick.  The  front-end 
door  and  ring  are  pressed  steel ;  the  engine 
truck,  center  casting  and  all  other  parts 
where  steel  could  be  used  are  made  of 
that  material  with  a  view  of  having  the 
engines  as  light  as  possible. 

Latrobe  tires  are  used  and  the  piston 
rods  are  of  Coffin  process  steel.  French 
springs  are  employed  and  secured  to  a  sys- 
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tem  of  equalizing  beams  of  wrought  iron, 
as  may  be  seen  in  the  engraving.  Feed 
water  is  supplied  by  No.  10  Monitor  in- 
jectors and  the  valve  cylinders  and  air 
pump  are  lubricated  by  a  i\o.  9  oval 
patent  Nathan  triple  sight-feed  lubri- 
cator. 

The  Westinghouse  latest  improved 
automatic  combined  outside  brakes  on 
drivers,  tender  and  for  train.  Also  the 
Westinghouse  train-signalling  device  is  on 
the  engine,  with  a  9''2-inch  air  pump  and 
improved  engineer's  valve.  The  bearings 
are  of  Ajax  metal,  furnished  by  the  Ajax 
Metal  Company,  of  Philadelphia.  Two 
35/$-inch  Coale  mufflers  prevent  over  pres- 
sure of  steam.     Sand-box  is  fitted  with  the 


Testing  for  Color  Blindness. 

IIV  C.    B.   CONGER. 

A  very  handy  contrivance  for  assisting 
in  this  work,  which  can  be  used  in  a 
small  room,  and  shows  with  the  same 
effects  that  a  switch  light  or  other  colored 
signal  does  at  various  distances,  whether 
so  far  off  that  the  light  is  just  discernible, 
or  so  close  that  it  seems  to  be  only  an  en- 
gine length  away,  has  been  arranged  by 
Dr.  D.  Kmmett  Welsh,  the  eminent 
oculist,  who  examines  the  employes  of  the 
Grand  Rapids  &  Indiana  Railway,  the 
Chicago  &  West  Michigan  Railway,  and 
the  Detroit,  Grand  Rapids  &  Western 
Railway,  at  Grand  Rapids,  Mich. 

An    ordinary   square   lamp   is   used,    of 
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TEST    FOR    COLOR    BLINDNESS. 


Leach  sanding  device.  The  engine  is  fitted 
with  Golmar  bell-ringer,  chime  whistle 
and  a  variety  of  other  devices  that  pro- 
mote convenience  and  comfort  in  handling 
the  engine. 

This  engine  made  the  run  from  Savan- 
nah to  Jacksonville  with  the  company's 
vestibule  train  in  3  hours  22  minutes,  a 
distance  of  172  miles,  making  four  full 
stops  and  slowing  down  for  two  regular 
draw-bridges.  There  was  a  Boyer  speed- 
recorder  on  the  engine,  and  it  showed 
that  a  speed  of  80  miles  an  hour  was  fre- 
quently attained. 


which  a  side  view  is  shown  in  Fig.  I.  It 
i:'.  equipped  with  an  incandescent  electric 
light,  which  is  used  because  of  its  great 
convenience  when  it  is  necessary  to  turn 
out  the  light  during  an  examination.  An 
oil  lamp  can  be  used  for  the  purpose  by 
having  a  slide  to  push  in  front  of  the 
opening,  and  thus  cover  up  the  light  so  it 
cannot  be  seen  at  all  when  necessary. 

In  either  case  the  electric  lamp  or  blaze 
from  the  oil  lamp  should  come  exactly 
in  line  with  the  opening  in  the  front  of 
the  case,  so  a  clear  light  will  be  thrown  on 
the  colored  glasses  shown  in  Fig.  4.     The 


clips  or  loops  which  hold  the  two  slides. 
Fig  3  and  Fig.  4,  are  on  the  front  part  of 
the  case,  and  one  outside  of  the  other,  so 
both  slides  can  be  used  at  once  and 
moved  independently  of  each  other.  These 
slides  are  of  sheet  brass,  2  inches  wide  and 
as  long  as  may  be  desired,  taking  care 
that  the  hole  in  the  front  of  lamp  is  not 
over  1%  inches  in  diameter,  or  that  the 
openings  for  colored  glass  are  not  close 
enough  so  that  two  of  them  will  show  at 
the  same  time.  One  of  these  slides  has  a 
row  of  ten  holes  in  it,  ranging  in  size 
from  Yi  inch  up  to  I  ^  inches.  The  other 
one  has  a  set  of  colored  glasses  fastened 
to  it.  The  illustrations  make  the  matter 
plain. 

In  addition  to  this  lamp  a  moderate 
sized  mirror  is  used,  which  should  b"  set 
about  the  height  of  a  man's  eye,  and  may 
be  anywhere  from  8  to  16  feet  from  the 
lamp.  A  good  distance  can  be  found  the 
first  time  the  device  is  used.  It  should 
be  so  placed  that  the  light  from  the  lamp 
shining  through  the  holes  in  the  slide  and 
the  colored  glass  will  strike  the  mirror 
and  be  reflected  back  to  where  the  man  is 
standing  whose  vision  is  being  tested.  A 
very  good  arrangement  is  to  set  the  lamp 
on  a  high  stand  or  table  in  the  center  of 
the  room,  so  that  the  man  to  be  tested  and 
the  witnesses  (for  there  should  always  be 
witnesses  whenever  there  is  any  dispute 
as  to  the  result  of  an  examination)  can  all 
see  the  light  on  the  mirror  at  the  same 
time. 

When  the  light  shows  through  the  %- 
inch  hole  it  will  appear  to  be  a  long  ways 
off,  as  it  is  a  very  small  spot.  The  slide 
can  be  moved  to  successively  increase  the 
size  of  the  opening  with  the  apparent 
effect  of  bringing  the  light  closer,  until  it 
is  as  brilliant  as  any  light  only  a  few 
feet  off. 

The  effect  of  distance  on  various 
colored  lights  can  be  very  plainly  shown; 
for  instance,  the  blue  light  is  hardly 
visible  through  the  ^-inch  hole  and  is 
quite  plain  through  the  large  opening  of 
154  inches.  Other  colors  can  be  tried  the 
same  way.  It  is  surprising  how  much  dif- 
ference there  is  in  the  various  colors 
when  the  distance  at  which  they  will  show 
plainly  is  taken  into  consideration. 

With  this  device  examinations  can  take 
place  at  any  time  day  or  night.  As  they 
are  in  a  room  which  can  be  darkened,  it 
is  not  necessary  to  wait  until  night,  nor 
go  to  any  distance  to  find  a  suitable  yard 
where  the  lamps  can  be  shifted  at  will. 

This  examination  for  color  blindness 
should  be  made  with  a  good  deal  of  care, 
for  it  is  just  as  serious  a  matter  to  let  a 
man  pass  who  is  defective  in  his  sense  of 
colors,  and  run  the  risk  of  an  accident  on 
the  road  which  will  cost  some  other  em- 
ploye his  life  or  limbs,  as  it  is  to  take  a 
man's  situation  away  from  him  by  proving 
that  he  is  unable  to  distinguish  the 
standard  colors  used  in  railroad  signals. 

There  was  a  time  years  ago  when  this 
test  was  regarded  as  a  scientific  fad,  and 
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there  was  a  strong  opposiiiDn  to  it  on  the 
part  of  all  operatives ;  but  it  has  long  ago 
been  proved  to  be  a  sure  enough  fact.  If 
the  test  is  honestly  made  there  should  be 
no  prejudice  against  it.  If  a  case  of  color 
blindness  is  discovered,  the  man's  fellow 
employes  should  be  called  in  to  witness  a 
test,  and  thus  be  able  to  assure  themselves 
that  it  is  an  actual  fact. 

Most  of  the  prejudice  has  come  from 
the  use  of  colored  yarns  instead  of  colored 
lights.  In  some  cases  the  names  of  the 
various  shades  of  each  color  were  re- 
quired. Anyone  whose  sense  of  color  is 
perfect  can  match  the  various  standard  <i-j 
colors  used  on  railroads,  when  shown 
samples  of  them,  but  very  few  engine  men 
and  train  men  are  educated  to  name  all 
of  them.  The  test  of  matching  various 
colors  of  yarn  is  used  because  it  can  be 
made  quickly  and  with  so  many  variations 
of  color  that  defective  vision  is  soon  de- 
tected ;  but  the  final  test  in  case  of  any 
doubt  should  always  be  made  with  colored 
lights  of  the  same  shades  that  are  used 
on  the  road.  The  writer  has  seen  the 
above  device  used  hundreds  of  times  and 
decisions  always  approved  by  the  wit- 
nesses. 


/f^^.^M 


The  Allen  Valve. 

Mr.  C.  H.  Quereau,  who  has  long  been 
an  advocate  of  the  Allen  valve,  presented 
a  very  able  argument  for  its  use  on  high- 
speed locomotives. 

He  demonstrated  by  indicator  cards 
taken  at  55  miles  per  hour  that  valves  can 
be  set  to  avoid  excessive  compression, 
which  is  sometimes  charged  to  this  type 
of  valve.  This,  he  says,  is  caused  by  too 
much  lead,  and  the  cards  prove  his  case. 
The  objection  as  to  valves  being  heavy, 
he  meets  by  giving  the  weight  of  an  Allen 
valve  for  a  19  by  24-inch  engine,  having 
ports  l^  by  17J4  inches,  as  only  112 
pounds  without  packing  strips. 

He  quotes  extensively  from  those  who 
use  the  valve  and  who  advocate  it  for  any 
but  low  speeds.  Among  those  quoted  are 
E.  M.  Herr,  Joseph  Cockfield  and  Von 
Borries.  It  is  claimed  that  as  more  steam 
i.>  admitted  than  with  the  plain  valve  the 
engine  is  more  powerful,  and  one  case  is 
cited  where  a  16  by  24-inch  engine  with 
Allen  valve:  did  as  satisfactory  work  on 
freight  as  a  17  by  24,  as  long  as  the  speed 
was  fair.  At  very  low  speed  the  latter 
could  outpull  the  former. 

The  wavy  compression  line  which  al- 
ways accompanies  the  Allen  valve,  Mr. 
Quayle  attributes  to  the  high-pressure 
steam  which  is  confined  in  the  Allen  port 
being  admitted  to  the  compression  side  of 
the  piston  as  the  valve  moves  over  to 
admit  steam  at  that  end  of  the  stroke. 
This  increase  of  pressure  causes  a  few  im- 
pulses on  the  indicator  piston  and  pro- 
duces the  wavy  compression  by  which  an 
Allen  valve  can  nearly  always  be  dis- 
tinguished by  its  card. 
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Case-Hardening  and  Annealing. 

BY  FRED  H.   COLVIN. 

One  of  the  first  shop  mysteries  which 
the  apprentice  runs  up  against  is  the  case- 
hardening  of  small  pieces  by  the  tool 
maker  or  blacksmith,  and  in  the  average 
shop  it  remains  something  of  a  mystery,  as 
there  is  very  little  of  it  done.  The  method 
employed  is  usually  the  simple  one  of  dip- 
ping the  pieces  into  prussiate  of  potash 
after  heating  to  a  cherry  red,  heating  again 
if  it  has  cooled  any  in  the  dipping  process, 
as  small  pieces  are  apt  to,  and  finally 
plunging  in  water.  This  leaves  a  hard 
surface  to  a  very  slight  depth — perhaps  a 
sixty-fourth  of  an  inch — and  is  not  apt  to 
color  to  any  extent. 

The  more  ambitious  way  of  the  small 
shop  is  to  take  a  piece  of  gas  pipe  of  good 
size,  screw  a  cap  on  one  end,  and  make 
one  for  the  other  having  a  few  small  holes 


from  three  to  six  hours.  Larger  pieces  re- 
quire much  longer,  all  night  in  many  cases, 
and  the  depth  of  the  carbonizing  can  be 
easily  seen  at  the  end  of  the  piece,  the 
center  remaining  soft.  It  is  this  feature  of 
a  soft  center  that  makes  this  process  de- 
sirable for  some  tools,  and  it  is  used  to 
some  extent  by  those  who  use  large  milling 
cutlers,  taps,  dies,  etc..  as  well  as  for  drop 
hammer  dies.  After  a  piece  is  carbonized 
it  is  treated  just  the  same  as  tool  steel, 
showing  it  to  be  transformed  from  low 
into  high  carbon  steel. 

The  writer  has  also  seen  cases  where 
small  milling  cutters  were  made  of  low 
carbon  steel,  the  cutters  being  made  com- 
plete, as  in  the  case  of  tool  steel  and  then 
being  case-hardened  in  the  usual  way  to  a 
depth  of  possibly  a  sixteenth  of  an  inch. 
It  was  considered  cheaper  to  throw  these 
away  after  they  were  ground  down  so  as 
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in  for  vents.  The  articles  to  be  hardened 
are  placed  in  the  pipe,  packed  with  burned 
leather,  bone,  etc.,  the  cover  screwed  on 
and  kept  at  a  red  heat  for  several  hours, 
depending  on  the  size  of  piece  and  the 
depth  of  hardening  desired.  Others  make 
a  sort  of  box  of  sheet  iron,  but  those  who 
make  a  business  of  this  work  use  a  cast 
iron  box  with  a  cover.  Leather  is  not 
being  used  as  much  as  formerly,  on  ac- 
count of  the  trouble  of  burning  and  crush- 
ing, although  it  is  said  to  give  good  color- 
ings where  this  is  an  object.  Raw  bone  is 
being  largely  used  for  this  purpose  now 
on  account  of  convenience  and  low  cost, 
and  that  prepared  by  the  Rogers  &  Hub- 
bard Company,  of  Middletown,  Conn., 
known  as  "Granulated,"  seems  to  be  a 
favorite  with  many,  although  there  may 
be  other  brands  in  use  in  other  sections  of 
the  country. 

Case-hardening  may  be  called  carbon- 
izing or  "steeling"  the  surface  of  iron  and 
,low  grade  steel;  this  on  being  suddenly 
cooled  hardens  just  as  steel  does.  That 
this  is  true  is  shown  by  the  fact  that  pieces 
of  low  carbon  steel  which  will  not  harden 
by  the  usual  process  are  used  for  the  pur- 
pose of  making  tools  by  carbonizing  the 
outside  in  a  case-hardening  furnace,  with 
the  aid  of  raw  bone  or  other  carbon. 
Small  pieces  will  become  steel  for  a  con- 
siderable distance  in  toward  the  center  in 


to  be  soft  than  to  use  tool  steel,  and  as 
they  were  mostly  form  mills,  this  was 
probably  the  case. 

In  case-hardening  solely  for  the  hard 
surface  without  colors,  the  work  need  not 
be  polished  or  even  finished,  and  the  only 
care  necessary  is  to  have  plenty  of  bone 
around  the  work.  Where  small  work  is  to 
be  done  use  a  layer  of  bone,  then  a  layer 
of  the  pieces,  not  letting  the  pieces  touch 
each  other,  more  bone,  etc.,  filling  the  top 
of  box  with  from  i  to  2  inches  of  bone. 
If  you  have  any  old  bone  that  has  been 
burnt  it  can  be  used  on  top. 

After  being  burned  a  few  times  the 
bone  becomes  white  or  lifeless  and  is  of  no 
value — the  carbon  being  practically  all  ex- 
tracted. Some  mix  old  bone  and  new  so 
as  to  keep  a  fair  percentage  of  new,  and 
use  it  over  and  over;  others  use  till  burned 
white,  using  the  older  bone  on  top  and  for 
filling  until  it  is  white. 

The  heat  required  depends  on  the  work, 
but  a  good  average  is  about  a  cherry  as 
seen  in  a  room  which  is  not  very  light. 
This  is  the  heat  used  by  the  J.  H.  Williams 
Company.  Brooklyn,  N.  Y.,  whose  case- 
hardening  attracted  great  attention  at  the 
World's  Fair  in  1893.  A  pyrometer 
showed  this  to  be  about  1,200  degrees 
Fahrenheit,  and  everything  seemed  to  be 
heated  very  evenly  to  a  nice  cherry  heat. 
This    seems  to  answer    for  all    ordinary 


sizes  and  need  not  be  e.xceeded.  In  this 
case  Brown  &  Sharpe  furnaces  are  used, 
with  anthracite  coal  of  egg  size  as  fuel. 
Small  work  is  left  in  for  about  three  hours, 
larger  work  in  proportion,  the  maximum 
on  ordinary  sizes  being  fifteen  to  eighteen 
hours,  with  eight  to  ten  hours  as  an  aver- 
age for  medium-sized  pieces.  This  gives 
scale  or  hardening  to  the  depth  of  1-32  or 
3-64  inch. 

A  mixture  of  tv.o-thirds  bone  and  one- 
third  charcoal  is  used  with  good  results, 
instead  of  all  bone,  some  even  using  one 
part  bone  and  four  parts  charcoal  for  or- 
dinary work,  such  as  cap  screws. 

Experience  in  this,  as  in  any  line,  will 
give  the  best  of  results  almost  to  certainty, 
for  it  is  not  guesswork,  although  it  may 
seem  so  to  the  inexperienced.  But  as  cer- 
tam  causes  always  produce  certain  effects, 
the  results  are  sure  in  the  hands  of  an  ex- 
pert. As  an  aid  in  determining  the  proper 
length  of  time,  test  pieces  are  used.  These 
should  be  as  near  the  size  of  the  work  as 
possible,  and  are  pieces  of  round  stock  of 
the  same  material  as  the  work,  inserted 
through  holes  in  the  box  so  that  the  end 
will  reach  the  center.  By  using  two  or 
three  test  pieces  it  can  be  readily  deter- 
mined when  they  have  been  in  long 
enough,  as  if  the  first  one  withdrawn  is 
not  hardened  deep  enough,  the  second  can 
be  tested  after  an  interval  of  time,  and  so 
on  with  the  third.  In  this  way  even  an 
amateur  can  get  fair  results;  but  experi- 
ence is  of  great  value. 

The  heat  should  be  brought  up  gradu- 
ally and  held  at  about  the  desired  point, 
rather  than  varied  in  either  direction. 

For  obtaining  the  fine  coloring  which  is 
so  much  admired  in  case-hardened  work, 
the  work  should  be  nicely  polished  and 
perfectly  clean;  greasy  work  will  not  take 
colors  well.  The  bone  should  be  well 
charred,  which  is  done  by  leaving  it  in  the 
furnace  after  the  fire  has  been  drawn  for 
the  night ;  but  it  should  not  be  burned, 
only  charred,  or  else  the  life  is  gone. 

Mr.  Amborn.  the  assistant  superinten- 
dent of  the  J.  H.  Williams  Company,  tells 
me  that,  for  nice  work,  a  mixture  of  two- 
thirds  bone  and  one-third  birch  charcoal 
gives  fine  results.  It  is  also  necessary  to 
keep  the  articles  from  the  air  until  they 
are  cooled,  to  preserve  the  coloring.  When 
air  strikes  the  work  before  cooling,  it  pro- 
duces a  black  or  blue-black  color  that  is 
not  pleasing.  In  other  words,  the  whole 
boxful,  work,  charcoal  and  bone,  must  be 
dumped  into  the  cooling  tank  to  get  good 
results.  In  this  way  the  bone  protects  the 
work  until  it  is  cooled. 

Ihe  bath  should  be  of  soft  water  for 
the  best  results,  and  should  be  kept  cool 
by  running  water.  A  sieve  hung  a  few 
inches  below  the  top  of  water  catches  the 
work  and  saves  time,  as,  being  lifted,  all 
the  work  is  readily  picked  off  and  dried. 

ANNEALING   STEEL. 

Although  annealing  is  just  the  opposite 
of  hardening,  it  is  still  closely  related,  the 
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same  furnaces  and  materials  being  avail- 
able in  either  case. 

In  too  many  cases  there  is  not  enough 
attention  paid  to  annealing  of  steel  for 
tools,  with  the  result  that  it  is  harder  to 
work  and  is  more  liable  tn  crack  in  hard- 
ening or  in  use.  It  is  quite  a  common 
practice  to  have  the  blacksmith  anneal  all 
forgings  for  tools,  and  then,  after  taking 
a  roughing  cut,  having  it  annealed  again. 
This  softens  the  steel  for  the  final  cutting 
and  helps  to  relieve  the  strain  of  the  piece. 


down  immediately  instead  of  "soaking"  at 
that  heat;  but  the  cooling  should  be  vt-ry 
gradual — the  more  gradual  the  softer  the 
steel.  If  it  can  cool  down  with  the  fur- 
nace at  night  the  best  results  arc  obtained. 
Witli  small  open  fires  it  is  customary  to 
take  the  piece  from  the  fire  and  plunge  it 
into  the  annealing  box,  filled  with  what- 
ever the  material  may  be.  This  is  not  a 
good  plan,  however,  as  the  momentary 
exposure  to  the  air  offsets  much  of  the 
good    that    might    result     from    it.      Still. 


Oltl   and   New    Belgian    Hxpress   Loco- 
motives. 

The  engraving-  -hown  on  this  page 
form  a  striking  contrast  for  engines  built 
to  perform  the  same  kind  of  service.  The 
raifwavi  in  Belgium  arc  operated  by  the 
Government,  but  contrary  to  the  most  of 
government-operated  railways  they  are 
very  well  managed.  Some  of  the  fastest 
trains  on  the  continent  of  Europe  traverse 
Belguim,  and  they  are  noted  for  punc- 
tuality and  comfort.    The  officials  became 
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In  annealing,  a  variety  of  substances  are 
used — lime,  sawdust,  sand,  charcoal  and 
bone.  Charcoal  stands  at  the  head  accord- 
ing to  many;  others  prefer  bone  or  lime, 
while  some,  where  possible,  let  the  steel 
cool  down  in  the  fire. 

Having  the  iron  box  as  for  case-hard- 
ening, fill  it  with  fine  charcoal,  packed 
around  the  piece  or  pieces  (and  they  need 
not  be  kept  separate  as  in  case-harden- 
ing), put  them  in  the  furnace  and  let  them 
heat  up  gradually  to  about  a  cherry,  as 
with  the  case-hardening,  say  1.200  degrees 
Fahr.     It   should  then  commence  to  cool 


where  it  cannot  be  avoided,  the  exposure 
snould  be  as  brief  as  possible,  and  the 
annealing  medium  should  be  the  best  ob- 
tainable. In  other  words,  make  the  best 
of  the  conditions  which  exist,  as  we  can- 
not hope  for  ideal  surroundings  in  every 
shop. 


The  Chesapeake  &  Ohio  Railroad  boasts 
the  longest  car  float  in  service.  It  is  used 
between  Norfolk  and  Newport  News,  Va., 
and  is  275  feet  long.  It  was  built  by  Har- 
lan &  Hollingsworth  Company.  Wilming- 
ton. Del. 


dissatisfied  with  the  power  used  for  haul- 
ing their  heavy  express  trains,  and  de- 
termined to  search  for  something  better. 
After  a  painstaking  investigation  they  de- 
cided that  certain  engines  designed  by 
Mr.  John  F.  Mcintosh,  locomotive  super- 
intendent of  the  Caledonian  Railway,  in 
Scotland,  were  about  what  they  wanted, 
and  Mr.  Mcintosh  was  invited  to  design 
a  type  of  express  passenger  engine  that 
would  meet  the  demands  of  modern  train 
service.  The  directors  of  the  Caledonian 
Railway  consented  that  their  locomotive 
superintendent  should  do  the  work  asked 
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of  him,   and  engines   were  duly  designed  "Regarding  the  locomotives,  we  can  now 

and    built    by    a    Glasgow    firm,    Neilson.  assert    that   the    English  engines  of    the 

Reid  &  Co.     The  engine  shown  is  one  of  Belgian  State  continue  to  give  all  satisfac- 

the  number,   and   a  good  picture  of   Mr.  lion  regarding  the  easy  starting,  powerful 

Mcintosh  is  seen  beside  it.  traction,  and  ease  for  driving.    They  have 

The     engines     have     cylinders     19  x  26  thus  the  great  advantage  of  being  able  to 
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Link  Motion-Richmond  10- Wheeler  for  the  Southern  Railway. 


Radius  of  Link  53){ ' 


Richmond  JO-Wheeler  for  the  Plant  System. 


Supporting  Hanger,  Link  End  of  Motion  Ear 


Brooks  Consolidation  for  Long  Island  R.  R. 


inches,  driving  wheels  78  inches  and  a 
boiler  that  provides  about  1.500  square  feet 
of  heating  surface.  The  tractive  power  is 
16,840  pounds,  recorded  by  the  American 
Railway  Master  Mechanics'  Association 
formula.  A  Belgian  engineer,  writing 
about  these  locomotives,  says : 


work  the  suburban  trains,  with  stoppages 
and  consequently  with  frequent  starts,  as 
well  as  goods  or  express  trains. 

"Their  tractive  force  is  better  by  about 
35  per  cent,  than  the  engines  specially 
attached  to  the  service  of  the  irregular 
line   to   Luxemburg.      That   is   to    say,    a 


single  English  engine  can  replace  two  of 
the  old  ones,  while  the  tractive  effort  does 
not  surpass  one-third  of  the  maximum, 
which  one  of  the  old  engines  can  give. 
In  other  words,  if  one  of  these  old  engines 
could  pull  at  the  maximum  120  units,  it 
required  two  engines  for  150  units,  while 
a  single  English  engine  can  pull  120  +  40 
=  160  units,  enough  to  pull  the  150  units. 
It  would,  however,  probably  be  easy  in 
changing  the  firebox  of  the  old  engines 
and  in  putting  on  a  bogie  to  transform 
these  engines.  The  future,  in  any  case, 
will  perhaps  prove  that  other  improve- 
ments may  still  be  put  on  the  locomotives, 
either  application  of  compounding  or  even 
what  seems  to  be  the  path  of  progress, 
such  as  multiplication  of  the  number  of 
high-pressure  cylinders,  so  as  to  produce 
as  continued  and  constant  an  effort  as 
possible." 


The  Transmission  Bar  as  a   Means  of 

Increasing  Length  of 

Eccentric  Rods. 

Long  eccentric  rods,  curved  over  the 
forward  driving  axle  (which  plan  is  quite 
common  on  ten- wheel  locomotives),  has 
long  been  recognized  as  an  evil. 

Locating  the  link  just  back  of  the  for- 
ward axle,  and  transmitting  the  motion 
by  means  of  a  curved  transmission  bar 
from  the  link  to  the  rocker  located  just 
ahead  of  the  leading  axle,  is  only  a  slight 
improvement,  because  in  the  former  case 
we  have  two  curved  rods  and  in  the  latter 
only  one. 

This  difficulty  has  caused  designers  to 
go  to  the  other  extreme  and  employ  very 
■short  eccentric  rods,  the  length  being 
limited  by  about  half  the  distance  between 
the  main  and  forward  axle. 

To  get  away  from  this  difficulty  the 
Southern  Railway  has  adopted  the  plan 
illustrated  in  Fig.  i.  This  method  pro- 
vides a  straight  (direct)  transmission  bar 
leading  back  to  the  rocker.  By  this  means 
curved  rods  and  transmission  bars  are 
avoided  and  a  gain  of  12  inches  in  link 
radius  over  the  short  rod  form  is  obtained. 

This  plan  has  been  slightly  modified  in 
engines  recently  built  by  the  Richmond 
Locomotive  Works  for  the  Plant  System, 
as  shown  by  Fig.  2.  This  form  we 
consider  an  improvement  over  the  plan 
shown  by  Fig.  I,  as  all  the  weight  of  the 
transmission  bar  does  not  come  on  the 
rocker,  but  is  divided  between  the  rocker 
and  supplemental  hanger,  the  rod  being 
supported  at  the  ends. 

In  Fig.  3  we  have  the  method  employed 
by  the  Brooks  Locomotive  Works  on  some 
consolidated  locomotives  built  for  the 
Long  Island  and  Lake  Shore  roads.  This 
latter  form  appeals  to  us  as  being  both 
simple  and  practical,  and  represents  an- 
other step  in  the  process  of  evolution. 

It  may  be  interesting  to  note  that  this 
plan  was  used  on  some  "mogul"  engines 
built  by  the  Rhode  Island  Works  some 
fifteen  years  ago. 
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Roundhouse    Chat— Automatic    Rail- 
roading. 

BY  R.   E.    MAKKS. 

"What  do  you  think  of  these  automatic 
engine  stoppers,  Uncle  Billy;  these  jiggers 
that  set  a  trigger  on  the  rail  when  the 
signal's  against  a  feller,  and  shuts  the 
throttle,  puts  on  the  emergency,  wakes  up 
the  engineer,  sends  back  the  hand  brake 
with  a  flag  and  calls  out  the  next  station?" 

"Anything  else,  Jimmy." 

"Guess  that's  about  all.  No  jokin', 
though ;  what  do  you  think  of  the  thing, 
anyhow,  just  for  stoppin'  the  train,  with- 
out the  other  frills?" 

"Well,  Jimmy,  p'raps  I'm  kinder  old 
fogyish  like,  but  I've  seen  a  good  many 
automatic  things  on  railroads  in  my  time, 
and  I  can't  say  I'm  dead  stuck  on  'em 
either.  Generally  they  don't  automat,  or 
else  automat  when  you  don't  want  'em  to. 
Ef  they'd  only  corral  a  few  brains  and 
mix  with  'em  'twould  be  all  right ;  but 
brains  ain't  any  too  plenty,   even   among 


thing  else  to  use  a  good  scheme  if  they 
don't  have  to.  Well,  all  the  boys  don't 
show  horse-sense  always,  but  if  most  of 
'em  didn't  they  wouldn't  be  running  the 
fast  trains  they  are  to-day. 

"Take  compounds,  and  here's  another 
place  where  they've  tried  the  automatic 
scheme  to  death.  Rhode  Island  tried  it, 
Schenectady  tried  it,  and  that  was  the 
only  fault  of  the  '1503.'  Went  into  com- 
pound before  the  train  was  hardly  under 
way,  and  baulked  sometimes  in  getting  a 
train  under  way.  Rest  of  'em  tried  it  too, 
but  they  are  getting  down  to  business  now 
and  leave  it  to  the  engineer.  They've 
learned  that  while  it  may  not  be  economy 
from  the  steam  point  of  view,  it  pays  to 
work  'em  simple  at  half  or  two-thirds 
stroke  over  a  bad  hump  and  save  doubling 
the  hill.  Can't  do  this  with  the  automatic 
feature,  as  it  either  goes  into  compound 
by  receiver  pressure,  or  when  you  begin 
to  hook  up. 

"If  an  engineer  knows  his  business  he'll 


Enormous  quantities  of  these  posts  are 
being  turned  out  in  the  shops  of  the 
various  railroads  in  Nebraska.  The  ends 
are  filled  with  cement  to  prevent  the  in- 
terior from  rusting,  and  holes  are  drilled 
at  intervals  to  hold  the  wire.  It  is  be- 
lieved that  a  fence  thus  built  will  stand 
for  ten  years  without  need  of  repair,  an 
annual  saving  of  $200  a  mile  to  every  road 
on  the  great  plains,  or  $100,000  a  year  in 
fencing  alone  for  every  road  with  a 
fenced  right  of  way  between  Omaha  and 
Denver.  Thousands  of  miles  of  fences  are 
now  being  destroyed  by  the  annual  spring 
prairie  fires,  involving  additional  loss  in 
the  way  of  stock  killed  on  the  open  range 
country. 


The  Wabash  Express  Engine. 

Superintendent  of  Motive  Power  and 
Machinery  J.  B.  Barnes,  of  the  Wabash 
Railway,  has  lately  finished  at  the  Spring- 
field shop  and  put  in  service  an  eight- 
wheel  passenger  engine  for  drawing  their 
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US  engineers.  So  long  as  we  get  our 
living  by  having  a  few  brains  of  the  right 
kind  for  our  business,  it's  probably  just 
as  well  they  don't  have  'em  on  tap. 

"Take  the  automatic  stopper  you  men- 
tion. Sposen  it  works.  Have  they  got 
an  'unstopper'  that  will  get  the  train  out 
of  the  way  of  the  next  one,  or  go  back  and 
stop  each  train  so  as  to  avoid  a  run-in. 
Then  there's  an  automatic  damper  they 
hitch  on  to  the  reverse  lever  so  as  to  close 
when  you  hook  her  up  short,  and  open 
when  she's  layin'  down  in  the  corner 
lookin'  at  you.  Praps  you  might  save  coal 
sometimes  by  spoilin'  part  of  your  blast; 
then  again  you  might  want  that  darned 
bad  some  day  when  the  coal  wasn't  burn- 
ing free  and  nice,  to  keep  from  getting 
laid  out  on  the  hill.  Even  if  you  want 
such  contraption,  don't  hook  it  on  to  the 
reverse  lever. 

"Some  of  these  shop  men  and  college 
chaps  who  have  railroaded  on  paper  more 
than  anywhere  else,  seem  to  think  an  en- 
gineer is  too  ignorant  or  too  lazy  or  some- 


handle  them  all  right — if  he  don't,  he  isn't 
the  man  you  want. 

"I've  about  come  to  the  conclusion  that 
the  less  automatic  you  have  about  a  loco- 
motive the  better;  and  if  I  was  running 
things  there  would  only  be  cne,  and  that's 
the  safety  valve.  Course  I  ain't  talking 
about  the  air  brake  now — just  the  pulling 
part  of  the  machine." 


Old  Flue  Tubes  Used  for  Fence  Posts. 

Hundreds  of  men  are  now  engaged  on 
the  railway  crossing  the  plains  between 
Omaha  and  Denver,  replacing  wooden 
fence  posts  with  iron  supports.  The  ex- 
pense is  no  greater  in  the  item  of  first 
equipment,  while  in  durability  the  iron 
post  is  infinitely  superior,  and  it  has  the 
supreme  advantage  that  it  does  not  burn. 
The  iron  posts  are  made  from  old  flues  of 
locomotives,  valued  as  old  iron  at  less 
than  15  cents  each.  The  cost  for  prepar- 
ing them  for  fence  posts  does  not  bring 
the  total  beyond  15  cents,  the  price  of  good 
wooden  fence  posts. 


fast  trains.  It  is  a  Class  H,  numbered 
651 ;  weight  in  working  order  125,000 
pounds;  79,000  pounds  are  carried  on  the 
drivers.  The  boiler  is  extended  wagon- 
top,  radial  stayed,  58  inches  inside 
diameter  at  the  smallest  ring;  a  deep  fire- 
box; 250  2-inch  flues;  165.9  feet  firebox 
heating  surface;  1592.6  feet  of  flue  heat- 
ing surface ;  carrying  190  pounds  of  steam. 
The  cylinders  are  185^x26  inches; 
drivers,  73  inches  outside  of  tires.  All 
the  truck  wheels  are  steel  tired.  Westing- 
house  brake  equipment  is  used,  with  en- 
gine truck  brake,  having  a  separate 
auxiliary.  The  tender  holds  4,500  gallons 
of  water  and  10  tons  of  coal. 

Some  of  the  excellent  features  of  this 
engine  are  the  convenient  arrangements 
of  all  the  levers,  valves  and  cocks  in  the 
cab,  so  they  can  be  quickly  and  certainly 
operated  in  an  emergency  without  taking 
the  engineers  attention  from  the  track 
and  signals.  The  engine  has  a  long  deck, 
so  this  is  much  easier  done  than  when  a 
big  boiler  extends  clear  through  the  cab. 
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The  duplex  air  gage  has  a  bracket  and 
lamp  on  the  engineer's  side;  a  separate 
gage  fastened  to  the  front  cab  sheet  is 
attached  to  the  air  signal  line.  The  steam 
gage  and  its  lamp  are  on  the  fireman's 
side.  These  two  cab  lamps  at  the  same 
time  light  both  sides  of  the  lubricator, 
which  is  on  the  end  of  the  boiler  between 
them.  There  is  not  an  elbow  used  any- 
where; all  the  air  piping  is  bent  in  easy 
curves  and  properly  clamped  to  some- 
thing solid.  Where  unions  are  necessary 
they  are  so  located  that  they  can  be  got  at 
to  tighten  up  without  removing  other  parts 
of  the  engine.  The  main  reservoir  holds 
32,000  cubic  inches,  enough  to  ensure  a 
prompt  release  of  brakes  and  re-charging 
of  auxiliaries. 

She  is  of  a  type  now  fast  disappearing. 


ot  materials  can  determine  the  pressure 
necessary  to  cause  rupture. 

Tests  for  the  quality  of  the  material,  ac- 
cording to  the  generally  accepted  practice 
will  determine  this  point,  as  it  has  never 
been  demonstrated  that  boiler  plate,  except 
when  subjected  to  the  action  of  fire  and 
litat  gases,  changes  its  properties  by  any 
length  of  service. 

Low  water  explosions  can  be  detected 
by  the  test  of  the  sheets  which  were  over- 
heated, as  compared  with  the  sheets  which 
were  not  overheated.  The  temperature  to 
which  they  were  heated  can  be  determined 
by  cutting  strips  from  the  overheated 
plate  below  the  water  line.  These  strips 
polished  on  the  edges  are  then  held  in  a 
clear  fire  so  that  one  end  remains  cold 
while  the  other  is  heated  to  a  dull  yellow 


slieets  were  during  operation,  it  is  also 
known  whether  the  metal  was  sufficiently 
soft  to  bulge  or  to  strip  from  the  stay- 
bolts;  examination  of  plates  and  bolts  will 
verifv  the  conclusion. 


A.  S.  M.  E.  Conventions. 

One  of  the  largest  and  most  enjoyable 
conventions  of  the  American  Society  of 
Mechanical  Engineers  was  held  in  Wash- 
ington, D.  C,  from  May  9th  to  12th,  in- 
clusive. The  president  of  the  society. 
Rear  Admiral  Melville,  residing  in  Wash- 
ington, made  it  a  particularly  appropriate 
place  for  the  meeting,  and  the  reception 
accorded  the  members  was  very  pleasing 
in  every  way. 

The  opening  gathering  at  the  new  Cor- 
coran Gallery  of  Art  and  the  magnificent 
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b/  which  we  mean  a  large  engine  that  can 
be  quickly  and  easily  handled  in  an  emer- 
gency, and  will  not  take  the  engineer's 
attention  from  the  track  and  signals  when 
handling  her.  In  all  her  appointments  she 
is  finely  finished,  and  Mr.  Barnes  is  justly 
proud  of  her. 


Boiler  Explosions. 

In  this  paper  Mr.  Gus  C.  Henning. 
one  of  the  best  posted  men  in  the  country 
on  iron  and  steel,  speaks  of  the  causes  of 
boiler  explosions  and  the  proper  method  of 
investigating  them  to  determine  the  cause. 
He  gives  five  causes,  presumably  in  the 
order  in  which  they  generally  occur,  as 
follows :  Excessive  pressure,  defective 
material,  low  water,  defective  workman- 
ship, local  defects. 

By  cutting  strips  from  different  parts 
of  the  boiler  and  testing  them,  the  en- 
gineer who  is  familiar  with  the  strength 


or  a  very  bright  red.  This  temperature 
being  reached  the  bars  are  withdrawn,  and 
while  one  is  rapidly  plunged  with  one  end 
into  a  pot  of  boiling  water,  the  other  is 
allowed  to  cool  in  air.  but  not  in  contact 
with  wet  material  or  metal  or  stone. 
When  the  piece  which  had  been  immersed 
in  boiling  water  about  one  inch  deep  has 
become  nearly  cold,  below  blue  heat,  it  is 
plunged  into  cold  water. 

On  the  polished  edges  of  both  bars  will 
be  found  scale  and  heat  colors,  the  tem- 
peratures producing  them  being  well 
establislied.  These  bars  are  then  carefully 
nicked  at  points  opposite  every  change  of 
color  and  then  broken  off  at  these  nicks. 
By  comparing  these  fractures  and  their 
scale  and  colors  with  those  obtained  from 
pieces  cut  from  the  overheated  plates,  the 
temperature  at  which  they  were  at  the 
instant  of  explosion  can  be  determined 
with  great  accuracy.  Having  thus  de- 
termined   the    temperature    at   which    the 


reception  tendered  by  Mrs.  George  West- 
inghouse  in  her  residence,  formerly  the 
Blaine  mansion,  were  both  more  than  or- 
dinarily enjoyable.  The  latter  was  the 
most  fashionable  function  in  the  history 
of  the  society,  and  the  hospitality  of  Mrs. 
Westinghouse  will  long  be  remembered. 

On  Wednesday,  the  loth,  the  members 
ird  ladies  were  photographed  on  the  steps 
of  the  Navy  Department  by  the  Washing- 
ton Souvenir  Company,  of  1333  Pennsyl- 
vania avenue,  from  whom  copies  can  be 
obtained  at  $1  each.  This  was  a  new  de- 
parture for  the  society,  and  the  result  'S 
shown  in  the  accompanying  engraving. 
There  was  no  discussion  on  the  paper  re- 
lating to  car  wheels,  due  to  the  late  hour 
at  which  it  was  presented,  and  Mr. 
Quereau"s  paper  was  not  presented  at  all. 
It  would  seem  advisable  to  read  all  papers 
simply  by  title,  as  copies  are  always  sent 
in  advance  to  members.  This  would  save 
time  and  enable  more  business  to  be  done. 
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Notes  from  Lorain,  Ohio. 

A  visit  to  tlie  Cleveland,  Lorain  & 
Wheeling  Railway  shops  at  Lorain,  Ohio, 
finds  Master  Mechanic  J.  W.  Graham 
very  busy  with  all  kinds  of  repairs.  As 
he  is  gradually  getting  the  parts  of  loco- 
motives which  need  repairs  piost  reduced 
to  a  standard,  it  is  much  easier  done  and 
gives  better  service.  The  truck  a.xles  and 
wheels  are  now  brought  to  two  sizes — one 
for  the  larger  engines  and  the  other  for  all 
small  ones;  same  for  pilots,  smoke-stacks, 
cabs,  brake  equipment  and  oil  cups. 

One  of  the  features  of  his  machine  shop 
is  the  use  of  various  devices  intended  to 
do  special  work  which  the  machines  were 
not  at  first  intended  for.  For  instance, 
on  one  lathe  we  saw  a  driving  bo.\  slotted 
ready  for  the  brass ;  an  attachment  being 
fastened    to   the   tool-rest   and    run    by   a 


the  building.  In  addition  to  this,  the  re- 
pair tracks  for  freight  cars  and  tracks  to 
bring  lumber  and  stock  into  the  buildings 
are  connected  to  a  main  sidetrack  back  of 
the  buildings. 

The  varnish  and  paint  shop  is  at  the 
east  end,  then  comes  a  commodious  coach 
shed,  where  all  the  work  of  repairing  and 
building  coaches  will  be  done.  Next  is 
the  wood  mill  with  all  the  wood-working 
machinery;  then  the  room  for  heavy  re- 
pairs in  freight  equipment,  and  lastly  a 
long  shed  for  light  repairs  with  plenty  of 
track  room  for  all  purposes.  The  boiler 
and  engine  room  is  centrally  located  just 
back  of  the  wood  mill.  All  the  electric- 
light  apparatus  will  be  located  there. 

As  this  company  is  principally  engaged 
in  handling  coal  and  iron  ore  at  Lorain, 
of  course  there  is  a  lot  of  work  to  be  done 
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belt  from  the  counter-shaft  above,  while 
the  box  was  bolted  to  the  face-plate. 

Another  lathe  had  a  milling  attachment 
for  milling  out  taps  and  reamers,  which 
was  doing  gcod  work  as  fast  as  a  regular 
machine  made  expressly  for  that  purpose. 
These  machines  will  be  illustrated  later 
for  the  benefit  of  the  readers  of  Locomo- 
tive Engineering.  They  were  designed 
and  built  by  J.  E.  Haynes,  machine-shop 
foreman. 

The  Cleveland,  Lorain  &  Wheeling 
Railway  Company  are  now  busy  in  mak- 
ing extensive  changes  and  putting  up  new 
buildings  at  Lorain  for  the  use  of  the 
car  department,  which  is  under  the  charge 
of  Mr.  F.  H.  Stark,  master  car  builder. 

The  old  arrangement  of  buildings  and 
tracks  for  this  work  came  up  a  piece  at  a 
time,  as  it  could  be  put  in,  and  as  is  usual 
under  such  circumstances  it  was  not  very 
convenient  or  economical. 

The  new  plan  is  more  systematic.  The 
buildings,  instead  of  being  scattered,  are 
now  in  one  connected  line  and  under  one 
roof.  They  are  located  on  one  side  of  a 
long  transfer  table  by  which  cars  can  be 
taken  out  and  put  in  any  of  the  tracks  in 


on  the  docks  in  the  way  of  repairs,  elec- 
tric lighting  at  night  and  unloading  ma- 
chines, which  does  not  come  under  the 
head  of  locomotive  and  car  repairs. 

The  Cleveland,  Lorain  &  Wheeling  Rail- 
way are  to  have  three  switch  engines  built 
by  the  Pittsburgh  people  for  July  delivery, 
which  will  weigh  about  96,000  pounds,  six- 
wheel  connected,  18  x  24-inch  cylinders, 
44-inch  wheel  centers,  straight  boilers, 
radial  stayed,  carrj-ing  180  pounds  of 
steam.  The  tenders  will  be  of  generous 
size,  holding  3,500  gallons  of  water.  West- 
inghouse  automatic  brake  will  be  used. 


An  Old  Invention  Revived. 

In  our  May  issue  we  published  a  notice 
of  an  invention  of  reciprocating  lamps 
brought  out  by  Superintendent  Marston, 
of  the  Delaware.  Lackawanna  &  Western. 
We  believed  the  idea  was  entirely  new 
and  original,  but  an  esteemed  corre- 
spondent sends  us  a  cutting  from  the 
Locomotive  Engineers'  Journal  for  1874, 
in  which  there  is  an  illustration  of  Need- 
ham's  reciprocating  signal  light,  which 
was  then  in  use  on  the  Cleveland,  Colum- 
bus,   Cincinnati   &    Indianapolis.      Besides 


tlie  illustration  there  is  a  letter  addressed 
to  Mr.  W.  L.  Necdham,  tlie  inventor  of 
the  light,  which  was  signed  by  the  general 
superintendent  of  the  road,  three  division 
superintendents,  master  mechanic,  general 
master  car  builder  and  three  master  car 
builders.    The  letter  says : 

"We  regard  your  reciprocating  signal 
light  as  an  effective  and  reliable  means  of 
preventing  rear  collisions  in  cases  of 
trains  following  or  uncoupling.  Our  con- 
ductors and  engineers  unanimously  recom- 
mend them  as  the  best  rear  lights  in  use 
for  this  purpose,  and  after  careful  in- 
vestiga'tion  we  fully  endorse  their  recom- 
mendation. We  find  a  reduction  of 
$24,000  per  year  in  cost  of  car  repairs,  a 
considerable  part  of  which  seems  due  to 
the  use  of  these  lights,  twenty-two  cars 
on  one  division  having  now  been  in  use 
two  years  and  four  months  without  an  in- 
stance of  collision.  In  view  of  these  facts 
we  have  no  hesitation  in  recommending 
them  as  an  appliance  of  practical  value 
and  positive  economy." 

There  are  also  several  other  testimonials 
in  favor  of  the  efficiency  of  the  light  in 
preventing  rear  collisions.  It  seems  to  be 
a  very  odd  thing  that  a  device  which  was 
saving  $24,000  a  year  dropped  so  quickly 
out  of  use,  for  there  are  few  people  now 
who  ever  heard  about  it.  We  are  afraid 
that  it  was  like  many  other  inventions 
that  promised  to  effect  great  economy 
and  when  applied  to  practical  train  ser- 
vice turned  out  to  be  very  far  short  of  the 
promises. 

Needham,  the  inventor,  was  a  locomo- 
tive engineer  on  the  Cleveland,  Columbus, 
Cincinnati  &  Indianapolis,  but  he  has  been 
dead  a  long  time. 


Manufacture  of  Car  Wheels. 

Mr.  G.  R.  Henderson,  now  connected 
with  tlie  Schenectady  Locomotive  Works, 
gave  a  brief  but  interesting  account  of  the 
making  of  car  wheels  and  the  changes  that 
have  taken  place  in  the  last  fifteen  years. 
Chemical  analysis  was  then  considered  un- 
necessary; now  test  bars  from  every  heat 
are  tested  both  for  strength  and  composi- 
tion. 

The  shape  has  hardly  changed,  but  the 
strength  has  decidedly  increased.  The 
long  life  of  old  wheels  may  be  cited 
against  this,  but  we  must  also  consider 
the  heavier  loads  of  to-day. 

Strength  is  not  the  only  consideration, 
however;  resilience  is  also  needed  to  stand 
the  many  shocks  to  which  a  car  wheel  is 
constructed.  A  certain  iron  was  found 
wanting  owing  to  a  decrease  in  manganese, 
although  this  had  not  previously  been 
considered  of  vital  importance.  It  seems 
to  be  necessary,  however,  in  order  to  stand 
the  thermal  test,  and  it  also  adds  strength 
under  the  drop  test. 

As  the  Master  Car  Builders'  guarantee 
is  forty-eight  months,  all  wheels  running 
over  five  years  can  be  considered  as  giv- 
ing excellent  service,  and  a  study  of  the 
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analyses  of  sucli  wheels  should  be  bene- 
ficial. Wheels  giving  a  very  short  or  a 
very  long  service  should  be  carefully  in- 
spected, as  they  should  show  the  good  and 
bad  features  more  forcibly  than  in  any 
other  way.  Mr.  Henderson  gives  the  fol- 
lowing as  a  desirable  wheel  analyi^is : 

Graphite   '  .  2.75  to  3.00  per  cent. 

Combined  carbon.     .50  "     .75         " 

Silicon SO  "     .70        " 

Manganese 30  "     .50        " 

Sulphur OS  "     .07        " 

Phosphorus 35  "     .45 

Then  followed  the  specifications  for  33- 
inch  cast-iron  wheels,  with  which  our 
readers  are  already  familiar. 


ing  till  there  is  a  lot  of  work  and  taking 
the  engine  out  of  service. 

In  addition  to  the  standard  gage  engines 
there  are  several  others  of  narrow  gage 
employed  in  hauling  steel  ingots  from 
where  they  are  poured  to  the  rolling  mills. 
One  of  them  is  up  stairs  drawing  the 
melted  iron  from  the  cupolas  to  the  con- 
verters, where  it  is  made  into  steel.  These 
narrow-gage  engines  are  looked  after  by 
the  officer  in  charge  of  the  building  where 
they  are  working,  just  the  same  as  the 
stationary  engines  are. 

A  traveling  lo-ton  crane  is  one  of  the 
busiest  machines  they  have.  It  goes  all 
over  the  yard  loading  and  unloading  all 


a  perforated  partition  across  12x3,} 
auxiliaries,  a  few  inches  from  the  end, 
and  filling  in  on  top  of  this  partition  with 
steel  shavings  from  the  tire  lathe.  These 
reservoirs  were  set  on  end,  the  air  being 
admitted  near  the  bottom,  below  the  par- 
tition, from  the  main  air  pipe,  and  after 
passing  up  through  the  steel  shavings 
went  out  of  the  top  to  the  hoists  and 
presses,  one  of  these  traps  being  located 
in  each  shop  down  on  the  ground. 

It  is  surprising  how  much  water  is 
drained  from  each  of  these  traps  every 
day.  Compressed  air  is  used  in  this  shop 
to  aid  manual  labor  in  a  variety  of  ways, 
with  very  ingenious  machinery,  which  will 


A  BIG  LOG. 


Railroad   Department   Lorain   Steel 
Works. 

A  visit  to  the  railroad  department  of  the 
Lorain  Steel  Company  will  show  up  some 
of  the  neatest  switch  engines  in  Ohio. 
Nine  of  them  are  employed  in  switching 
standard-gage  cars  around  the  yards  at 
the  steel  plant;  all  of  them  work  days, 
and  three  nights.  They  are  under  the 
direct  charge  of  Master  Mechanic  B.  B. 
Cargo.  During  our  visit  of  ten  days  there 
we  did  not  see  that  they  stood  idle  any 
time,  but  still  they  were  kept  in  first-class 
shape.  This  is  done  by  looking  out  for 
the  precept  that  "a  stitch  in  time  saves 
nine."  Repairs  are  made  right  along  each 
night  as  they  are  needed,  instead  of  wait- 


sorts  of  material  on  short  notice.     It  will     be    spoken    of   later   in    Locomotive   En- 
hitch  on  to  a  string  of  cars  and  move  them      gineering. 
easily,  at  a  very  slow  gait,  however.  ^ . 

•  A  Big   Log. 

The  photograph  from  which  the  an- 
nexed engraving  was  made  was  sent  to  us 
by  Mr.  \V.  J.  McLean,  master  mechanic 
of  the  Bellingham  Baj'  &  British  Colum- 
bia Railroad.  Three  of  these  logs  make 
a  full  load  for  two  trucks  of  40,000  pounds 
capacity. 


A  Novel  Water  Trap. 

.^t  the  Wabash  railroad  shops,  in 
Springfield,  111.,  when  they  first  began  to 
use  compressed  air  extensively  for  hoists, 
etc.,  they  had  considerable  trouble  on  ac- 
count of  water  being  deposited  in  the 
pipes  and  working  into  the  air  cylinders 
of  the  hoists.  This  caused  a  great  annoy- 
ance when  it  exhausted  from  the  cylinders, 
as  well  as  spoiling  the  packing  leathers. 
To  do  away  with  this  water  getting  in 
there   some   traps   were   made  by  putting 


The  new  edition  of  Sinclair's  "Locomo- 
tive Engine  Running  and  Management"  is      * 
proving  very  popular.     W'e  are  receiving 
orders  at  the  rate  of  120  per  month. 


252 


L( )( OMOT I  \'  K    K  SG I X  K  ERING 


June,   1899. 


Weakness    on    Applied    Mechanics — A 
Skunk  Incident. 

BY    SAM    SHORT. 

A  month  or  two  ago  I  called  upon  my 
old  friend,  Allan  Johnston,  who  is  the 
general  superintendent,  and  in  fact, 
general  factotum,  of  a  small  road  in 
Missouri,  who  has  always  been  one  of  my 
warmest  frienas.  Having  risen  to  his 
present  eminent  position  through  the 
mechanical  department,  he  is  always  on 
the  lookout  to  discuss  the  latest  fashions 
in  that  line,  and  he  has  generally  received 
me  with  a  request  to  tell  him  all  that  is 
new  about  pneumatic  tools,  electric  motors 
for  driving  tools,  and  in  short,  the  most 
advanced  labor-saving  appliances  and 
practices  likely  to  help  a  struggling  rail- 
road to  make  both  ends  tneet.  His  usual 
way  was  to  invite  me  into  his  dusky  den 
doing  duty  as  an  office,  puU  out  a  box  of 
bile  generating  cigars,  inveigle  me  into 
ruining  my  health  by  burning  one,  and 
then  inviting  an  account  of  what  I  had 
seen  new  since  last  we  parted. 

This  lime  he  was  in  a  different  mood. 
Although  a  good  Scotchman,  with  de- 
cided impulses  towards  hospitality,  he 
seemed  to  forget  about  the  cigar  act  of 
cruelty,  and  on  getting  seated  in  the 
privacy  of  his  den  he  exclaimed,  "Why, 
Sam ;  you  are  the  very  man  I  was  looking 
for.  You  know  all  about  the  intricacies 
of  pneumatic,  hydraulic,  electric  and  I 
don't  know  what  other  mysterious  things 
that  no  self-respecting  mechanic  was  called 
upon  to  understand  in  my  time,  and  I 
thought  that  I  could  get  along  through 
my  life  without  going  into  these  new- 
fangled mysteries,  but  they  threaten  to 
floor  me,  and  I  need  help.  You  were 
always  a  believer  in  the  'Science  of  Me- 
chanics,' whatever  that  may  mean,  and  I 
want  to  draw  a  little  upon  your  science." 

On  being  encouraged  to  explain  the 
scientific  mountain  that  had  obstructed  his 
progress,  he  proceeded  to  explain  that  the 
whole  establishment  had  got  stumped  with 
the  working  of  a  Watson  &  Stillman 
wheel  press,  and  that  they  were  still 
wrestling  with  it,  and  the  prospects  were 
that  they  would  have  to  request  the 
makers  to  put  it  in  working  order,  an 
alternative  very  humilating  to  the  whole 
establishment. 

"You  see,"  said  Allan,  "our  old  wheel 
press  got  so  far  behind  the  times  that  after 
much  persuasion  I  got  the  president  to 
order  the  most  modern  Watson  &  Still- 
man  press  on  the  market.  It  was  set  up 
without  much  delay,  and  went  into  busi- 
ness, doing  about  five  times  the  work  of 
the  old  press,  as  far  as  I  could  figure  it 
out,  and  dispensing  with  one  man.  It 
had  been  doing  its  work  for  about  seven 
weeks,  and  I  used  to  stand  every  day  and 
admire  the  slick  way  it  pulled  off  and  put 
on  wheels.  Well,  one  day  a  car  of  wheels 
was  stopped  beside  the  press,  and  in 
•  lowering  one  down  it  got  away  and 
smashed  some  of  the  small  attachments 
of  the  wheel  press.     We  have  the  Watson 


&  Stillman  catalogue  and  have  tried  to 
rebuild  the  parts  on  the  original  plan,  but 
—  then  the  press  does  not  work." 

"Tom  Merrill,  the  general  foreman," 
my  friend  continued  "has  always  been 
drumming  into  my  ears  the  fact  that  he  is 
a  man  of  work  and  not  of  theory,  and  the 
youngest  apprentice  in  the  shop  knows  as 
much  about  the  malady  that  appliance  is 
suffering  as  Tom  does,  and  I  believe  that 
most  of  the  men  in  the  shop  are  rejoicing 
over  his  helplessness.  I  am  beginning. 
Sam,  to  believe  in  your  theory,  that  a 
general  foreman  ought  to  know  more  than 
any  of  the  workmen  under  him.  Will  you 
go  and  look  at  the  darned  thing?" 

I  went  and  looked.  Then  I  tried  to 
operate  the  press,  but  it  did  not  send  forth 
its  pressure.  Then  I  went  into  details  and 
found  that  a  certain  valve  had  been  seated 
in  the  wrong  way.  When  this  trifling  dis- 
order was  remedied  the  press  proceeded 
to  do  business  with  its  usual  vigor  and 
efficiency. 

There  are  always  mixed  feelings  when 
an  outsider  comes  in  and  shows  shop  offi- 
cials things  they  ought  to  know  them- 
selves ;  but  tliese  men  did  not  display 
much  animosity.  As  Tom  Merrill  came 
round  and  demanded  to  know  why  a  cer- 
tain machinist  had  not  examined  that  valve 
as  directed,  the  reply  was  that  no  direction 
had  been  given,  and  when  the  general 
foreman  began  blustering  at  the  man,  my 
friend  Johnston  quieted  down  the  trouble 
by  remarking.  "Mr.  Merrill,  I  don't  think 
the  climate  of  the  place  agrees  with  you. 
Come  around  in  the  morning  and  I  shall 
fix  you  out  for  a  trip  to  St.  Louis.  You 
need  not  come  back  !" 

Hitherto  my  experience  with  Johnston 
had  been  that  when  we  arrived  at  his 
pleasant  domicile  he  would  become  agres- 
sive  in  his  views  of  my  opinions  of  rail- 
road mechanical  practices.  This  evening 
he  was  mild,  and  even  meek.  He  encour- 
aged me  to  romp  with  the  children,  and 
seemed  delighted  that  even  the  youngest 
made  free  to  pull  my  beard ;  but  there  still 
remained  a  depressing  influence  I  could 
not  understand. 

.-\fter  we  had  played  four  or  five  games 
of  checkers,  and  I  came  out  victor  every 
time,  Allan  said,  "Let's  tak'  a  walk  an' 
cool  off.  Maybe  a'll  dae  better  efter  get- 
tin'  fresh  air."  He  always  fell  into  his 
native  Doric  when  excited. 

The  walk  was  silent  and  sombre,  and  it 
was  not  until  we  returned  towards  the 
house  that  he  began  to  reveal  the  cause 
of  his  annoyance  and  disappointment. 
"You  see,"  he  remarked  as  we  got  near 
home,  "you  have  always  been  upholding 
that  International  Correspondence  School 
at  Scranton  and  making  out  that  a  young 
mechanic  who  had  not  got  a  fair  educa- 
tion before  beginning  to  learn  the  trade 
could  make  himself  as  good  as  the  best  by 
joining  that  school.  Well,  we  discussed 
the  question  for  months,  and  finally  we 
decided      that     Alick     should     enter     the 


school.  His  lessons  began  three  weeks 
before  the  breakdown  o'  the  wheel  press, 
an'  I  expected  that  he  would  tell  in  a 
meenit  fat  was  wrang,  but  deil  a  thing 
mair  did  he  ken  than  the  ithers  that  had 
never  entered  a  correspondince  school." 

After  considerable  argument  I  suc- 
ceeded in  making  AHan  admit  that  a 
young  sawbones  who  had  listened  to  his 
first  three  lectures  could  not  be  expected 
to  diagnose  a  case  of  typhoid  fever  and 
cure  it  forthwith,  and  that  a  mechanical 
student  was  in  much  the  same  boat.  He 
needed  more  experience. 

This  line  of  argument  appeared  to  com- 
fort my  friend,  and  as  we  entered  his 
home  and  the  children  were  still  romping 
about,  we  both  joined  readily  into  tlie  in- 
nocent amusements  and  did  our  best  to 
induce  the  fatigue  of  action  that  brings 
sweet  repose. 

When  the  children  had  retired,  I  ex- 
pected to  be  challenged  to  another  game 
of  checkers  or  to  be  invited  to  wrestle 
with  some  puzzling  mechanical  problems, 
but  instead  of  these  my  friend  opened  a 
box  of  really  good  cigars,  and  as  the 
smoke  began  to  fill  the  room,  asked,  "Have 
you  read  'David  Harum?'" 

I  was  forced  to  confess  that  I  had  not 
read  the  book,  although  I  had  heard  a 
good  deal  about  it. 

"Well,"  said  Allan,  "lose  no  time  in 
reading  it.  It  is  just  the  funniest  book  I 
ever  read.  There  is  a  story  in  it  about  a 
skunk  that  reminds  me  of  somthing  that 
happened  to  myself  that  I  shall  never  for- 
get." 

"But,"  I  objected,  "anecdotes  about 
skunks  are  hardly  in  the  railroad  line. 
Did  you  try  to  disinfect  your  cars  with 
skunk  oil,  or  did  you  try  the  bodies  to 
lubricate  the  journal  bearings?" 

"Don't  try  to  be  funny,  Sam.  The  only 
railroad  connection  with  the  story  was  that 
we  were  all  railroaders  staying  where  the 
thing  happened. 

"When  I  came  to  this  country  first, 
things  were  very  bad,  and  the  first  job  I 
struck  was  working  in  a  bridge  gang  on 
the  Buffalo  &  Jamestown  Railroad.  Along 
with  ten  or  twelve  other  men  I  was  board- 
ing and  rooming  in  a  farmhouse  out  in 
the  hemlock  woods  near  Gowanda.  The 
house  was  a  poor  affair,  set  up  on  posts, 
with  an  open  space  under  kitchen  and 
dining  room.  The  landlady,  who  was  a 
good  business  woman,  raised  everything 
she  could  to  feed  the  boarders,  and  she 
devoted  great  attention  to  the  raising  of 
chickens.  So  much  so,  that  some  of  my 
fellow  boarders  who  had  seldom  eaten 
anything  more  sumptuous  than  potatoes 
before  they  crossed  the  Atlantic,  began 
to  kick  when  stewed  chicken  came  more 
than  twice  in  succession  to  dinner. 

"Well  it  turned  out  that  Mrs.  Matthew- 
son  discovered  that  her  chicken  house 
was  getting  disturbed  and  robbed  by  mid- 
night marauders,  and  she  set  a  spring  trap 
to  protect  her  property     One  night  when 
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we  were  at  supper  a  tremendous  racket 
arose  under  the  house,  and  the  most  ob- 
noxious odor  that  ever  assailed  my  nos- 
trils wafted  through  the  room. 

"Presently  a  great  yelling  and  screeching 
of  a  dog  was  heard  outside,  and  we  all 
rushed  to  the  scene  of  tumult  to  see  what 
was  the  matter.  It  seeined  that  an  animal 
had  been  caught  in  the  trap,  and  that  it 
had  taken  refuge  under  the  house.  A 
mangy  dog  that  was  constantly  loafing 
about  the  kitchen  stove  had  found  out 
that  some  intruder  was  under  the  house 
and  he  went  out  to  investigate.  He  had 
put  his  nose  too  near  the  animal's  teeth 
and  was  seized  by  the  upper  jaw.  Then 
he  made  a  rush  for  the  kitchen,  pulling 
the  animal,  trap  and  chain.  The  animal 
had  a  good  hold  and  held  on  like  grim 
death.  The  oog  ran  over  all  the  lower 
rooms,  rushed  under  beds,  knocking  over 
things,  through  between  the  legs  of  the 
cook  in  the  kitchen,  knocking  her  down, 
and  then  out  into  the  open  air,  all  the 
time  yelping  and  screaming,  but  the 
animal,  which  had  a  dark  body  and  white 
tail,  froze  on  to  the  dog's  jaw.  He  made 
several  turns  of  the  yard,  and  I  was 
surprised  that  the  onlookers  did  not 
try  to  step  on  the  chain  and  stop  the  pro- 
cession. Instead  of  doing  that  they  rushed 
away  when  the  pair  was  approaching,  as 
if  a  pestilence  was  hanging  to  the  dog's 
jaw. 

"Being  a  tenderfoot  in  those  days,  the 
only  animals  I  was  afraid  of  were  snakes 
and  bears;  so  when  the  circus  came 
around  the  third  or  fourth  time  I  jumped 
out  and  stepped  upon  the  chain.  The 
procession  came  to  a  sudden  halt,  and  I 
began  stepping  along  the  chain  to  reach 
the  dog's  enemy.  Just  as  I  was  raising 
my  foot  to  step  on  the  animal  with  the 
white  tail  a  charge  of  odorous  liquid 
struck  my  left  ear.  Then  a  shout  arose, 
saying  'the  skunk  has  hit  you.' 

"I  felt  the  liquid  running  down  my  neck, 
but  my  blood  was  up,  and  I  lost  no  time 
in  stamping  the  life  out  of  the  white-tailed 
animal. 

"My  wardrobe  was  not  very  big  in  those 
days,  and  the  efTect  of  the  incident  was 
that  I  was  compelled  for  three  nights  to 
sleep  in  the  barn." 

"Sam,  you  ought  certainly  to  read 
David  Harum,"  said  my  host,  as  with  a 
pensive,  far-away  look  he  started  a  fresh 
cigar. 


was  riding  on  the  end  of  one  of  these 
trains,  he  found  that  the  speed  recorder 
indicated  seventy-two  miles  per  hour  when 
■«riiunding  a  rather  sharp  curve  where  the 
movement  was  hardly  of  the  gliding  kind. 
Then  an  order  was  issued  that  the  speed 
of  trains  should  not  exceed  sixty  miles  an 
hour  while  rounding  that  curve. 


Reducing  Speed  to  60  Miles  an  Hour. 

We  have  often  heard  of  slow-down  or- 
ders that  were  embarrassing  to  trainmen, 
but,  as  a  rule,  orders  of  that  kind  arc 
necessary  for  safety.  The  Wabash  Rail- 
way people  some  time  ago  issued  an  order 
of  this  character  which  seems  to  us  to  be 
unique.  When  their  Atlantic  type  of  en- 
gines was  first  put  into  service,  the  engi- 
neers found  that  making  up  lost  time  on  a 
fast  schedule  was  not  very  difficult,  and 
they  were  in  the  habit  of  "letting  her 
out."     One  day   when   President  Ramsey 


A  Compressed  Air  Bull-Dozer. 

At  the  Bloomington  shops  of  the  Chi- 
cago &  Alton  Railroad  they  are  using  a 
very   effective   device    for   bending   draw- 


shows  the  dies  before  operation  and  the 
other  one  afterwards. 

"The  capacity  of  this  tool  is  50  per  hour, 
and  they  are  made  out  of  4  x  I -inch  iron. 
You  will  perceive  that  we  bend  two  lips  at 
the  one  operation.  This  leaves  the  ends  so 
square  and  true  that  there  is  no  hand 
work  necessary  after  removing  from  the 
machine. 

"These  dies  are  of  my  own  construc- 
tion, and  if  they  will  be  of  any  service  to 
anyone,  I  would  willingly  furnish  blue- 
prints of  details,  at  their  request." 
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COMPRESSED  AIR   BULL-DOZER. 


bar  pockets.  It  is  a  very  difficult  job  to 
make  a  square  bend  in  the  short  piece  that 
is  turned  down  to  catch  on  the  shoulder 
of  the  cast  stem  of  the  bar. 

This  machine  bends  these  bars  very 
easily.  The  principle  on  which  it  operates 
is  the  use  of  wedges  on  each  side,  forced 
along  by  the  power  from  the  air  piston. 
A  sort  of  cam  is  forced  by  the  wedge 
against  the  end  of  the  hot  iron  strap  and 
crowds  it  over  with  a  square  bend.  It  is 
better  explained  by  the  designer,  who 
says : 

"I  send  you  under  separate  cover  photo- 
graphs of  air-bending  machine  and  dies 
for  bending  lips  on  the  ends  of  draw-bar 
pockets.     You  will  notice  one  photograph 


Secretary  Allen  of  The  American  Rail- 
way Association  has  issued  a  cheap  edi- 
tion of  "The  Standard  Code  of  Train 
Rules  for  Single  Track."  as  adopted  by 
The  American  Railway  Association  at  its 
last  meeting.  The  book  is  of  convenient 
size  for  the  pocket  and  costs  only  30  cents. 
As  nearly  all  railroad  companies  have 
adopted  the  Standard  Code,  this  book 
should  be  in  the  pocket  of  every  trainman 
interested  in  these  rules,  and  it  ought  to 
be  carefully  studied.  The  Standard  Code 
has  been  boiled  down  into  remarkably 
compact  shape,  and  all  its  directions  can 
be  easily  memorized.  Up-to-date  men 
need  no  urging  to  send  for  the  code  and  to 
studv  its  contents. 


254 


LOCOMOTIVE    ENGINEERING 


June,  1899. 


General  Correspondence. 

o  1 

AU  letters  in  this  Department  must  have  name  of  author  attached. 


Burnishing  Tool. 

We  received  a  letter  lately  from  Mr. 
W.  F.  Dixon,  of  the  Sormovo  Locomotive 
Works,  Russia,  asking  for  a  blueprint  of 
a  burnishing  tool  used  for  smoothing  up 
newly  turned  journals.  Remembering  that 
Mr.  L.  Bartlett,  master  mechanic  of  the 
Missouri  Pacific,  was  the  first  to  make  a 
success  of  the  burnishing  process,  we  wrote 
asking  for  a  blueprint  and  information 
about  the  tool,  and  received  the  following 
letter,  which,  coupled  with  the  engraving. 


inch  axle  we  run  about  150;  any  relatively 
fast  speed  will  answer. 

"There  is  one  feature  in  connection  with 
this  that  possibly  the  gentleman  does  not 
understand.  In  treating  our  car  journals 
we  first  turn  the  axle  or  journal  with  a 
water  cut  and  get  it  smooth  as  we  can  in 
the  ordinary  way.  We  then  send  this  axle 
to  the  burnishing  lathe,  which  is  an  old 
lathe  fitted  up  for  this  purpose,  and  al- 
most any  old  lathe  will  answer.  If  the 
journal  is  not  as  smooth  as  we  would  like 


Rubber  Filliae 


BURNISHING    TOOL. 


■may  give  useful  infor;nation  to  other 
shopmen : 

"Like  the  balance  of  the  human  race, 
and  myself  included,  you  never  write  to 
your  friends  until  you  want  something. 
This  is  quite  natural,  especially  for  a  man 
who  is  busy;  but  I  take  pleasure  in  send- 
ing you  a  blueprint  of  the  burnishing  tool 
which  we  use  in  burnishing  journals  of 
axles  and  crank  pins.  I  do  not  under- 
stand why  your  friend,  Mr.  Dixon,  does 
not  have  success  if  the  tool  is  built  prop- 
erly, and  in  order  to  get  him  straight,  I 
send  you  print. 

"Now  as  to  the  speed  of  the  axle,  we 
run  anywhere  from  100  to  200  revolutions 
per  minute,  according  to  size.     For  a  4- 


it.  we  take  a  fine  file  and  file  away  any 
inequalities;  but  if  the  water  cut  is  prop- 
erly made,  this  is  not  necessary.  We  then 
rub  off  the  dirt  and  grease  from  the  jour- 
nal with  a  piece  of  leather  and  whitening 
or  putty  powder.  When  it  is  absolutely 
clean,  we  then  apply  the  burnishing  tool, 
which  is  held  in  the  tool-post  of  the  lathe, 
and  force  it  against  the  journal  at  one 
end  with  quite  a  heavy  pressure,  and  after 
we  have  the  roller  hard  against  the  jour- 
nal we  put  in  the  feed,  say,  1-16  or  1-32 
inch,  as  the  case  may  demand.  As  the 
tool  moves  along  the  journal,  you  can 
feel  with  the  finger  the  amount  of  metal 
that  has  been  depressed  by  the  roller, 
which  amounts  to  quite  a  good  deal,  con- 


sidering that   we  are  simply  compressing 
the  metal. 

"One  more  feature,  and  a  very  im- 
portant one,  in  connection  with  this  is 
that  you  must  keep  the  roller  perfectly  dry 
and  clean  in  order  to  insure  success  or  the 
best  results. 

■'A  little  swab  is  put  on  the  top  of  the 
roller  for  this  purpose,  which  is  filled  with 
dry  waste  and  whitening  or  rubber. 

"I  trust  I  have  given  you  enough  infor- 
mation or  pointers,  so  that  Mr.  Dixon 
will  have  no  further  trouble  in  getting 
the  arrangement  to  work  properly.  Should 
he,  however,  have  any  difficulty,  I  will  be 
pleased  to  give  him  any  further  informa- 
tion he  may  desire.  L.  B.\rtlett. 
"D.  M.  M." 


Standing   of    Engineers  in  the    Navy. 

^  The  statement  in  the  article  in  your 
May  issue,  entitled  "What  Naval  En- 
gineers and  Firemen  Endure."  that  "the 
passing  of  the  Naval  Personnel  bill  gives 
the  men  who  endure  the  heat  and  burden 
of  stifling  engine  rooms  and  roasting 
stokeholds  the  same  standing  as  officers 
of  the  line,"  is,  I  regret  to  have  to  say, 
altogether  erroneous,  and  indicates  that 
you,  in  common  with  probably  ninety- 
nine  hundredths  of  the  people  of  the 
United  States,  have  been  wholly  misled  as 
to  the  purpose  and  result  of  the  bill  re- 
ferred to.  I  have  no  desire,  even  if  space 
permitted,  to  discuss  the  merits  of  the 
long-continued  strife  between  the  line  and 
engineer  officers  of  the  navy,  nor  do  I  ex- 
pect to  be  supported  by  those  ex-engineer 
(now  line)  officers,  who  seem  to  have  sold 
their  birthright  for  a  mess  of  pottage.  I 
do,  however,  wish  to  present  the  facts  as 
they  are,  leaving  your  readers  to  draw 
whatever  conclusions  from  them  they  may 
please. 

The  major  portion  of  "the  men  who  en- 
dure the  heat  and  burden  of  stifling  en- 
gine rooms  and  roasting  stokeholds"  is, 
of  course,  made  up  of  oilers,  firemen  and 
coal  passers,  and,  so  far  as  these  are  con- 
cerned, their  standing  is  not  changed  in 
the  slightest  degree  by  the  Naval  Per- 
sonnel bill.  The  other  and  very  much 
smaller  portion  of  the  engine  and  fire 
room  personnel  consists  of  watch  en- 
gineers, who,  prior  to  the  passage  of  the 
bill,  were  commissioned  officers,  and  they 
therefore  had  the  standing  of  officer's.  The 
passage  of  this  bill  not  only  does  not  give 
the  watch  engineers  "the  same  standing 
as  officers  of  the  line"  but  makes  them, 
and  they  now  are,  enlisted  men,  instead 
of  being,  as  they  formerly  were,  com- 
missioned officers.     I  do  not  mean  by  this 
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(hat  the  bill  has  reduced  the  comparatively 
small  remnant  of  engineer  oflficcrs  who 
held  commissions  in  the  navy  at  the  time 
of  its  passage,  to  the  grade  of  enlisted 
men,  but  that  it  has  removed  them  from 
duty  as  watch  engineers,  and  substituted 
in  their  place  so-called  "warrant  ma- 
chinists," who  are  "petty"  oflficers  and  en- 
listed men.  After  years  of  persistent 
effort  the  line  officers  have  succeeded  in 
their  cherished  project  of  reducing  the 
engineer  officer  to  a  mere  "greaser,"  and 
he  can  no  longer  stand  between  the  wind 
and  their  nobility. 

Section  3  of  tlie  Navy  Personnel  bill 
provides  that  engineer  olficers  "shall  take 
rank  in  the  line,"  or  "take  rank  with  other 
line  officers" ;  section  4  that  engineer 
officers  transferred  to  the  line  shall  per- 
form duty  "such  as  is  performed  by  en- 
gineers in  the  navy,  except  watch  duty  in 
the  engine  room" ;  and  section  5,  that 
engineer  officers  transferred  to  the  line 
who  rank  as  or  above  commander  "shall 
perform  shore  duty  only."  Sections  16 
and  17  authorize  the  appointment  of  one 
hundred  "warrant  machinists,"  whose  pay 
shall  be  $1,200  per  annum  for  the  first 
three  years  after  appointment,  and  $1,600 
per  annum  thereafter,  and  provides  that 
"they  shall  take  rank  with  other  warrant 
officers  according  to  date  of  appointment. 
and  shall  wear  such  uniform  as  may  be 
prescribed  by  the  Navy  Department."  The 
other  branches  of  the  staff,  i.  e.,  the  com- 
missioned officers  of  the  fay  and  medical 
departments  are  not  affected  by  the  bill, 
their  existence  as  officers  not  having 
proven  offensive  to  the  refined  sensibili- 
ties of  the  line,  inasmuch  as  they  were  not 
associated  with  machinery,  and  therefore 
not  classed  with  the  common  herd. 

Whether  or  not  the  complicated  high- 
grade  machinery  of  the  present  navy  can 
be  effectively  operated  and  maintained 
with  "warrant  machinists"  as  watch  en- 
gineers, and  whether  or  not  it  is  reason- 
able and  consistent  to  make  the  chief  en- 
gineer and  every  watch  engineer  of  every 
merchant  vessel  an  officer,  as  is  specifically 
done  by  a  statute  enacted,  I  think,  in  i8g6, 
while  the  watch  engineers  of  the  navy  are 
enlisted  men,  are  questions  which  the 
public  and  its  representatives  in  Congress 
should  seriously  consider.  It  is  quite 
evident  that  they  have  not  yet  considered 
them,  and,  indeed,  it  would  seem  that  they 
are  even  ignorant  that  these  questions 
present  themselves.  Their  solution  cannot 
be  long  deferred,  and  in  my  judgment  the 
adroit  policy  of  the  line,  in  bringing  the 
engineer  officers  either  to  active  or  passive 
endorsement  of  the  Navy  Personnel  bill 
by  the  inducements  of  increased  pay  and 
higher  rank  will  not  serve  to  prevent,  in 
the  fullness  of  time,  the  restoration  ot  the 
engineer  corps  to  its  proper  standing. 
Suffice  it  to  say  that,  for  the  present  at 
least,  the  watch  engineers  of  the  United 
States  Navy  are  as  far  as  possible  from 
having  "the  same  standing  as  officers  of 
the  line."  J.  Snowden  Bell. 


To  Prevent  Hot  Boxes. 

I.  B.  Rich,  in  the  May  number  of  Loco- 
.MOTivE  Engineering,  asks  why  newly 
packed  boxes  run  hot. 

It  has  been  observed  that  most  engine- 
men  running  fast  trains  dislike  having 
their  engines  newly  packed,  and  especially 
if  about  to  make  an  unusually  fast  run. 
It  is  my  opinion  that  the  prevailing  prac- 
tice of  packing  cellars  with  newly 
saturated  waste  is  wrong  and  that  it 
should  be  soaked  for  a  number  of  days 
before  using,  so  as  to  approach  an  "oil 
bath"  as  nearly  as  possible  with  the  use 
of  water,  and  not  depend  wholly  on  the 
capillarity  of  the  material  to  carry  the 
lubricant  to  the  Ijearings. 

E.  H.  Belden. 

Scranton,   Pa. 


Cause  of  Flat  Spots  on  Drivers. 

I  note  in  your  April  number  a  solution 
of  the  problem  of  long,  worn-flat  spots  on 
driving-wheel  tires  by  Mr.  O.  G.  Beavers, 
of  Waycross,  Ga.,  and  I  wish,  if  possible, 
to  set  his  mind  at  ease  as  to  the  true 
cause  of  these  flat  spots  at  this  particular 
point,  viz.,  between  the  crank  pins.  This 
trouble  is  in  no  way  due  to  high  speed  or 
velocity  of  the  wheels ;  on  the  other  hand, 
it  takes  place  when  the  engine  is  running 
very  slowly  and  under  the  hardest  labor. 
Now,  we  take  the  engine  with  heavy  train 
(.either  passenger  or  freight)  on  a  hard 
pull  with  rail  in  an  ordinary  condition, 
and  as  the  left  crank  pin  passes  the  for- 
ward center,  the  right  crank  pin  is  down, 
and  as  the  left  crank  pin  travels  a  little 
farther,  and  until  the  wheels  are  about 
on  what  is  known  as  the  bottom  eights, 
both  main  rods  are  inclined  down  at  the 
back  end  and  both  cylinders  are  taking 
steam  in  forward  end,  thus  applying  the 
full  pressure  on  what  we  would  call  the 
top  end  of  main  rods.  When  the  latter 
are  in  this  inclined  position  this  lifts  the 
engine  bodily  off  of  all  drivers,  and  while 
the  weight  of  the  engine  still  remains  on 
the  rods,  and  is  thrown  to  the  main  driv- 
ers, the  adhesive  force  is  reduced  on  all 
drivers  except  the  main  pair,  and  while 
adhesive  force  is  increased  on  main  wheels 
it  is  not  sufficient  to  keep  engine  from  slip- 
ping at  this  point.  I  think  any  practical 
locomotive  engineer  will  agree  with  me 
on  this  theory;  and  if  anyone  desires  to 
test  the  accuracy  of  point  of  view  men- 
tioned, they  will  find  that  when  a  locomo- 
tive is  inclined  to  slip  at  all  she  will  slip 
at  this  point  first.  And  I  have  had  per- 
sonal experience  in  which  I  have  been 
both  amused  and  surprised  to  see  my  en- 
gine slip  at  this  particular  point  and  catch 
the  rail  again  in  a  little  farther  travel  of 
the  revolution  without  the  use  of  sand, 
and  let  go  again  when  the  wheel  came 
around  to  this  point  again.  And  while  I 
have  said,  and  say  yet,  that  he  cause  of 
the  trouble  is  in  no  way  attributable  to 
high  speed,  I  have  no  doubt  that  this  slip- 
page takes  place  at  even  a  higher  rate  of 


speed  than  mentioned,  and  when  it  is  not 
noticeable.  J.  B.  Kingan. 

Blue  Island,  III. 

[We  wish  to  corroborate  the  argument 
made  by  our  correspondent.  We  have 
often  walked  alongside  the  engine  when 
it  was  starting  a  heavy  train,  listening  for 
the  cause  of  some  knock,  and  we  noticed 
that  there  would  be  a  little  slip  and  then 
catching  at  the  points  he  indicates. — Ed.] 


Defends  American  Tools. 

I  am  a  very  interested  reader  of  your 
praiseworthy  journal,  and  in  studying  the 
columns  of  the  May  number  I  read  about 
those  machines  in  the  Lancashire  &  York- 
shire Railway  shops.  It  is  a  very  nice 
article,  except  the  paragraph  on  page  227, 
which  tells  about  the  European  shop  fine 
cutting  tools,  and  classing  the  Americans 
as  a  lot  of  iron  pusher-offs. 

Now,  I  am  a  machinist,  and  I  say  this, 
that  if  the  Europeans  can  make  such  nice 
tools  it  is  a  wonder  they  would  not  build 
their  own  locomotives,  and  not  order  so 
many  pushed-off  machines,  as  they  are 
termed,  from  America. 

Another  thing  is  sure,  that  we  seem  to 
push  off  more  and  better  engines  than  any 
other  nation,  because  they  seem  to  be 
wanted  everywhere. 

I  am  not  a  kicker,  but  I  would  like  to 
inform  the  author  of  the  article  that  the 
American  shops  can  cut  just  as  much  and 
just  as  slick  in  iron  and  steel  as  any  of 
them,  and  make  locomotives  that  cut 
equally  as  well.  V.  V.  Smith. 

Manistee,  Mich. 


Quality  of  Coal  Affects  Smoke  Raising. 

Having  read  all  the  articles  on  "Smoke- 
less Firing"  in  Locomotive  Engineering 
since  December,  1898,  and  as  it  is  a  sub- 
ject in  which  I  am  interested,  being  an 
old  fireman  and  having  had  experience 
with  several  smoke-burning  devices,  would 
like  to  express  my  views  on  this  subject. 

Having  fired  both  marine  and  station- 
ary boilers,  and  now  firing  a  locomotive 
on  the  Southern  Pacific  Railroad,  my  ex- 
perience has  taught  me  that  the  kind  of 
fuel  used  is  one  of  the  most  important 
points  towards  success  of  smokeless  fir- 
ing. All  my  work  has  been  done  with 
bituminous  coal,  Australian,  British  Co- 
lumbian or  Wellington,  Oregon  or  Na- 
naimo  and  Colorado  or  Castlegate.  On 
the  division  where  I  am  now  employed  we 
use  both  Nanaimo  and  Castlegate.  The 
Castlegate  coal  is  clean,  will  not  clinker  if 
fired  with  even  a  shadow  of  care,  and  as 
we  use  the  smoke-burning  baffler  door 
mentioned  by  Mr.  Petrie.  all  the  smoke 
that  need  be  seen  is  when  a  fresh  supply 
of  coal  is  put  on  the  fire.  For  you  well 
know  that  until  coal  is  properly  ignited, 
more  or  less  smoke  will  be  seen  at  stack: 
after  that  no  more  smoke  is  visible. 

Now.  this  is  not  so  with  the  Nanaimo 
coal;  for  to  get  best  results  from  it  the 
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door  must  be  kept  shut ;  for  if  draught  i.> 
cut  off  from  passing  through  grates,  or  by 
admitting  air  on  top  of  fire,  clinkers  are 
the  result,  with  all  kinds  of  black  smoke. 
In  fact,  with  this  coal  we  have  smoke,  no 
matter  how  we  fire  it. 

Engines  here  are  all  rated  according  to 
class,  and  seldom  go  over  road  with  less 
than  their  tonnage,  which  is  all  they  can 
pull  and  make  time.  Now,  let  me  ask, 
when  an  engine  is  started  with  lever  in 
the  corner  and  throttle  wide  open,  of 
what  effect  one  shovelful  of  coal  will  be. 
that  is.  one  of  18  pounds  or  three  of  such 
as  we  use,  which  holds  from  6  to  7 
pounds.  The  engineer  has  to  start  this 
way  in  order  to  move  his  train  for  the 
Tehachipi  Mountain,  with  its  3  per  cent. 
grade,  is  not  what  you  might  term  a  picnic 
to  railroad  on ;  so  we  must  have  a  solid 
fire  and  heavy  enough  to  withstand  action 
of  exhaust,  as  well  as  give  heat  enough  to 
produce  the  steam  necessary  to  do  the 
work.  In  such  a  case  how  is  smoke  to 
b.?  avoided?  While  we  try  to  be 
economical  in  the  use  of  coal,  we  cannot 
under  existing  conditions  claim  to  be  en- 
tirely smokeless,  and  I  am  afraid  we  can- 
not be  until  some  genius  will  invent  a 
way  to  bottle  up  smoke  and  burn  it  over 
again;  for  having  to  use  two  different 
classes  of  fuel,  which  have  to  be  handled 
differently,  but  with  same  grate  dia- 
phragms and  nozzles  it  is  almost  impos- 
sible to  give  same  results.  We  also  have 
eight  different  classes  of  engines  here,  and 
what  would  work  well  with  one  would  be 
a  failure  with  another.  Then  all  en- 
gineers do  not  work  their  engines  alike. 
Besides  that,  engines  being  all  pooled 
here,  we  do  not  get  the  same  engine  in 
same  condition  twice  in  six  months; 
therefore  have  to  feel  our  way  on  every 
trip  we  make.  How  then  can  we  be  ex- 
pected to  be  perfect  ?  We  have  been  doing 
this  continuous  firing  ever  since  I've 
worked  on  the  road,  and  it  was  done  long 
before  them.  Now,  if  Mr.  Ncwsam  or  any 
of  the  other  gentlemen  who  are  advo- 
cating this  method  will  kindly  give  us  a 
few  practical  illustrations  which  will  teach 
us  how  we  can  fire  without  smoke  at  all, 
we  will  gladly  hail  him  "chief"  and  ac- 
knowledge we  have  served  our  time  in  vain. 

While  I  am  a  firm  believer  in  smokeless 
firing  as  being  the  best  method,  and  know 
that  all  the  men  on  our  division  are  doing 
their  best  to  fire  on  this  principle,  still  we 
have  so  many  difficulties  to  overcome  that 
it  will  be  some  time  before  we  can  attain 
perfection  in  this  line,  especially  young 
firemen  who  may  become  discouraged  and 
fear  harsh  criticism  if  their  efforts  are  not 
a  success,  and  would  gladly  receive  any 
information  that  would  help  them  out. 
We  are  all  anxious  and  willing  to  show 
the  Southern  Pacific  Company  that  we 
will  use  our  best  efforts  to  comply  with 
their  wishes  in  this  matter.  It  is  for  that 
reason  I  have  written  as  I  have  done. 
We  know  that  the  company  is  too  just  to 
condemn  a  man  because  he  does  not  make 


a  success  of  it  right  away,  and  will  cer- 
tainly give  us  all  a  fair  chance  to  im- 
prove, making  allowance  for  all  the  draw- 
backs that  stand  in  our  way  before  we  can 
become  experts  in  that  branch  of  our  busi- 
ness. It  is  undoubtedly  a  great  saving  of 
fuel,  and  who  can  blame  any  corporation 
for  advocating  it?  They  have  the  same 
right  to  do  so  as  any  individual  has,  and 
as  what  is  for  the  best  interests  of  em- 
ployers should  be  the  aim  of  employes. 
Where  a  fair  and  reasonable  request  is 
made,  as  in  this  case,  we  all  hope  to  see 
the  day  when  "smokeless"  firing  will  be 
made  both  practical  and  easy  and  bring 
forth  good  results. 

We  would  all  be  glad  to  hear  from  some 
of  our  brethren  on  other  roads  telling  us 
what  their  experience  has  been  in  this  line. 

415  College  St.,  S.  A.  F.  Fry. 

Los  Angeles.  Cat. 


Officials  to  Blame  for  Bad  Firing. 

I  have  carefully  read  the  article  in  your 
May  number  headed  "Resenting  Our  Ar- 
ticles on  Firing,"  and  I  believe  that  every 
word  in  it  is  true.  The  blame,  however, 
of  any  resentment  against  you  or  Loco- 
motive Engineering  in  the  case  is  not 
due  to  any  prejudice  on  the  part  of  the 
firemen  so  much  as  to  the  injudicious  way 
that  the  officials  try  to  compel  your 
methods  of  firing  to  be  followed.  In  the 
article  you  say  that  the  officials  of  the 
Burlington,  Cedar  Rapids  &  Northern 
Railway  do  everything  in  their  power  to 
make  it  convenient  for  the  men  to  fire  in 
a  continuous  fashion;  that  they  have  put 
bell  ringers  upon  the  engines  and  low 
seats  for  the  firemen,  besides  having  the 
coal  broken  up  and  the  draft  appliances 
kept  in  first-class  order.  While  repeating 
advice  about  your  methods  of  firing,  other 
officials  pay  no  attention  whatever  to  the 
advice  given  to  them.  They  take  the 
whole  of  the  thing  as  applying  only  to  the 
enginemen,  and  they  pay  no  more  atten- 
tion to  providing  conveniences  for  good 
firing  than  if  they  had  no  interest  what- 
ever in  the  engines. 

On  the  road  where  I  am  at  present,  the 
coal  is  dumped  upon  the  tender  in  lumps 
that  are  limited  in  size  only  by  the  ability 
of  the  coal  man  to  get  them  into  the 
buckets.  Shovel  plates  are  often  in  bad 
order  and  the  grates  in  such  bad  shape 
that  they  can  hardly  be  used.  The  fire- 
men, as  a  rule,  are  up-to-date  enough  to 
assist  in  every  possible  way  when  called 
upon  to  do  so,  but  all  the  encouragement 
they  get  from  the  officials  is  abuse  when 
they  cause  smoke  or  fail  to  keep  the  en- 
gme  hot.  Trainmen,  as  a  rule,  are  always 
ready  to  co-operate  towards  a  reduction 
in  expenses  if  those  above  them  would 
only  do  their  part  in  an  intelligent  way. 

There  is  certainly  some  feeling  against 
you  and  Locomotive  Engineering  at 
present,  but  I  am  satisfied  that  there  will 
soon  be  a  re-action  and  that  God  will 
show  the  right.  James  Watson. 

Montreal,  Que. 


Smokeless  Firing  Come  to  Stay. 

Ill  your  May  number  I  sec  you  are  told 
by  your  subscription  agents  that  your  re- 
cent articles  on  smokeless  firing  are  cost- 
ing you  thousands  of  subscribers.  I  en- 
close you  a  draft  for  two  American  dol- 
lars, which  was  handed  me  the  other  day 
by  an  official  of  the  "Santa  Fe"  Railway. 
He  wants  your  paper,  and  "there  are 
others"  that  have  read  these  same  articles 
that  would  subscribe  if  they  had  a  chance. 
Get  a  hustle  on  your  agents,  and  it  is 
"dollars  to  doughnuts"  that  you  get  three 
new  subscribers  for  every  one  that  stops 
his  paper  because  he  thinks  bituminous 
coal  can't  be  fired  without  smoke.  I 
think  smokeless  firing  has  come  to  stay. 
It  is  practical,  and  I  see  it  done  every  day 
on  engines  with  a  three-car  passenger  run, 
as  well  as  on  the  "Hog"  with  thirty-five 
loads  behind  her.  I  would  call  the  atten- 
tion of  those  engineers  and  firemen  who 
are  stopping  their  papers,  to  an  article  in 
the  last  number  of  your  paper,  found  on 
page  200,  entitled  "Converting  Coal  Into 
Smoke" ;  also  to  the  last  line  in  C.  B. 
Conger's  "Plain  Talks  to  the  Boys," 
found  on  page  203,  in  which  he  says  "a 
fair  trial  will  show^  what  there  is  in  it." 

Chanule.  Kan.  A.  L.  Beardsley. 


Firing  Without  Smoke. 

In  reading  May  number  of  Locomotive 
Engineering  I  am  much  surprised  to 
learn  that  any  man  in  the  mechanical  de- 
partment of  a  road  takes  any  exceptions 
to  your  article  on  firing  engines.  I  think 
the  report  of  the  men  that  have  found  any 
flaws  has  been  magnified.  A  progressive 
engineman  cannot  find  fault  with  a  report 
which  contains  so  much  valuable  informa- 
tion. 

After  reading  your  report  I  was  sent 
to  Cedar  Rapids  to  gather  what  informa- 
tion and  knowledge  I  could  relative  to 
this  method  of  firing.  If  it  would  be  of 
any  interest  to  you  I  will  send  you  a  copy 
of  report  I  made  to  the  company  on  my 
return. 

We  have  just  as  good  enginemen  on  the 
"Soo  Line"  as  any  road  can  produce,  but 
the  science  of  firing  was  not  so  fine  as 
on  the  Burlington.  Cedar  Rapids  &  Nor- 
thern Railway.  On  my  return  from  Cedar 
Rapids,  all  instructions  given  to  engine- 
men  I  have  followed  as  near  as  conditions 
will  warrant  this  method  of  firing,  and  it 
is  working  toward  perfection.  It  has  been 
in  vogue  about  four  months,  and  while 
we  do  not  entirely  eliminate  black  smoke, 
it  has  been  greatly  reduced. 

The  "Youghiogheny"  coal  we  use  is 
highly  charged  with  hydro-carbon  and  is 
not  as  free  from  black  smoke  as  coal  from 
Iowa  and  Illinois.  The  engines  over 
which  I  have  charge  are  mostly  fired  with 
one  scoop  of  coal  to  a  fire,  and  at  the  end 
of  the  first  six  months  I  think  it  will  be 
done  exclusively.        Geo.  H.  Horton, 

Traveling  Engineer. 

Enderlin,  N.  Dak. 
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Hating  the  Teacher. 

A  man  will  hear  and  read  sonic  f\niny 
things,  but  for  men  to  leave  school  be- 
cause they  are  trying  to  teach  you  some- 
thing that  is  absolutely  necessary  that  you 
should  know  is  one  thing  I  cannot  under- 
stand. Yet  this  is  just  what  one  docs  that 
drops  Locomotive  Encineeking,  because 
it  is  teaching  him  his  business.  It  is  the 
engineer's  and  fireman's  duty  to  get  all 
they  can  out  of  coal,  also  shovels, 
brooms,  tools,  etc.  We  would  think  it  too 
had  if  we  would  see  our  wives  throw  away 
the  last  third  of  barrel  of  flour  because  it 
was  a  little  hard  to  reach.  Shovels,  brooms 
and  tools  are  better  when  new,  but  use 
tl^em  as  long  as  though  we  had  to  buy 
tljem,  and  the  railroad  will  have  lots  of 
money  that  is  now  wasted.  I  bet  that  en- 
gineer on  the  Chicago  &  Northwestern 
will  not  drop  his  paper.      L.  W.  Tiche. 

Nashua.  N.  H. 


Smokeless  Firing  Makes   Work   Easj'. 

Your  editorial  on  page  213  of  May  num- 
ber, stating  that  the  paper  has  lost  sub- 
scribers by  the  educational  articles  on 
firing  without  smoke,  astonishes  me.  I 
am  loath  to  believe  this  statement.  I 
know  personally  that  many  officials  of 
motive-power  departments  of  railroads 
have  urged  the  men  on  their  engines  to 
subscribe  for  the  paper  for  this  feature 
alone,  not  only  from  a  point  of  economy 
for  the  department,  but  for  the  comfort 
of  the  patrons  who  travel  on  the  lines.  A 
constant  traveler  very  soon  gets  acquainted 
with  the  fact  that  on  a  certain  line  he  can 
raise  a  window  for  a  few  minutes  with- 
out spoiling  his  linen;  while  on  another 
line  he  knows  if  he  indulges  in  an  open 
window  he  will  be  half  suffocated.  I 
have  known  ladies  to  remark  on  a  clean, 
nice,  smooth  journey.  Because  on  a  line 
where  the  men  are  well  up  on  smoke  con- 
sumption, or  ratlier  no  creation  of  smoke, 
they  are  also  up  on  handling  the  brake 
and  making  smooth  stops.  While  of  course 
one  subscriber's  money  is  as  good  as  an- 
other's, let  him  be  senator  or  wiper,  but 
he  certainly  must  be  an  enginenian  of 
small  caliber  who  will  be  impatient  with 
a  series  of  educational  articles  that  are 
no  doubt  read  with  as  much  interest  by  the 
general  manager,  if  he  is  a  real  live  man. 
anxious  to  master  details,  as  by  the  am- 
bitious fireman  searching  for  the  most 
modern  methods. 

The  line  I  am  connected  with  has  en- 
couraged subscription  to  Locomotive  En- 
gineering. The  line  wants  the  best  men, 
and  the  best  men  and  the  thinking,  read- 
ing ones,  who  not  only  want  to  do  good 
work,  but  easier  work  for  themselves. 
The  subscribers  you  have  lost,  if  lost, 
must  be  of  an  ancient  assortment  who 
are  falling  behind  the  procession  and  will 
some  day  meet  a  heavy  jar  that  will  move 
them  out  of  the  business. 

A.  T.  Hooker. 
Gen.  Foreman  So.  Ry. 

Chattanooga,  Teiiii. 


Expanding  Nozzles. 

In  the  Marcli  number  of  Locomotive 
Engineering  we  note  your  editorial  on 
"Expanding  Nozzles."  We  are  of  the 
opinion  that  this  article  contains  much 
food  for  thought  for  officials  of  the  mo- 
tive-power and  operating  departments. 

It  is  a  well-known  fact  that  the  fuel  ex- 
pense on  our  Western  roads  is  one  of  the 
largest  items  in  connection  with  their 
operation,  and  we  think  men  in  charge  of 
such  affairs  should  consider  any  fuel-sav- 
ing device  that  seems  to  possess  merit. 

We  believe  there  is  no  appliance  that 
can  be  placed  on  a  locomotive  that  will 
save  as  much  fuel  with  as  small  an  outlay 
as  a  properly  designed  expanding  nozzle. 
In  our  experience,  we  have  found  that  the 
chief  objection  to  expanding  nozzles  has 
been  their  liability  to  gum.  This  is  due  to 
the  fact  that  all  expanding  nozzles  in  the 
past  have  been  under  control  of  the  engi- 
neer, and  have  all  proved  an  utter  failure 
im  this  account.  Engineers  have  so  many 
other  duties  to  perform  that  it  is  impos- 
sible for  them  to  give  the  expanding  nozzle 
the  attention  it  requires.  The  average 
engineer  will  reduce  the  nozzle  to  where 
it  will  steam  freely,  and  leave  it  in  this 
position ;  and  in  one  trip,  under  these  con- 
ditions, the  nozzle  will  corrode  so  badly 
that  it  becomes  inoperative. 

We  have  never  talked  with  a  practical 
man,  who  did  not  favor  the  theory  of  ex- 
panding nozzles,  but  some  have  expressed 
a  doubt  of  its  ever  becoming  a  success  in 
practical  use.  Their  opinion  is  based  on 
their  own  experience,  or  the  experience  of 
others,  who  have  used  manually  operated 
expandng  nozzles.  Recently,  during  an 
interview  with  a  superintendent  of  motive 
power  of  one  of  the  leading  systems  of  the 
Northwest  he  informed  us  that  at  one 
time  he  had  several  locomotives  equipped 
with  a  well  designed,  manually  operated 
expanding  nozzle,  and  while  on  an  inspec- 
tion tour  several  weeks  later,  found  that 
none  of  them  could  be  operated  on  account 
of  engineers  having  neglected  to  use  them. 
It  is  our  humble  opinion  that  the  only 
way  that  the  expanding  nozzle  will  ever 
fulfill  its  mission  is  by  having  its  opera- 
tions controlled  by  lifting  arm  or  reach- 
rod  attachment.  We  have  had  several 
years'  experience  with  this  form  of  ex- 
panding nozzle,  and  find  that  it  is  impos- 
sible for  them  to  gum  up  or  become  in- 
operative. This  has  been  proved  by  hav- 
ing several  of  these  nozzles  in  service  for 
a  period  of  three  years. 

Wall.\ce  &  Kellogg. 


The  Pooling  System. 

Mr.  David  Davis  in  a  recent  issue  of 
LocoMOTiN'E  Engineering  has  expressed 
himself  as  decidedly  opposed  to  the  mod- 
ern practice  of  pooling  engines.  He  evi- 
dently views  the  problem  from  the  master 
mechanic's  standpoint,  and  bases  his  ar- 
gument on  the  additional  expense  to  the 
motive-power     department     necessary     to 


maintain  engines  under  the  pooling  sys- 
tem. 

This  subject,  to  be  treated  fairly,  should 
be  regarded  from  a  higher  point  of  view 
than  that  occupied  by  the  master  me- 
chanic. Like  every  innovation,  it  i  s 
looked  upon  with  disfavor  during  its  ex- 
perimental stages,  and  prejudice  has  in 
many  cases  been  an  important  factor  in 
delaying,  and  in  some  instances  wholly 
preventing  the  perfection  of  the  pooling 
system.  It  is  a  measure  not  calculated  to 
promote  reduced  expenses  in  the  me- 
chanical department,  consequently  its  suc- 
cess will  not  depend  upon  its  cflfect  on 
that  department. 

The  advantages  of  pooling  are  that  traf- 
fic may  be  handled  with  a  lesser  number 
of  engines  than  under  the  old  system, 
when  the  engine  laid  over  while  the  crew 
rested.  If  the  crew  did  not  rest,  but 
went  again  and  again  until  completely 
exhausted,  another  decidedly  forcible  ar- 
gument in  favor  of  "pooling"  confronts 
us.  Where  the  old  system  still  prevails  it 
is  a  common  thing  for  the  enginemen  to 
"stay  with  their  engine"  for  seventy-two 
hours  without  rest,  excepting  what  they 
could  get  on  side  tracks  or  while  going 
between  stations,  which  must  be  admitted 
are  just  the  times  that  they  should  be  wide 
awake,  if  their  personal  safety  or  that  of 
the  company's  property  is  to  be  given  any 
consideration.  The  schedules  and  orders 
that  have  been  overlooked  or  misunder- 
stood, the  watches  that  have  run  down. 
the  failures  to  control  speed  approaching 
dangerous  points,  or  to  see  signals  in  time 
to  avert  danger,  represent  reasons  for 
thousands  of  accidents,  the  primarj-  cause 
of  which  was  the  old  practice  of  either 
compelling  or  permitting  enginemen  to 
work  continuously  as  long  as  tliej'  were 
able  to  live.  The  officers  in  the  transpor- 
tation department  are,  in  their  efforts  to 
locate  the  blame  for  these  accidents, 
brought  face  to  face  with  such  facts,  and. 
in  looking  for  a  remedy,  naturally  resort 
to  pooling:  not  for  the  humane  rea-on.  al- 
together, which  in  itself  should  be  suffi- 
cient to  warrant  a  change,  but  rather  as  a 
measure  of  practical  economy ;  for  they 
are  in  a  position  to  know  that  the  delays 
and  damages  that  can  be  attributed  to  the 
unfit  condition  of  the  enginemen  represent 
an  expenditure  in  comparison  with  which 
the  additional  expense  to  the  mechanical 
department  under  the  pooling  system  is 
trifling. 

Mr.  Davis  says  "the  engineers  are 
opposed  to  pooling."  If  conducted  as  on 
some  roads  that  have  tried  it.  there  is 
every  reason  why  they  should  be  opposed 
to  it.  Where  the  engines  are  kept  in 
good  condition  it  is  a  blessing.  Mr. 
Davis  states  that  he  used  to  think  that 
all  engines  of  a  size  and  build  were 
alike,  but  he  has  changed  his  mind.  It  is 
my  opinion,  confirmed  by  long  experience, 
that  if  there  be  any  practical  difference  it 
can  be  corrected.  We,  of  course,  often 
hear  of  the  "smart"  and  "logy"  engines. 
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but  their  difference  in  most  cases  consists 
in  the  ability  of  their  engineers  to  adver- 
tise their  imaginary  faults  or  virtues.  Mr. 
Davis  says  "Show  me  an  engineer  who 
favors  the  pooling  system  and  I  will  show 
you  a  man  who  is  an  engineer  in  name 


tween  engineers  lies  in  their  efforts  to 
render  prompt  ana  efficient  service  in  the 
handling  of  trains.  Safety  and  dispatch 
are  their  watchwords,  and  he  is  indeed  a 
possessor  of  that  confidence  which  is  born 
of  skill  if  h^.  favor  the  system  that  holds 


converts.  It  is  an  inevitable  feature  of 
railway  evolution.  It  is  the  only  reason- 
able solution  of  the  problem  of  how  to 
utilize  the  power  to  its  fullest  earning 
capacity,  and  where  the  hearty  co-opera- 
tion  of   all   concerned   is  concentrated   to 


A   GRAPHIC   STORY  OF  A   WRECK. 


only  and  is  afraid  to  enter  the  competitive 
list  on  his  merits."  He  refers  to  the  com- 
petition in  economy  of  supplies. 

The    more    important    competition    be- 


up  his  performance  as  a  runner  in  com- 
parison  with   his    fellows,    practically   on 
equal  terms. 
The  pooling  system  is  gradually  gaining 


attain  the  perfection  of  that  system,  its 
success,  in  the  broad  sense  in  which  it 
should  be  regarded,  is  assured. 

Thos.  p.  Whelan. 
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Indicator   Diagrams   from   Symons 
Engine. 

TIic  annexed  table  gives  some  particu- 
lars of  tlic  indicator  diagrams  on  this  and 
succeeding  page. 
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"You  fellers  may  think  it  was  hot  when 
you  came  through ;  but  have  you  seen 
George  Brady's  train?  Well,  now,  it 
must  have  been  hot  where  that  was.  It 
just  came  in  with  all  the  windows  melted 
out  of  one  side." 

And  the  crowd  started  down  to  see  it 
without  thinking  that  a  fire  hot  enough 
to  melt  glass  wouldn't  leave  anything  but 
an  odor  of  burnt  paint  when  it  came  to 
passenger  cars. 


A  Signal  Device. 

It  is  not  unusual  for  the  signal  blades 
governing  the  passage  of  trains  over  an 
interlocking  machine  to  be  so  located  that 
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by  fastening  to  the  signal  post  a  portable 
back-ground  for  the  signal  blade  to  show 
against. 

It  consists  of  a  sheet  of  iron,  the 
shape  of  a  segment  of  a  circle,  with 
its  top  edge  a  little  above  the  top  edge 
of  blade  when  in  "Stop"  position ;  so  that 
the  blade  will  show  clearly  against  the 
back-ground  in  any  position.  White  is 
used  on  the  back-ground,  as  it  contrasts 
better  with  the  red  and  green  stripes  on 
the  home  and  distant  signals. 

The  boys  on  the  road  have  nick-named 
this  device  a  "pelican's  bill,"  from  its 
-hape,  and  report  it  Ai  to  sec  the  position 
of  blade  at  a  distance. 


INDIC.\TOR   DI.-kGRAMS    FROM    SYMONS   TEN-WHEELER. 


Melted  the  Car  Window. 

Jim  Johnson  was  a  joker  from  Joker- 
ville,  but  as  he  didn't  indulge  in  the  so- 
called  "practical"  kind,  which  usually  hurt 
somebody  or  destroy  other  people's 
property,  he  was  very  popular  even  with 
those  who  were  victims.  There  were 
heavy  forest  fires  out  on  the  road,  and 
some  of  the  engineers  had  hairbreadth 
escapes — if  you  believed  all  they  told  you. 

They  were  telling  their  yarns  when  Jim 
came  by,  and  he  overheard  them. 


a  building  may  be  in  the  back-ground  of 
such  a  color  that  the  exact  position  of  the 
signal  blade  cannot  be  easily  distinguished 
by  the  approaching  engineer.  At  the  hour 
between  sundown  and  dark  or  in  the  early 
morning  this  is  especially  the  case.  It  is 
sometimes  helped  out  by  raising  the  post 
and  blade  high  enough  so  that  the  sky  will 
be  a  back-ground  when  the  engineer  gets 
close  to  the  post. 

Division  Superintendent  Garrett,  of  the 
Wabash  Railroad,  overcomes  this  trouble 


The  car  is  a  favorite  metaphor  with  cer- 
tain orators  who  wish  to  tell  how  fast  the 
world  or  their  party  is  progressing.  Some- 
times a  fervent  speaker  gives  the  car 
attributes  that  are  not  its  own.  An 
orator  in  the  British  House  of  Commons 
once  exclaimed:  "I  see  a  vision  float  be- 
fore my  eyes— it  is  the  car  of  pFOgress. 
rolling  on  in  its  majesty,  gnashing  its 
teeth  as  it  goes !"  Perhaps  the  gnashing 
was  the  work  of  tiat  wheels. 
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Lima  Machine  and  Engine  Works. 

At  the  Lima  Machine  &  Engine  Works 
in  Lima,  Ohio,  they  are  busy  building  the 
curious  geared  locomotives  called  the 
"Shay"  engines,  from  the  name  of  the  in- 
ventor. While  these  engines  are  calcu- 
lated for  slow  speeds  and  pulling  heavy 
trains  over  bad  grades  with  abrupt  curves 
and  rough  track  generally  found  on  log- 


to  each  truck  wheel,  or,  as  they  really  are, 
driving  wheels.  About  ISO  men  in  all  are 
employed. 

The  engines  run  at  a  high  speed,  with 
the  three  cylinders  set  at  angles  of  120 
degrees  with  each  other.  They  are  per- 
fectly counterbalanced,  so  there  is  no 
"hammer  blow"  that  tends  to  shake  things 
up.  and  they  are  geared  down  slow  enough 


for  logging  operations,  as  they  will  go 
anywhere  that  a  fiat  car  will,  are  easily 
handled  and  last  as  long  as  any  other  lo- 
comotive can  in  such  service.  The  work 
done  on  them  is  as  carefully  put  together 
as  a  regular  standard  locomotive.  Where 
they  are  used,  the  operators  swear  by  them 
f'^r  doing  lots  of  work  at  small  cost  for 
repairs. 


Fig.JO. 


Fig.n 


Fig.J2, 


l/K-umotive  En'jiii 
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ging  and  mining  roads,  yet  they  are  as 
carefully  built  as  express  engines.  Five 
hundred  and  seventy-eight  is  the  highest 
shop  number  so  far  turned  out.  They 
have  orders  up  to  585. 

These  locomotives  are  of  all  sizes  from 
8  tons  up  to  91  tons ;  the  heaviest  one 
yet  built  being  for  the  Montana  Union 
Railway,  with  triple  engines,  15  x  16  cyl- 
inders, geared  to  twelve  drivers,  made  up 
of  four  36-inch  wheels  in  each  of  three 
trucks,  one  under  each  end  of  the  loco- 
motive and  one  under  the  middle.  The 
engine,  boiler  and  tender  all  are  on  one 
frame,  with  trucks  which  can  turn  to  ac- 
commodate themselves  to  any  curve  like 
a  tender  truck.  The  power  is  taken  from 
the  engines  by  a  horizontal  shaft  geared 


at  the  drivers,  so  they  pull  a  tremendous 
load.  A  great  deal  of  steel,  both  cast  and 
forged,  is  used  in  their  construction.  The 
crank  shaft  and  eccentrics  are  forged  solid 
and  afterward  fitted  into  shape.  Steel 
gears  are  used.  These  with  the  universal 
joints  for  the  horizontal  shaft  wear  out 
faster  than  any  other  parts  of  the  engine, 
so  they  are  so  made  as  to  be  easily  re- 
placed. 

As  the  three  engines  are  upright,  in- 
verted and  fastened  along  the  right  side 
of  the  boiler,  just  ahead  of  the  firebo.x 
the  boiler  is  set  a  little  to  one  side,  so  as 
to  balance  the  weight.  This  gives  them 
an  odd  appearance  when  coming  towards 
one. 

These  little  machines  have  no  superiors 


Rolling  Mill  Fly  Wheels. 

\\'hile  this  is  hardly  in  line  with  rail- 
road work,  it  is  interesting  as  showing 
how  Mr.  John  Fritz  solved  the  problem 
that  has  caused  many  a  sleepless  night  to 
engineers  generally.  His  wide  e.xperience 
in  rolling-mill  work — the  most  severe  ser- 
vice for  a  fly-wheel — led  him  to  design  a 
wheel  that  has  given  universal  satisfaction 
where  used.  He  used  a  hollow  rim  and 
hollow  spokes,  and  has  never  had  one  of 
them  go  to  pieces — a  remarkable  record. 


When  you  are  thinking  of  buying  en- 
gineering books  send  for  our  "Book  of 
Books."  It  will  be  sent  free  and  will  help 
vou  to  make  a  choice. 
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Locomotive  for  Chicag;o  &  Northwestern 
Fast   Mail. 

The  fine-looking  ciglit-whccl  engine 
hereby  shown  is  one  of  a  numljer  recently 
built  for  the  Chicago  &  Northwestern  by 
the  Schenectady  Locomotive  Wor^s  for 
the  purpose  of  pulling  the  fast  mail  trains 
on  that  road.  The  designs  for  these  en- 
gines were  prepared  in  accordance  with 
specifications  furnished  by  Mr.  W.  H. 
Marshall,  assistant  superintendent  of 
motive  power  and  machinery  of  the 
Chicago  &  Northwestern,  and  details  of 
the  engines  were  worked  out  under  Mr. 
Marshall's  direction  and  in  consultation 
with  the  engineering  department  of  the 
Schenectady  Locomotive  Works. 

The  engines  show  traces  of  unusually 
careful  designing,  and  are  likely  to  prove 
a  great  success  in  hauling  fast  passenger 
trains.  They  are  notable  for  large  heat- 
ing surface,  big  driving  wheels  and 
generous  bearing  surfaces.  The  cylinders 
are  19x26  inches,  and  driving  wheels  80 
inches  diameter.  The  working  pressure 
of  the  boiler  is  190  pounds  per  square  inch. 
These  figures  give  the  engine  a  tractive 


inches  diameter  at  the  smallest  ring.  It 
is  built  of  carbon  steel  and  provides 
2353.39  .square  feet  of  heating  surface. 
The  firebox  is  108  3-16  inches  long  and 
40j^  inches  wide,  the  depth  being  forward 
78%  inches  and  back  64!^  inches.  The 
tubes  are  of  charcoal  iron  No.  12  and 
there  are  320  of  them,  the  diameter  being 
2  inches  and  lengtli  13  feet.  The  fire- 
brick arch  is  supported  by  two  3-inch 
Allison  special  iron  tubes  .18  inch  thick. 
The  grate  area  is  30.33  square  feet. 

Among  the  equipment  of  the  engine  are 
Dunbar  piston  packing,  Jerome  rod  pack- 
ing. Monitor  injectors,  two  3-inch  Ashton 
open  pop  safety  valves,  Westinghouse 
automatic  high-speed  air  brake  on  drivers, 
tenders  and  front  truck;  Leach  sanding 
apparatus,  Kewanee  brake  beams  on 
tenders  and  Star  chime  whistle. 


Tlie  Heaviest  B.  &  O.  Train. 

When  the  receivers  of  the  Baltimore  & 
Ohio  Railroad  began  the  now  famous 
series  of  improvements  of  the  physical 
condition  of  the  entire  system,  their  ob- 
ject  was   to   increase   both   the   trainload 


Md.,  and  the  destination  was  Brunswick, 
Md.,  on  the  Second  division.  In  liis  re- 
port General  Superintendent  Fitzgerald 
says  the  train  was  pulled  with  compara- 
tive case,  and  that  the  class  of  engines 
used  will  be  able  to  handle  fifty  cars  of  50 
tons  capacity  each  on  that  division  with- 
out trouble. 

Hitherto  the  trainload  on  that  division 
has  been  325  units  of  C'A  tons  each,  or 
about  2,200  tons,  a  40-per-cent.  increase 
over  that  of  five  years  ago.  The  fifty-car 
train  was  computed  as  containing  497 
units,  or  6,458,100  pounds  gross.  The  net 
weight  of  coal  in  the  train  was  4.758,109 
pctmds. 

It  was  by  far  the  heaviest  train  evtr 
handled  over  the  line,  and  demonstrai;d 
that  heavy  power,  modern  equipment  w'th 
safety  appliances  and  a  good  track,  mean 
more  revenue-tons  per  mile  and  a  ic- 
creased  cost  of  transportation. 


Electric  High  Speed  Again. 

■  Electricity,  of  London,  has  lately  been 
airing  the  weak  points  of  the  poor  loco- 
motive.     The    writer    admitted    that    it 
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power  of  18,947  pounds.'  The  weight  in 
working  order  is  133.800  pounds,  85.700  of 
which  rest  on  the  drivers.  The  total  wheel 
base  is  24  feet  8  inches,  and  the  rigid  wheel 
base  8  feet  6  inches.  The  valves  are 
Allen-American,  with  6-inch  travel  and 
154-inch  outside  lap.  The  valves  have 
J/^-inch  clearance,  and  the  motion  is  so 
designed  and  set  that  there  is  only  7-32- 
inch  lead  when  the  engine  is  cutting  off 
at  6  inches.  The  driving  wheels  have 
cast  steel  centers  and  the  driving  boxes 
are  of  the  same  material.  The  driving 
wheel  journals  are  9xii;-<  inches,  and 
the  main  crank  pin  journals  6x6.  while 
the  side  rod  journals  are  45-2x4.  The 
engine  truck  journals  are  6x12  inches. 
The  engine  truck  wheels  are  Krupp  No. 
3  steel  tire  spoke  center,  with  retaining 
rings,  3;^-inch  tire,  36  inches  diameter. 
The  boiler  is  extended   wagon   top,   62 


and  the  number  of  revenue  tons  per  mile, 
and  at  the  same  time  reduce  the  cost  of 
transportation.  Much  has  been  done,  and 
by  the  lowering  of  grades,  eliminating  of 
curves,  laying  of  new  steel  rails  and  the 
purchase  of  heavy  motive  power  they 
have  very  materially  added  to  the  number 
of  cars  per  train. 

But  it  was  not  until  March  17th  last  that 
a  demonstration  was  made  of  what  might 
be  expected  of  the  new  Baltimore  &  Ohio 
road.  Enough  new  50-ton-capacity  steel 
cars  had  been  delivered  to  give  the  operat- 
ing department  a  chance  to  experiment. 
Fifty  steel  cars,  each  weighing  34,000 
pounds,  were  loaded  with  an  average  of 
98,000  pounds  of  coal.  To  them  was 
coupled  a  new  22  x  28-inch  consolidation 
locomotive  weighing  168.700  pounds  and 
having  54-inch  driving  wheels. 

The  start  was  made  from  Cumberland. 


could  and  did  at  ti.mes  "run  fully  seventy- 
miles  per  hour,"  but  above  this  limit  the 
locomotive  could  not  go. 

It  looks  as  though  our  friend  had  been 
asleep  for  several  years.  We  can  show 
him  seventy  to  seventj'-five  miles  an  hour 
any  day  he  comes  to  New  York.  Has  he 
read  of  the  fast  mail  runs  on  the  Chicago, 
Burlington  &  Quincy  and  other  roads? 
All  big  passenger-carrying  railroads  have 
records  of  80  miles  or  more. 


The  Washington  Souvenir  Company, 
1333  Pennsylvania  avenue,  have  a  com- 
plete line  of  souvenirs  of  the  capitol  city, 
such  as  albums,  guides,  photographs  and 
novelties.  Those  who  stop  over  on  their 
way  to  the  convention  should  get  a  guide 
to  the  city,  as  it  is  a  great  time-saver. 
They  also  have  catalogues  which  are  sent 
gratis. 
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Fatigue    of   Metal   Means   Too    Little 
Metal. 

When  a  railroad  begins  to  suffer  from  an 
epidemic  of  broken  axles  or  crank  pins 
we  generally  read  attempts  made  to  ex- 
plain away  the  source  of  trouble  by  say- 
ing that  it  results  from  fatigue  of  metal, 
which  is  always  working  to  weaken  the 
parts  constantly  subjected  to  steady,  se- 
vere strains  or  to  repeatedly  recurring 
shocks.  The  investigations  we  have  made 
into  accidents  due  to  the  fatigue  of  metal 
theory  convinces  us  that  the  fatigue  is 
fatal  only  in  cases  where  the  crank  pin  or 
axle  has  been  originally  too  weak  for  the 
work  imposed  upon  it.  When  the  original 
design  calls  for  parts  with  a  big  margin 
of  safety,  they  wear  without  breakage  un- 
til they  get  reduced  in  section  so  that  little 
margin  of  strength  remains.  Breakage 
may  then  be  looked  for. 

The  conspicuous  weakness  of  locomo- 
tive designing  in  this  country  has  been, 
making  the  vital  parts  too  weak,  and  when 
the  inevitable  fracture  came  about,  all  the 
powers  of  ingenuity  have  been  exhausted 
explaining  the  cause  of  trouble  or  darken- 
ing the  mystery  that  surrounded  it.  When 
breakages  of  crank  pins  and  axles  become 
common  on  any  road,  we  would  suggest 
an  explanation  to  the  experts  who  are 
called  upon  to  investigate  the  cause  of 
trouble.  Measure  the  parts  and  then  re- 
port that  whereas  a  margin  of  safety  of 
five  is  necessary,  through  some  mysterious 


act  of  Providence  or  the  devil,  the  margin 
of  safety  on  the  finished  axle  or  crank  pin 
was  only  two,  and  some  unexpected  shock 
overcame  that  and  led  the  part  to  grief. 

We  have  come  across  several  pretty 
good  object-lessons  that  prove  some 
things  about  weak  designs.  An  axle  or  a 
crank  pin  with  a  low  margin  of  safety  be- 
gins to  crystallize  from  movement  of  the 
molecules  as  soon  as  it  enters  service,  and 
its  weakness  limits  its  life. 

The  elevated  railroads  of  New  York 
are  required  to  limit  the  weight  of  their 
locomotives  to  astonishingly  low  weight 
per  unit  of  power  developed,  and  every 
working  part  has  been  reduced  in  weight 
away  beyond  the  common  factor  of  safety. 
For  years  there  was  a  great  deal  of  trouble 
from  broken  axles  and  crank  pins,  .\fter 
a  time  the  officials  learned  what  was  the 
average  life  of  these  parts,  and  they  ar- 
ranged to  have  them  changed  when  their 
service  was  a  few  thousand  miles  short 
of  the  breakage  point.  Breakages  are  very 
rare  there  now-a-days ;  but  a  few  hun- 
dred pounds  added  to  the  weight  of  axles 
and  crank  pins  would  produce  parts  that 
would  prdlong  the  mileage  two  or  three 
times. 

Some  years  ago  the  Central  Railroad  of 
New  Jersey  bought  six  switching  engines 
which  had  axles  rather  light  for  the  weight 
carried  and  for  the  shocks  imparted  in 
running  over  switches  and  frogs.  There 
was  considerable  discussion  among  the 
mechanical  officials  about  the  strength  of 
the  axles,  but  the  engines  went  into  ser- 
vice and  bumped  over  the  frogs  and 
switches  for  several  years.  Then  one  day 
one  of  the  switchers  reported  a  broken 
axle  and  was  towed  to  the  shop  for  re- 
pairs. Within  three  months  all  of  these 
engines  had  failed  with  broken  axles.  Of 
course  it  was  reported  as  a  rank  case  of 
fatigue  of  metals,  but  the  fatigue  would 
not  have  proved  fatal  had  there  been 
more  metal  to  resist  it.  Carrying  a  load 
of  40  pounds  will  soon  fatigue  into  death 
a  man  weighing  H2  pounds,  but  a  man 
weighing  175  pounds  will  find  it  a  light 
burden. 


The  Competition  of  Ignorance. 

It  seems  to  us  that  there  is  senseless 
nervousness  among  many  people  in  this 
country  and  in  Europe  about  the  future 
competition  between  the  intelligent  pro- 
ducing sons  of  England  and  America  and 
that  of  Russians  and  Asiatics.  The  vision 
has  been  often  seen  and  declared  of  shal- 
low-faced Russians,  almond-eyed  Celes- 
tials, and  of  crafty,  smooth-looking 
Japanese  imitating  the  manufacturing 
practices  of  Western  Europe  and  America 
so  successfully  on  low  rates  of  wages  that 
the  whole  trade  would  inevitably  gravitate 
to  the  cheapest  point.  We  have  enjoyed 
fairly  good  opportunities  of  watching  the 
outcome  an  the  relative  production  of 
cheap  and  well-paid  labor,  and  we  do  not 
think     that     intelligent     mechanics     and 


artisans  who  demand  a  good  living  from 
the  time  they  spend  daily  in  the  workshop 
or  factory  have  any  reason  for  apprehen- 
sion that  their  earnings  will  be  cut  down 
by  low  prices  due  to  the  competition  of 
cheap  labor.  There  is  no  artisan  in  the 
world  so  well  paid  as  the  American  me- 
chanic. The  logic  of  competition  is  every 
day  demonstrating  that  the  product  of  our 
high-paid  (mechanic  is  the  cheapest  to  be 
found  anywhere.  The  trained  mental 
forces  directed  by  our  mechanics  vanquish 
the  rambling  mob  of  undirected  labor  just 
as  effectually  as  our  intelligent  trained 
soldiers  vanquished  ignorance  and  unskill- 
ful shooting  in  the  war,  happily  about 
ended. 

When  American  locomotive  builders 
and  tool  makers  and  rail  makers,  and 
ntakers  of  every  product  that  comes  from 
iron  ore  are  beating  their  competitors  in 
every  part  of  the  world  there  need  be  no 
despondency  entertained  as  to  the  future 
of  our  industries  depending  for  prosperity 
upon  the  enlightened  manhood  and  sturdy 
vigor  of  our  citizens.  To  do  a  certain 
amount  of  work  a  man  must  pass  a  cer- 
tain amount  of  nutrition  into  his  stomach, 
just  as  a  steam  engine  to  compete  with 
another  one  inust  enjoy  the  same  amount 
of  heat  energy. 

In  this  respect  a  human  being  is  dif- 
ferent from  a  machine.  A  good  steam 
engine,  worked  under  the  same  conditions, 
will  do  as  much  work  in  St.  Petersburg  as 
it  will  do  in  New  York,  but  the  chances 
are  that  the  New  York  brains  have  had 
powerful  influence  in  making  the  Russian 
engine  a  success.  New  York  or  American 
brains  generally  have  exerted  inestimable 
influence  in  the  development  of  the  steam 
engine  that  turns  the  wheels  of  Russian 
factories,  but  the  same  brain  power  has 
not  reached  the  Russian  workman  who 
must  be  depended  upon  to  keep  the  steam 
engine  doing  its  work.  To  be  sure,  the 
Russian  peasant  engineer  is  closely  super- 
vised by  uniformed  officials,  who  carry  in 
their  pockets  imposing  diplomas  from  en- 
gineering establishments,  but  the  active 
worker  and  the  supervisor  of  brass  button 
dignity  do  not  know  between  them  half 
the  needful  things  for  keeping  a  steam 
engine  or  a  machine  on  its  good  behaviour 
that  are  familiar  to  the  humble  class  of 
engine  attendants  to  be  found  looking 
after  the  welfare  of  steam  engines,  boilers, 
dynamos,  air  compressors,  refrigerators 
and  other  complex  machines  to  be  found 
under  the  shade  of  our  wide-spread  side- 
walks. 

The  men  who  can  fall  naturally  into 
doing  this  class  of  work  have  been  sup- 
plied to  an  industrial  people  by  a  system 
of  natural  selection.  The  history  of  our 
citizens  as  a  whole,  who  have  become  sud- 
denly rich  by  lucky  strikes  in  oil,  minerals, 
railroad  stock  or  other  speculation  does 
not  justify  us  in  believing  that  all  men 
are  born  equal.  It  seems  that  nature's 
laws  require  a  course  of  training  to  exact 
the  best  out  of  a  human  animal,  just  as  in 
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the  case  of  a  horse  with  racing  proclivi- 
ties. 

They  have  learned  sonic  things  at 
liampton  Institute,  Hampton,  Va.,  about 
llic  inequalities  of  the  progeny  of  the  noble 
red  man  when  he  was  expected  to  do 
ordinary  mechanical  work  as  well  as  the 
white  youths  who  liad  a  long  inheritance 
of  knowing  how  to  do  it.  Perhaps  it 
would  be  unfair  to  compare  Russian  and 
Japanese  peasants  with  the  sons  of  our 
aboriginal  races,  but  the  menial  progress 
made  by  the  sires  of  the  two  latter  races 
does  not  convince  us  that  their  condition 
of  mental  development  is  much  superior 
to  that  of  our  red  Indian  wards,  who  will 
remain  a  large  part  of  the  "white  man's 
burden"  for  many  a  year  and  generation. 
The  children  of  our  undeveloped  com- 
l>ctitors  are  like  in  action  and  spirit  to 
many  of  the  overgrown  children  whose 
welfare  and  sustenance  our  Government 
has  to  wrestle  with  annually  and  will  have 
10  care  for  until  assimilation  with  a  better 
trained  race  or  annihilation  produces  its 
inevitable  effect. 

The  Russian  peasant  has  had  genera- 
tions of  training  as  an  agricultural  laborer, 
and  while  doing  that  kind  of  work  will 
follow  the  long  training  of  centuries  and 
scratch  the  earth  to  bring  forth  some 
fruits.  When  he  goes  out  to  the  world  to 
do  the  work  of  a  mechanic  his  connection 
remains  with  his  native  commune,  and  as 
he  can  neither  read  nor  write,  no  ambition 
has  ever  been  stirred  within  him  to  be 
anything  more  than  a  Mojik.  These 
peasants  naturally  are  deficient  in  self- 
reliance,  and  they  continue  doing  their 
work  as  children,  depending  upon  the 
brass-buttoned  official  for  the  threading  of 
the  needle.  They  will  go  through  the 
mechanical  operation  of  sewing  so  long 
as  the  thread  and  needle  are  in  working 
order. 

One  of  the  latest  manifestations  of 
terror  about  cheap  labor  vanquishing  that 
which  gives  decent  daily  bread  for  or- 
dinary human  effort  is  that  Russia  will 
become  a  great  marine-carrying  nation, 
and  one  to  produce  the  stuff  to  be  carried. 
In  regard  to  this  we  would  say  that  the 
peasant  of  Russia  is  in  almost  the  same 
mental  condition,  so  far  as  sense  of  re- 
sponsibility is  concerned,  as  the  peasant  of 
Belgium  was  three  hundred  years  ago. 
Those  in  charge  of  Russian  machine  shops 
say  that  the  ordinary  workman  is  so 
deficient  in  good  sense  that  he  will  break 
a  tool  one  day  through  careless  manipula- 
tion, receive  the  scolding  of  the  boss 
apathetically,  and  repeat  the  damage  a  day 
or  two  afterwards. 

That  condition  of  childishness  will  not 
be  changed  for  a  good  many  generations 
under  the  best  aids  to  development,  such 
as  general  education.  So  long  as  the 
masses  receive  no  education  no  nation  that 
lias  the  power  of  popular  education  behind 
it  need  fear  the  competition  of  ignorance. 
We  hear  a  great  deal  about  imperial 
ukases  ordering  the  building  of  railroads. 


the  establishing  of  foundries  and  steel 
plants,  and  of  various  manufacturing 
establishments,  but  these  signs  of  advance- 
ment need  alarm  no  one  aljout  the  coming 
industrial  independence  of  Russia.  If  the 
Tzar  was  to  publish  a  ukase  establishing  a 
system  of  common  school  education,  it 
would  be  a  much  more  serious  menace  to 
our  future  markets  in  that  country  than 
that  of  aiding  to  put  up  industrial  estab- 
lishments and  in  the  building  of  railroads. 


A  Master  Mechanics'    Laboratory. 

A  comiiiittcc-  of  the  Master  Mechanics' 
Association  is  going  to  report  at  the 
coming  convention  on  "A  Research  Lab- 
oratory Under  the  Control  of  the  As- 
sociation." That  question  has  been  dis- 
cussed by  the  association  almost  since  it 
was  organized,  but  no  satisfactory  plan 
could  be  agreed  upon,  and  we  doubt  if 
there  will  be  any  better  success  this  year. 
The  railroad  companies  in  the  best  con- 
dition to  give  a  scheme  of  this  kind  sup- 
port have  laboratories  oi  their  own  and 
cannot  be  expected  to  give  aid  in  provid- 
ing and  sustaining  a  laboratory  for  their 
competitors.  At  one  time  the  association 
had  on  their  hands  what  appeared  like  a 
white  elephant,  known  as  the  Boston 
Fund.  Several  attempts  were  made  to  use 
that  fund  in  the  establishing  of  a  research 
laboratory,  but  the  mass  of  the  members 
displayed  such  decided  opposition  to  the 
scheme  that  its  advocates  perceived  that 
there  was  no  chance  of  carrying  it 
through.  The  converting  of  the  Boston 
Fund  into  Master  Mechanics'  Scholar- 
ships in  Stevens  Institute  of  Technology 
disposed  of  that  means  of  creating  a 
laboratory,  but  its  friends  seem  to  be  very 
persistent. 

The  necessity  for  a  master  mechanics' 
research  laboratory  was  much  greater 
twenty  years  ago  than  it  is  to-day.  At 
that  time  there  were  no  public  labora- 
tories where  a  railroad  company  could 
send  material  to  be  tested,  but  there  are 
several  of  those  institutions  in  operation 
now,  and  they  are  prepared,  not  only  to 
test  material,  but  to  send  experts  out  to 
inspect  the  manufacture  of  appliances 
from  a  rail  to  a  locomotive,  or  to  carry 
out  scientific  tests  of  rolling  stock  or  of 
any  device  used  by  a  railroad  company. 
That  being  the  case  we  cannot  see  why 
the  Railway  Master  Mechanics'  Associa- 
tion should  burden  themselves  with  the 
expense  and  responsibilities  connected 
with  the  managing  of  a  research  lab- 
oratory. From  our  experience  of  associa- 
tions we  know  that  the  average  member 
will  devote  no  time  to  the  details  of  man- 
agement. It  is  with  the  greatest  diffi- 
culty that  members  can  be  induced  to 
expend  any  labor  on  investigating  a  sub- 
ject that  has  to  be  reported  upon.  There- 
fore the  labor  of  carrying  on  a  research 
laboratory  would  fall  principally  upon  the 
secretary,  or  at  least  he  would  be  respon- 
sible for  its  successful  operation. 

There    is    no    more     reason     why    the 


Master  Mechanics'  Association  should 
establish  a  testing  laboratory,  than  there 
is  for  them  establishing  a  purchasing 
bureau  to  relieve  the  railroad  companies 
from  the  danger  of  paying  too  much  for 
their  supplies.  Most  railroad  companies 
purchase  supplies  from  reputable  houses, 
and  arc  contented  to  accept  the  goods  on 
the  honor  of  the  sellers.  Other  companies 
follow  the  practice  of  testing  everything 
they  purchase.  If  railroad  companies  arc 
too  poor  to  establish  laboratories  and  arc 
not  satisfied  to  trust  the  honor  of  the 
people  they  buy  from,  they  have  the  easy 
alternative  of  sending  specimens  of  their 
purchases  to  Purdue  University,  to  Robert 
Hunt  &  Co.,  Chicago,  to  Cornell  Univer- 
sity, or  a  host  of  other  places  where  they 
can  get  tests  made  that  will  be  done  as 
well  as  if  they  kept  their  own  testing 
plant. 


Making  Bad  Feed  Water  Harmless. 

We  notice  that  the  Master  Mechanics' 
Association  is  going  to  be  invited  to  talk 
on  the  venerable  subject  of  incrustation 
of  boilers,  through  the  medium  of  a  report 
on  "Boiler  Purgers."  The  subject  has 
been  introduced  at  conventions  so  often : 
so  many  remedies  have  been  recommended 
and  discussed  that  the  education  of  rail- 
road men  about  the  iniquities  of  boiler 
scale  and  the  true  methods  of  reform 
ought  to  have  been  perfected  long  ago.  It 
is  a  strange  thing,  however,  that  railroad 
officials  will  attend  conventions,  listen  at- 
tentively to  what  others  have  done  by  me- 
chanical or  chemical  means  to  make  hard 
water  harmless  and  then  go  home  to  the 
atmosphere  of  cracked  side  sheets,  leaky 
tubes  and  to  all  the  lamentations  that  re- 
sult from  lime-infected  water  and  act  as 
if  the  infliction  cannot  be  cured  and  must 
be  endured. 

Methods  for  relieving  hard  water  of  its 
destructive  effects  upon  firebox  sheets 
have  not  been  generally  successful,  not 
because  their  use  is  not  effective,  but  be- 
cause they  have  not  been  given  a  fair 
chance.  The  difference  in  durabilitj'  be- 
tween a  clear  boiler  and  one  loaded  with 
scale  and  mud  cannot  be  demonstrated  so 
positively  as  the  difference  between  a  keg 
of  nails  and  a  keg  of  butter,  but  the  in- 
telligent investigator  knows  that  the  dif- 
ference is  positive  enough  to  recommend 
the  clean  boiler.  The  ordinary  man  does 
not  have  the  contrast  all  the  time  under 
his  eyes,  so  he  neglects  the  purge  that 
would  convert  the  scale-forming  matter 
into  mud,  and  the  mechanical  cleaner  that 
would  put  it  outside  the  boiler.  The  feed 
water  used  by  some  railroad  companies  is 
beyond  reform,  but  the  majority  of  roads 
would  have  no  scaled  sheets  or  mud- 
burned  fireboxes  if  they  would  make  regu- 
lar and  persistent  use  of  the  means  of 
prevention  at  their  command. 

We  suppose  that  the  committee  on 
Water  Purification  and  the  Use  of  Boiler 
Purge  will  devote  lots  of  time  and  atten- 
tion to  the  whole  subject  of  prevention  of 
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trouble  from  impure  feed  water.  There  is. 
however,  really  nothing  to  investigate. 
The  subject  is  threadbare.  Scale  is  formed 
by  the  depositing,  in  a  crystalline  form,  of 
lime  compounds  which  are  present  in  all 
waters.  This  deposition  results  from  the 
destruction  of  the  solubility  of  the  com- 
pounds by  the  heat  in  the  boiler.  Certain 
chemicals  may  be  introduced  into  the 
water  which  will  act  upon  the  lime  to 
form  other  and  non-crystalline  precipi- 
tates. It  is  these  chemicals  which  con- 
stitute the  so-called  "purges"  or  boiler 
compounds.  The  lime  is  precipitated  by 
their  action  in  a  granular  or  mud-like 
form,  which  will  be  washed  out  unless 
baked  upon  the  sheets  by  carelessness  in 
blowing  of?  the  water  while  the  sheets  are 
hot.  There  is  no  question  that  the  purge 
is  efficient  if  intelligently  applied.  The 
same  may  be  said  of  several  mechanical 
devices  used  at  various  times  for  remov- 
ing the  lime  salts  from  the  boilers. 

The  benefits  accruing  from  scale  de- 
stroying and  removing  of  scale-forming 
substances  from  boilers  are:  Saving  of 
coal  from  the  better  evaporation  of  boilers 
free  from  scale ;  saving  in  boiler  repairs ; 
prevention  of  leaky  tubes  and  the  delays 
and  expense  resulting  therefrom ;  and  the 
obtaining  of  increased  capacity  of  the  loco- 
motive, due  to  better  condition  of  boiler ; 
and  the  increased  steam  making  capacity. 
due  to  clean  sheets;  also  smaller  loss  of 
service  for  the  purpose  of  carrying  on  re- 
pairs. 

While  we  do  not  anticipate  any  new 
light  from  the  labors  of  the  Committee  on 
Water  Purification  and  the  Use  of  a 
Boiler  Purge,  we  feel  thankful  to  the 
Committee  on  Subjects  which  recom- 
mended that  one  for  investigation.  The 
committee  might  save  themselves  useless 
labor  by  turning  back  over  the  annual 
reports  and  copying  one  of  the  numerous 
reports  on  feed-water  impurities,  and  no 
one  would  probably  detect  that  it  was  not 
original.  It  is  not  new  facts  that  will  do 
any  good ;  it  is  keeping  up  the  agitation. 
Most  of  the  men  who  listen  to  the  reading 
of  the  report  and  take  part  in  its  discus- 
sion will  have  forgotten  all  about  it  by  the 
time  they  return  to  the  turmoil  of  their 
boiler  shops ;  but  a  few  will  remain  con- 
verted and  will  go  home  with  a  determina- 
tion to  end  the  iniquities  that  come  from 
the  use  of  hard  water.  A  discussion  or 
report  on  how  to  deal  with  water  im- 
rurities  has  a  similar  effect  to  a  religious 
or  temperance  revival.  Many  have  their 
hearts  stirred  and  turn  towards  righteous- 
ness while  the  excitement  lasts.  Most  of 
them  fall  back  into  their  evil  courses 
when  the  emotion-stirring  influence  is  no 
longer  at  work,  but  some  of  them  remain 
as  true  converts. 


Tonnage   and    True    Rating    of    Loco- 
motives. 

It  seems  inevitable  that  tonnage  rating 
will  entirely  take  the  place  of  car  rating 
for  locomotives,  but  the  change  of  system 
is  causing  considerable  friction  in  some 
quarters.  The  tendency  is  to  overload  the 
engines.  Then  there  is  emulation  among 
some  yard  masters  to  put  as  many  cars  as 
possible  into  every  train,  and  the  figuring 
up  of  the  tonnage  is  frequently  wrong,  but 
always  in  favor  of  a  big  train.  These 
practices  of  course  cause  dissatisfaction, 
and  we  judge  from  the  letters  received 
that  over  rating  of  the  hauling  capacity  of 
locomotives  is  causing  more  heart-burning 
than  the  pooling  system. 

In  rating  the  work  done  by  locomotives, 
we  think  there  is  a  good  deal  of  merit  in 
the  proposal  made  by  Mr.  George  H. 
Hodgins,  in  our  last  issue,  to  introduce  a 
ton-mile  per  hour  system.  Some  divisions 
are  notorious  for  long  detentions  of  trains 
on  side  tracks  or  at  meeting  points,  and 
the  engine  gets  no  credit  for  the  amount 
of  coal  burned  while  waiting  for  an  oppor- 
tunity to  do  useful  work.  A  plan  of  that 
kind  would  prevent  injustice  being  done 
on  the  performance  sheet  to  engineers 
whose  bad  coal  record  was  no  fault  of 
theirs. 


Our  stock  of  the  handsome  book,  "The 
World's  Rail  Way,"  is  not  yet  exhausted. 
It  looks  very  well  in  the  new  binding. 
Send  us  a  $5  check  and  we  will  send  you 
the  book. 


Corrugated    Fireboxes— Flanging   Steel 
al  the  Brittle  Temperature. 

A  paper  on  locomotive  boilers  was  read 
by  Professor  Wade  Hibbard  before  last 
meeting  of  the  New  York  Railroad  Club 
which  excited  considerable  discussion. 
The  author  had  been  studying  the  parts 
of  locomotives  which  called  for  most  at- 
tention to  keep  up  and  repair.  He  had 
happened  upon  a  hard  water  district,  and 
found  that  firebox  side  sheets  were  the 
most  troublesome.  As  a  remedy  he  pro- 
posed doing  what  many  railroad  master 
mechanics  did  twenty  years  ago ;  that  is, 
he  recommended  corrugating  the  side 
sheets. 

We  believe  that  Mr.  Charles  Graham, 
master  mechanic  of  the  Delaware,  Lacka- 
wanna &  Western  Railroad,  was  the  first 
man  to  adopt  corrugated  side  sheets.  In 
1869  he  had  two  locomotives  built  by  the 
Rogers  Locomotive  Works  which  had  side 
sheets  made  in  that  way,  and  the  engines 
did  so  well  that  Mr.  Graham  proceeded 
to  put  corrugated  side  sheets  into  all  new 
engines  or  those  requiring  new  side  sheets. 
At  the  Master  Mechanics'  convention, 
held  in  New  York  in  1875,  Mr.  Graham 
related  the  result  of  his  experience  with 
corrugated  side  sheets  and  it  made  a  pro- 
found impression.  The  introduction  of 
steel  for  fireboxes  had  not  been  entirely 
successful,  and  many  master  mechanics 
objected  to  that  material  on  the  grounds 
that  it  was  badly  given  to  cracking  from 
the  staybolt  holes  in  the  side  sheets.  This 
was  such  a  troublesome  defect  that  every 
master  mechanic  was  ready  to  grasp  at 
any  remedy,  just  as  the  wisest  victim  of 
rheumatism  will  try  all  sorts  of  remedies 


recommended  by  quacks.  The  practice  of 
corrugating  the  side  sheets  was  founded 
on  good  engineering  philosophy.  The  Fo.x 
corrugated  furnace  is  the  best  illustration 
of  how  greatly  the  strength  of  a  plate  is 
increased  by  corrugations,  and  it  was 
natural  to  suppose  that  the  practice  would 
overcome  tne  weakness  that  led  steel  side 
sheets  to  crack. 

Within  a  year  or  two  after  tli ;  state- 
ment made  by  Mr.  Graham,  nearly  all  the 
railroads  traversing  calcareous  districts 
adopted  the  practice  of  corrugating  the 
side  sheets  of  steel  fireboxes.  The  result 
was  almost  universal  disappointment.  The 
experience  of  most  of  the  railroads  was 
that  the  movement  of  the  side  sheets  con- 
centrated on  the  top  of  each  corrugation, 
and  that  cracking  of  the  sheets  was  much 
more  common  than  it  was  with  the 
.straight  sheets.  The  theory  of  the  cor- 
rugations making  the  sheets  stiffer  seemed 
to  be  all  right,  but  it  was  not  foreseen  that 
the  inevitable  movement  would  set  up 
local  strains  instead  of  spreading  over  the 
whole  sheet.  We  are  not  aware  that  any 
railroad  company  now  follows  the  prac- 
tice of  corrugating  the  side  sheets  of  fire- 
boxes. 

Another  point  brought  out  in  Professor 
Hibbard's  paper  was  very  much  of  a  sur- 
prise to  us.  In  his  investigations  of 
boiler  construction  he  found  that  it  was  a 
very  common  practice  in  railroad  repair 
shops  to  flange  sheets  or  finish  the  flanging 
after  the  sheet  had  fallen  to  what  is 
known  as  the  critical  temperature  of  the 
metal.  That  temperature  is  about  600  de- 
grees Fahr.,  and  it  is  well  known  that  the 
material  is  much  more  brittle  at  that  tem- 
perature than  it  is  when  cold.  In  some 
shops  where  great  care  is  bestowed  on  the 
flanging  of  boiler  sheets  a  hardwood  ham- 
mer handle  is  kept  at  hand  for  testing,  and 
if  the  sheet  cools  down  so  that  it  will  not 
start  a  flame  when  the  end  of  the  handle 
is  pressed  upon  it,  reheating  is  at  once 
done. 

There  was  a  very  exhaustive  discussion 
at  a  Railway  Master  Mechanics'  conven- 
tion several  years  ago  about  the  danger 
of  flanging  or  working  on  steel  when  it 
was  at  the  brittle  temperature,  and  so 
much  was  said  and  written  on  the  subject 
that  we  supposed  that  all  railroad  boiler 
makers  had  stopped  the  practice.  From 
inquiries  made  since  Professor  Hibbard's 
paper  was  read  we  find  that  foremen  boiler 
makers  of  prominent  shops  are  not  even 
aware  that  there  is  any  particular  danger 
in  working  steel  at  its  brittle  temperature, 
or  even  that  there  exists  a  brittle  tem- 
perature. It  seems  to  us  that  this  is  a 
kind  of  criminal  ignorance.  We  do  not 
expect  that  working  boilermakers  should 
understand  the  science  of  their  business, 
but  the  foreman  certainly  ought  to  know 
that  hammering  a  sheet  when  it  is  at 
a  brittle  temperature  is  likely  to  produce 
bad  effects  and  ought  not  to  be  permitted. 
If  master  mechanics  and  general  foremen 
would    watch   the  rough   practices  of  the 
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boiler  shop  a  little  closer  tlian  tlicy  do 
there  would  be  fewer  failures  of  boilers 
from  cracked  sheets.  But  the  fact  is  that 
the  demand  for  hurried  output  of  work  is 
responsible  for  a  great  deal  of  the  inferior 
boiler  making  practices  which  cause  so 
much  trouble  and  annoyance  to  the  men 
handling  and  caring  for  locomotives.  In 
too  many  shops  the  only  test  of  a  man's 
ability  as  a  workman  is  the  amount  of 
work  he  can  pass  through  his  hands.  The 
quality  of  the  work  receives  too  liltlc  con- 
sideration. 

It  is  about  time  anyhow  that  the 
flanging  of  boiler  sheets  by  hand  should 
cease.  When  the  flanging  is  done  in  a 
hydraulic  press  the  operations  are  -so 
quickly  performed  that  the  sheet  is  in  no 
danger  of  falling  below  the  proper  tem- 
perature. If  a  railroad  company  cannot 
afford  to  purchase  a  hydraulic  press,  those 
in  charge  ought  to  have  their  flanging 
done  in  a  shop  equipped  with  modern 
boiler  making  appHances. 


ought  lo  be  permitted.  We  certainly  hope 
that  the  Master  Mechanics'  committee  will 
report  in  favor  of  steel-tired  wheels. 


Cast  Iron  vs.  Steel  Tired  Wheels. 

We  consider  that  one  of  the  most  im- 
portant subjects  to  be  discussed  at  the 
Railway  Master  Mechanics'  convention 
this  month  is  a  report  on  "Cast  Iron  vs. 
Steel-Tired  Wheels  for  Passenger  Equip- 
ment." The  most  reliable  information 
collected  about  the  relative  cost  for  ser- 
vice of  cast  iron  wheels  as  compared  witli 
steel-tired  wheels  points  to  the  latter  be- 
ing decidedly  the  most  economical  in  the 
end,  although  they  cost  more  in  the  start 
than  cast  iron  wheels.  For  passenger 
train  service,  with  the  high  speeds  be- 
coming common  and  the  severe  service 
due  to  the  high  brake  power  employed, 
the  question  of  higher  first  cost  ought  to 
receive  no  consideration  in  such  important 
members  of  the  car  as  wheels.  We  never 
believed  that  cast  iron  wheels  were  suf- 
ficiently reliable  to  be  used  under  pas- 
senger cars  even  in  the  days  of  slow 
speeds  and  light  loads,  and  we  certainly 
think  that  with  the  existing  conditions  of 
train  service,  using  cast  iron  wheels  is  ex- 
ceedingly short-sighted  policy,  to  say  the 
least  of  it.  Some  makers  of  car  wheels 
are  so  careful  in  the  manufacturing  pro- 
cesses that  their  wheels  very  rarely  fail 
in  service,  but  that  is  not  the  rule,  and 
inferior  cast  iron  wheels  are  too  common 
to  have  the  lives  of  a  trainload  of  pas- 
sengers dependent  upon  their  holding  to- 
gether. Even  the  best  of  cast  iron  wheels 
are  liable  to  go  to  pieces  under  certain 
ti-ying  circumstances.  A  common  ex- 
perience in  our  snowy  regions  is  for  a 
passenger  train  to  be  braked  down  a  long 
steep  grade,  where  the  wheels  become  so 
hot  that  sudden  chilling  will  induce  frac- 
ture. Running  into  a  snow  bank  produces 
the  chilling  and  an  accident  is  likely  to 
result.  For  passenger  service  no  part  of 
the  equipment  which  provides  safety 
should  be  used  except  the  best.  Steel-tired 
wheels  are  generally  admitted  to  be  the 
safest,  and  therefore  nothing  less  reliable 


BOOK  NOTICES. 

"The  Steam  Engine  Indicator."  Direc- 
tions for  the  selection,  care  and  use  of 
the  instrument  and  tlie  analysis  and 
computation  of  the  diagram.  Compiled 
from  the  regular  issues  of  Power.  The 
Power  Publishing  Company.  Price, 
$1.50. 

There  have  been  so  many  good  books 
published  on  the  steam  engine  indicator 
that  we  supposed  there  was  very  little 
opportunity  for  a  new  one  supplying  new 
and  valuable  matter  on  that  subject,  but 
the  book  before  us  seems  to  have  accom- 
plished that.  The  work  is  quite  elaborate, 
going  into  very  minute  details  about  the 
mechanism  and  attachments  of  the  in- 
dicator. Besides  giving  a  great  deal  of 
useful  information  concerning  the  ap- 
plication and  use  of  the  indicator,  it  has  a 
great  deal  of  valuable  information  on 
steam  engineering  which  cannot  fail  to 
prove  interesting  to  students  or  readers. 
A  novelty  in  this  book  is  a  transparent 
chart,  giving  hyperbolic  curves  for  steam 
engine  indicator  diagrams.  This  will  be 
a  great  time-saving  diagram  for  men  who 
have  to  calculate  the  various  data  found 
on  diagrams.  A  variety  of  useful  tables 
are  also  given,  and  numerous  methods  are 
provided  for  shortening  up  the  work  of 
calculating  the  diagram.  The  book  is 
written  in  a  plain,  intelligible  manner, 
there  being  little  in  it  that  a  man  who  has 
received  a  common  school  education 
would  not  understand. 

"Steam  Boiler  Practice  in  its  Relation  to 
Fuels  and  Their  Combustion  and  the 
Economic  Results  with  Various  Methods 
and  Devices."  By  Walter  B.  Snow. 
S.  B.  John  Wiley  &  Sons,  New  York. 
Price,  $3. 

This  is  a  highly  practical  book  and  con- 
tains a  great  amount  of  information  that 
will  prove  exceedingly  useful  to  those  in 
charge  of  steam  plants  and  to  engineers 
seeking  to  find  means  for  increasing  the 
efficiency  of  steam  boilers.  The  book  deals 
principally  with  the  results  obtained  with 
boilers  under  varying  circumstances,  and 
of  the  efficiency  of  dififerent  appliances. 
The  principles  of  combustion  are  dis- 
cussed at  considerable  length  and  in  a 
manner  simple  enough  for  any  ordinary 
engineer  to  understand.  Fuels  of  dififerent 
kinds  are  treated  exhaustively,  and  the 
tables  giving  the  analysis  of  coal  from 
nearly  all  parts  of  the  world  constitute  a 
highly  valuable  feature  of  the  book.  The 
heat  value  of  nearly  all  other  kinds  of 
fuel  is  also  tabulated.  There  are  chapters 
on  draft,  on  chimney  draft  and  on  me- 
chanical draft,  all  of  which  make  interest- 
ing reading  and  will  be  found  useful  for 
reference. 

So  many  books  have  been  published 
about   steam  boilers  that  we  thought  the 


subject  threadbare,  but  Mr.  Snow  has  in 
this  work  proved  that  there  was  room  for 
another.  We  are  inclined  to  think  that  it 
will  take  a  place  very  near  the  top. 

"Liquid    Air    and    the    Liquefaction    of 

Gases."     By  T.  O'Conor  Sloane,  Ph.  D. 

Published  by  Norman  W.  Henley  &  Co.. 

New  York.     Price,  $2.50. 

This  is  a  book  of  357  reading  pages, 
well  bound  in  buckram,  which  gives  in  a 
clear  manner  the  method  by  which  air  and 
other  gases  are  liquefied.  The  work  of 
Nattcrer,  Davy,  Faraday,  Pictct,  Cailletet, 
Dewar,  Hompson,  Linde  and  Tripler  is 
shown,  and  much  information  can  be  ob- 
tained from  it.  It  gives  more  information 
as  to  the  methods  employed  and  the  re- 
sults obtained  than  any  book  we  know  of. 
In  fact,  it  is  probably  the  first  which  col- 
lects these  data  and  presents  them  in  a 
concise  form.  The  various  illustrations 
show  how  the  dififerent  experimenters  con- 
structed their  apparatus,  and  should  be  of 
value  to  anyone  who  wishes  to  dabble  in 
the  production  of  liquid  air  or  gases.  It 
contains  portraits  of  Faraday.  Pictet,  Cail- 
letet, Dewar  and  Tripler,  and  its  seventeen 
chapters  seem  to  be  well  selected  and  are 
very  readable. 


We  listened  to  a  rather  interesting  dis- 
cussion in  our  office  lately  between  a 
master  mechanic  and  a  locomotive  builder. 
The  design  of  a  huge  locomotive  built  for 
mountain  service  alone  was  under  dis- 
cussion and  the  master  mechanic  asked : 
"Why  did  you  not  make  these  engines 
compound?  That  seems  to  me  the  best 
kind  of  service  for  a  compound."  "Well." 
said  the  builder,  "that  was  the  case  where 
the  engine  would  work  two  or  three  hours 
a  day.  The  saving  of  fuel  was  not  of 
nearly  the  same  importance  as  doing 
maximum  pushing  work  and  being  easy 
to  handle.  If  the  engine  had  been  re- 
quired for  continuous  heavy  service  we 
should  have  recommended  compounds,  but 
for  short  intermittent  work  we  recom- 
mend a  .simple  engine  every  time." 


The  June  number  of  the  Pall  Mall 
Magazine  contains  an  article  of  great  per- 
sonal and  historic  interest  by  the  Hon. 
William  Waldorf  Astor  on  the  founder 
of  the  family  in  America,  John  Jacob 
Astor.  The  article  traces  the  stirring  and 
tragic  incidents  which  led  to  the  adventur- 
ous settlement  of  Astoria,  and  many  de- 
tails are  given  of  the  foundation  of  the 
Astor  family  in  America.  The  article  is 
illustrated  from  unpublished  drawings, 
portraits,  etc.,  and  is  of  exceptional  in- 
terest to  American  readers. 


Mr.  .A.  S.  Carey  has  resigned  the  posi- 
tion of  general  foreman  of  machinery  de- 
partment of  the  Spokane  Falls  &  Nor- 
thern, to  become  general  foreman  of  ma- 
chinery department  of  the  Union  Iron 
Works.  Spokane,  Wash.  He  is  a  warm 
friend  of  Locomotut:  En'Gineerixg. 
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Coach  Brake  Beam  Springs. 

BY   C.    B.    CONGER. 

Wily  it  is  necessary  to  have  springs  on 
coach  trucks  to  hold  the  brake  beams  and 
shoes  away  from  the  wheels,  is  not  very 
clear  to  the  average  air-brake  man.  With 
coach  equipment  tlie  cylinder  lever  is  con- 
nected to  a  crosshead  which  is  fastened 
to  the  piston  rod,  so  that  when  the  air  is 
released  from  the  brake  cylinder,  the  re- 
lease spring  which  pushes  the  piston  back 
ready  for  the  next  application,  also  pulls 
the  lever  with  it ;  and  this,  in  turn,  moves 
all  the  other  levers  so  that  the  shoes  come 
away  from  the  wheels  at  once. 

With  freight  equipment  it  is  different, 
as  the  push-rod  is  not  connected  to  the 
piston  in  such  a  manner  as  to  be  drawn 
back  when  brakes  are  released.  This 
leaves  the  shoes  against  the  wheels  till 
the  car  body  moves  on  the  trucks  at  the 
moment  of  starting  the  train,  and  the 
levers  and  rods  slide  along  on  their  bear- 
ings so  the  shoes  move  off  a  little,  but  do 
not  clear  the  wheels  till  the  train  has 
moved  quite  a  distance.  It  is  not  unusu;il 
to  see  engineers  reverse  the  engine  and 
surge  back  on  a  long  air-brake  freight 
train,  "to  jar  the  shoes  loose,"  as  thoy 
term  it. 

With  coaches  it  is  not  unusual  to  see 
these  springs  so  stiff  that  it  takes  con- 
siderable brake  power  to  overcome  their 
resistance  and  bring  the  shoes  against  the 
wheels.  Unless  they  are  all  alike,  the  stiff 
ones  pulling  against  the  weaker  ones  hold 
the  shoes  next  the  weaker  springs  against 
the  wheels,  so  it  is  a  steady  drag  on  the 
engine  from  one  stop  to  the  next  one.  It 
is  a  rare  thing  to  find  these  springs  so  set 
that  they  balance  each  other;  even  in  case 
they  do,  the  thin  shoes  are  away  from 
the  wheels  and  the  new  shoes  hard  against 
them. 

Careful  tests  made  by  the  writer  showed 
that  most  of  these  springs  required  a  pis- 
ton pressure  of  from  6  to  8  pounds  to  bring 
all  the  shoes  against  the  wheels.  One 
Wagner  car  required  8  pounds  for  two 
beams  and  12  pounds  for  all  the  others ; 
so  that  8  of  the  50  pounds  was  used  by 
the  springs  and  did  no  braking.  It  is  an 
easy  matter  to  make  these  tests.  A  good 
idea  can  be  gained  by  setting  the  coach 
brake  by  hand  and  see  about  how  much 
man-power  it  takes  to  get  the  last  pair  of 
shoes  into  working  position. 

On  the  Chicago  &  West  Michigan  and 
Detroit,  Grand  Rapids  &  Western  roads, 
Mr.  Haskell,  superintendent  of  motive 
power,  had  all  these  springs  taken  off  cer- 
tain trains  about  two  years  ago,  with  such 
good  results  that  all  the  brake-beam 
springs  have  since  been  removed. 


CONDUCTED  BY  F.  M.  NELLIS. 

The  shoes  come  away  from  the  wheels 
when  the  piston  starts  back  in  the  cylin- 
der, and  do  not  drag  between  stations. 
This,  in  a  measure,  makes  an  easier  pull- 
ing train  than  if  one  or  two  sets  of  shoes 
on  each  car  are  held  against  th'^  wheeU. 
It  also  increases  the  brake-power  without 
carrying  any  higher  pressure  or  iicreasod 
leverage,  as  well  as  allowing  correct  cal- 
culations of  braking  power  to  be  follov.^od 
out. 


New  Air  Cylinder  for  9'.  Inch   Pump. 

The  type  of  air  cylinder  as  shown  m 
the  accompanying  cut  permits  a  more 
ready    dissipation   of   heat,   owing   to   the 


Sixth   ,\nnual  Report  of  the  Air=Brake 
Association. 

Probably  one  of  the  most  instructive 
and  interesting  books  on  air  brakes  yet 
gotten  out  by  the  Air-Brake  Association 
is  its  report  of  the  Detroit  convention, 
which  will  be  on  sale  about  June  15th. 
The  most  valuable  features  of  the  book 
are  the  reports  and  discussions  of  the 
papers  on  "Steam  Heating,"  "Handling 
Long  Freight  Trains."  "Increasing  the 
Efficiency  of  Air  Pumps,"  "History  and 
Record  of  the  High-Speed  Brake  Up  to 
Date,"  and  "The  Pressure  Recorder  as 
Applied  to  AW  Brakes."  In  addition,  the 
master  car  builders'  code  of  triple  valve 
tests  and  the  air-brake  men's  progressive 
form  of  questions  and  answers  have  been 
placed  in  the  addenda  at  the  back  of  the 
book.  This  is  a  book  that  goes  out  highly 
recommended,  and  should  be  in  every  air- 
brake man's  library. 


NEW   AIR   CYLINDER   FOR  g'/.-INCll    ruMT. 

greater  exposed  area  of  the  outside  of  the 
cylinder  to  the  atmosphere,  due  to  the 
corrugation.  The  air  pumped  will  be 
cooler,  and  the  efficiency  of  the  pump 
correspondingly  increased.  .\  number  of 
these  new  cylinders  are  already  in  use, 
and  giving  satisfactory  results. 


Inside  Hung  Coach  Brakes. 

Mr.  John  McKenzie,  superintendent  of 
motive  power  of  the  New  York,  Chicago 
&  St.  Louis  Railroad,  in  rebuilding  coach 
equipment  changes  the  brake  rigging  on 
the  truck  so  the  beams  are  hung  inside 
tlie  wheels.  The  •brake  beam  hangers  can 
be  considerably  longer  than  with  an  out- 
side hung  brake,  which  is  an  advantage, 
as  they  do  not  change  their  angle  as 
nnich  with  thick  or  thin  brake  shoes,  or 
wlien  steel  tires  are  turned  down  so  the 
brake  power  remains  about  the  same. 

A  more  decided  advantage  is  the  ab- 
sence of  the  strong  surge,  caused  by  the 
tilting  of  the  truck  when  beams  are  hung 
from  its  outside  corners,  this  surge  taking 
the  most  effect  just  at  the  instant  of 
stopping,  and  requiring  skill  on  the  part 
of  the  engineer  to  avoid. 

These  same  trucks  have  an  improved 
design  of  truck  hanger,  intended  to 
counteract  the  sideways  motion  of  the 
bolsters  and  yet  give  a  free  action  on 
curves.  The  writer  took  a  long  trip  in 
one  of  these  cars  lately  and  can  say  that 
It  rode  better  than  one  of  the  old  style  in 
the  same  train. 


The  report  of  the  proceedings  of  the 
Air-Brake  Association's  sixth  annual  con- 
vention, held  in  Detroit,  Mich.,  April  nth. 
I2th  and  13th,  is  now  in  the  press,  and  will 
be  on  sale  about  June  isth.  The  price  will 
be  the  same  as  in  former  years,  viz.. 
paper  bound,  50  cents,  and  leather  bound, 
7.S  cents.  Be  sure  and  get  a  copy,  as  this 
is  one  of  the  best  books  the  Association 
has  yet  put  out.  Send  orders  to  F.  M. 
Nellis,  secretary,  95  Liberty  street,  New 
York. 
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CORRESPONDENCE. 


Houston    &     Texas    Central     Railroad 
Company's  Air-f$rake  Instruc- 
tion Car. 

liditor: 

The  car,  the  photograplis  of  which  I 
send  you  herewith,  was  taken  from  one 
of  the  ordinary  passenger  cars  and  remod- 
eled for  this  purpose.  It  was  rebuilt  and 
equipped  under  the  direction  of  Mr.  S.  R. 
Tugglc,  superintendent  of  motive  power 
and  machinery. 

At  one  end  is  the  office,    10   feet   long. 


iIrto  are  thirty-eight  of  them,  they  make 
llie  car  very  bright  at  niglittime.  There  is  a 
working  model  and  full  working  equip- 
ment for  the  steam  heat.  The  car  can  be 
heated  cither  from  the  boiler  or  train. 

The  car  is  lighted  with  Pintsch  gas,  and 
also  oil  lamps  and  incandcsccnts.  It  is 
supplied  with  camp  stools.  We  have  also 
blueprints  and  drawing — in  fact,  nearly 
everything  I  could  find  that  might  be  a 
benefit  in  this  line  of  information. 

We  have  the  ten  freight  brakes  arranged 
so  as  to  give  them  any  travel  from  3 
inches  to  11  inches,  and  this  can  be  done 


Ice  and  Water  in  Freight  Brake  Cylin- 
ders. 

Editor: 

Some  roads  have  experienced  trouble 
with  brake  cylinders  on  hopper  bottom 
coal  cars  where  the  cylinders  are  located 
at  the  outer  edge  of  a  car  on  the  side  sill. 
It  seems  that  in  ascending  a  grade  in  rainy 
weather,  the  rain  strikes  the  piston  sleeve, 
follows  down  the  sleeve  and  lodges  in  the 
brake  cylinder.  In  cold  weather,  the  water 
so  entrapped  freezes,  rendering  the  brake 
inoperative. 

To  avoid  this  trouble  a  %-inch  hole  is 
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with  a  berth  and  desk  and  other  suitable 
arrangements.  At  the  other  end  is  the 
boiler,  with  the  coal  tank  on  one  side  and 
the  water  tank  on  the  other.  These  tanks 
are  made  in  a  triangle  form,  so  as  to  give 
more  room  around  the  boiler.  We  have 
the  full  equipment  for  driver  brake,  tank 
brake,  passenger  brake  and  ten  freight 
brakes,  with  all  necessary  valves  and  gages 
in  working  order  on  one  side  of  the  car. 

Overhead  are  the  full  piping  and  valves 
for  ten  cars  of  signal.  On  the  other  side 
are  all  of  the  sectional,  and  complete  parts 
of  the  air  brake  and  all  the  others. 

The  dynamo  for  the  headlight  is  also 
used  for  the  incandescent   lamps,   and   as 


in  a  few  seconds.  There  are  several  other 
arrangements  which  show  the  defective 
working  of  any  part  very  plainly.  We  have 
arranged  and  put  up  all  of  the  apparatus 
in  the  car  so  as  to  give  as  much  practical 
information  as  could  be  shown. 

To  sum  it  all  up,  the  car  will  show  the 
air  brake,  steam  heat,  electric  headlight, 
Pintsch  gas.  bell-ringer,  air  sanders,  lubri- 
cators and  injectors.  The  car  is  painted 
in  a  very  light  color,  so  as  to  give  more 
light,  and  the  air-brake  equipment  is 
painted  similar  to  that  of  the  colored  air- 
brake chart.  John  Hume.  Jr., 
Instructor,  H.  &  T.  C.  Ry. 

Houston,  Tex. 


drilled  in  the  bottom  of  the  cylinder  at  the 
opposite  end  from  which  the  piston  rests 
in  release  position.  In  descending  a  grade 
the  water  settles  in  the  end  of  the  cylin- 
der in  which  the  hole  is  drilled  and  escapes 
to  the  ground.  The  hole  is  drilled  so 
close  to  the  fillet  that  there  is  no  chance 
whatever  of  the  hole  aflfecting  the  opera- 
tion of  the  brake,  even  if  the  piston 
traveled  out  full  stroke. 

R.  H.  Blackall. 
Oneonta,  N.  Y. 


Don't  fail  to  get  a  copy  of  the  Air- 
Brake  Association's  Sixth  Annual  Pro- 
ceedings. 
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Placing  Blame  for  Slid  Flat  Wheels. 

Editor: 

Mr.  E.  W.  Pratt,  in  December  issue, 
under  head  of  "Slid  Wheels,"  says  that 
observation  has  shown  that  the  poorest 
air-brake  men,  those  who  use  the  most 
air — even  to  a  waste — and  the  most  sand 
are  the  least  often  guilty  of  wheel  sliding. 

In  connection  with  this  the  writer 
would  like  to  ask  if  engineers  who  are 
poor  men  with  air,  who  are  habitual  users 
of  sand  at  all  speeds,  etc.,  and  whose  ser- 
vice application  position  is  nearly  midway 
:between  the  proper  service  application  and 


Again,  is  not  the  man  who  carries  a 
train  line  pressure  lo  or  15  pounds  higher 
than  standard,  viz.,  80  to  85,  and  gives  and 
receives  trains  to  and  from  those  who 
carry  but  70,  with  cars  equipped  with  air 
apparatus  intended  to  be  used  with  70 
pounds  as  a  maximum  pressure  in  train 
line,  accoimtable  at  times  for  a  sliding 
wheel  ? 

On  the  other  hand,  are  engineers  to  be 
wholly  blamed  on  roads  where  brake-gear 
parts  have  not  been  systematized  or  re- 
duced to  a  standard,  where  a  repair  man. 
in  case  of  breakage  or  loss,  is  liable  to  re- 


practice  of  using  the  position  half  way  be- 
tween the  service  and  emergency  stop,  nor 
that  of  carrying  too  high  pressure  The 
careless  interchange  of  unsuitable  levers, 
which  often  is  the  cause  of  flat  wheels, 
would  not  be  permitted  on  roads  where 
air-brake  maintenance  is  iystematized,  and 
certainly  the  engineer  should  not  be  made 
to  bear   the  blame. — Ed.] 


A  Growing  Infant  Which  Has  Our  Best 
Wishes. 

Editor: 

Mr.  Charles  E.  McFall  and  Mr.  Edward 
Nevins,  air  inspectors  for  the  San   Fran- 


INTEKIOR  VIEW  OF  THE   HOUSTON    &    TEXAS  CENTRAL  RAILWAY   AIR-BRAKE  INSTRUCTION   CAR,   LOOKING   FROM   OFFICE. 


direct  application  positions,  could  not  be 
guilty  of  sliding  wheels,  and  the  master 
mechanics  justifiable  in  disciplining  them 
for  so  doing? 

Such  engineers  do  not  use  this  half-way 
position  spoken  of  above,  because  they 
liave  wasted  their  air  by  repeated  applica- 
tions and  releases,  and  expect  it  to  make 
the  stop  at  the  point  desired,  but  rather 
■because  it  is  their  habit  to  run  in  too  close 
to  stations  before  making  the  initial  re- 
duction, and  on  finding  they  are  to  run 
ty,  use  this  position  to  get  a  heavy  reduc- 
tion in  a  short  time,  almost  at  times 
■urging  on  an  emergency  application.  Are 
not  such  men  more  liable  to  damage 
wheels  ? 


place  a  broken  lever,  for  instance,  on  one 
truck  by  one  so  proportioned  as  to  increase 
or  decrease  the  force  applied  to  the  shoes 
of  that  truck  in  comparison  with  that  ap- 
plied to  those  of  the  other  truck;  and 
when  triples,  etc.,  do  not  receive  the  proper 
attention,  are  they  at  fault  for  such  mis- 
haps as  slid  wheels?  K.  A.  YouNG, 
Port  Arthur  Route. 

Port  Arthur,  Tex. 

[Mr.  Pratt  no  doubt  means  that  a  care- 
less engineer,  one  who  makes  repeated 
and  useless  applications,  thereby  reducing 
his  train  pressure,  would  flatten  fewer 
wheels  than  an  engineer  who  is  saving 
of  his  pressure  and  has  it  all  on  at  the  end 
of   the    stop.      He   could   not   defend    the 


Cisco  &  San  Joaquin  Valley  Railway, 
here,  have  organized  the  "Claus  Spreckles 
Air-Brake  Club,"  and  have  a  goodly  num- 
ber of  members  among  the  car,  locomotive 
and  train  departments.  We  hold  weekly 
meetings,  at  which  different  subjects  are 
taken  up  and  discussed.  This  week  was 
on  the  triple,  and  we  had  a  triple  sawed 
in  section  that  aided  materially  in  the  dis- 
cussion. We  look  forward  to  the  day 
when  we  will  have  a  complete  and  modern 
instruction  plant.  C.  E.  Hill. 

Stockton,  Cat. 


Good  air-brake  instruction  cars  and 
plants  are  now  the  rule  rather  than  the 
exception. 


June,  1899. 
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Air-Brake  liiKtruction  Car  of  the  Lake 
Erie  and  Western  (Railroad. 

Superintendent  (if  liiiuipincnt  I'.  Rcilly, 
of  the  Lake  Eric  &  Western  Railroad, 
built  an  air-brake  instruction  car  at  their 
shops  in  January  last  which  he  is  very 
proud  of.  One  of  their  small  coaches  was 
used  for  this  purpose.  It  is  47  feet  long 
over  all,  has  a  boiler  room  in  one  end 
containing  in  one  corner,  ne.\t  the  door, 
the  coal  bunker,  in  the  other  a  water  tank. 
A  large  double  door  opens  out  on  the 
platform,  which  takes  care  of  tlu;  heat  in 


which  is  supported  on  the  back  of  the 
rack  to  which  the  cylinders  are  fastened. 
The  "break-in-two"  arrangement  is  in 
front  of  the  equipment.  The  hose  is  kept 
from  flying  sideways  and  hurting  some- 
one by  clips  fastened  to  the  floor  and 
coming  up  each  side  and  over  each  hose. 
Fig.  2  shows  this  plainly. 

The  lo-incli  coach  brake  cylinder  is 
equipped  with  a  strap  or  loop  from  the 
head,  so  that  the  piston  travel  can  be  re- 
stricted to  various  lengths,  from  2  inches 
to    12.      All   the   freight  cylinders   have  8 
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warm  weather.  There  is  a  solid  partition 
with  a  close  fitting  door  (shown  open  in 
Fig.  i),  which  keeps  both  heat  and  noise 
out  of  the  class  room,  an  advantage  which 
is  appreciated  by  any  instructor  who  has 
tried  to  talk  against  the  noise  made  by 
an  air  pump  in  the  same  room. 

The  class  room  is  34  feet  long,  8  feet  ic 
inches  wide,  and  has  the  main  reservoir 
on  one  side  of  the  end  door,  with  desk, 
cupboard  and  lockers  for  stationery,  etc., 
on  the  other  side.  Then  comes  the  brake 
valve  (an  F-6,  with  its  gage  showing 
towards  the  class)  ;  brake  equipment,  con- 
sisting of  a  driver  brake,  with  two  8-inch 
cylinders,  a  tender  brake,  one  lo-inch 
coach  brake,  and  eight  freight  car  brakes, 
with  the  full  amount  of  piping,  hose  and 
angle  cocks,  complete,  as  used  in  service. 


inches  travel.  The  car  is  well  equipped 
with  sectional  valves ;  a  freight  brake 
complete  is  sectioned;  the  tandem  triple 
is  connected  to  the  live  triple  of  the 
tender  brake,  and  in  a  good  place  so  that 
you  can  operate  the  brake  valve  when  ex- 
plaining the  operation  of  the  plain  triple. 
The  seats  for  the  class,  eight  in  number, 
are  ranged  along  the  side  of  the  car, 
*here  all  the  gages  and  equipinent  are  in 
plain  view.  It  is  very  well  arranged  to 
give  a  class  a  good  chance  to  both  see  and 
hear.  Everybody,  both  officers  and  men, 
realize  the  benefits  of  this  car.  Assistant 
General  Superintendent  H.  F.  Bickell 
takes  a  great  interest  in  its  work.  Mr.  L. 
H.  Albers  is  the  instructor  in  charge  of 
the  car.  He  reports  good  results  from  the 
classes. 


Concerninj;    the   Instruction   of    En- 
gineers. 

Editor: 

While  reading  the  May  issue  of  Loco- 
motive Engineering  my  attention  was 
drawn  to  an  article  by  Jas.  Bleasdale,  en- 
titled "Locating  and  Reporting  Air-Pump 
Troubles,"  in  which  he  criticises  cngine- 
mcn  as  to  their  knowledge  of  the  air  pump 
and  their  ability  to  report  any  defects  that 
may  arise. 

Mr.  Bleasdale  while  writing  probably 
had  in  mind  a  few  men  who  may  not  pos- 
sess the  requisite  amount  of  knowledge  to 
enable  them  to  intelligently  report  some 
troubles  that  may  take  place;  but  he 
should  bear  in  mind  that  these  are  ex- 
ceptions rather  than  the  rule,  and  he 
should  not  generalize  from  them. 

If  Mr.  Bleasdale  will  avail  himself  of 
the  opportunity  to  visit  the  instruction 
car  during  the  time  the  engineers  are  be- 
ing examined,  he  will  find  that  I  expect 
the  engineers  to  have  a  very  good  idea  of 
the  pump.  The  following  are  a  few  of  the 
questions  we  expect  them  to  answer: 

How  do  you  start  a  pump? 

Why  do  you  start  it  slow? 

What  would  be  the  result  if  it  was 
started  fast? 

Why  do  you  close  the  drip  cocks  when 
the  condensation  has  worked  out? 

How  do  you  lubricate  the  steam  end  of 
a  pump,  and  state  the  amount  of  lubrica- 
tion  required? 

What  is  your  opinion  of  a  swab? 

What  kind  of  oil  do  you  use  on  a  swab? 
And  why? 

Will  it  furnish  the  air  end  with  about 
all  the  lubrication  it  requires? 

Should  the  air  end  require  a  little  more 
lubrication,  how  do  you  give  it,  and  state 
the  amount? 

Why  not  give  it  through  the  air  inlets?- 

What  controls  the  speed  of  a  pump? 

How  fast  should  the  pump  be  run? 

Are  there  any  reasons  why  a  pump. 
should  never  be  entirely  shut  off  on  the 
road? 

If  the  pump  is  subject  to  temporary  stop- 
page, where  will  you  look  for  the  trouble? 

What  should  be  done  with  a  pump  in 
this  condition? 

If  the  pump  stops  how  will  you  deter- 
mine if  the  trouble  is  in  the  pump  or  in 
the  pump  governor? 

Describe  the  pump  and  trace  the  steam 
and  air  through  it. 

How  would  you  detect  a  leaky  discharge 
valve,  and  is  there  anything  else  that  will 
produce  the  same  symptons  ? 

What  would  be  the  result  if  the  valve  or 
cage  leaked? 

How  would  you  detect  a  leaky  receiving 
valve  ? 

What  would  be  the  result  if  it  leaked? 

What  action  would  a  stuck  valve  pro- 
duce, and  how  would  you  loosen  it? 

How  would  you  test  the  packing  rings 
in  the  air  cylinder? 

What  would  be  the  result  if  they  leaked? 


270 


LOCOMOTIVE    ENGINEERING 


June,   1899. 


a   pump 


a   pump 


What  can  you  do  for  a  hot  pump  on  the 
road? 

Give  some  of  the  reasons  for 
heating? 

Give  some  of  the  reasons   for 
pounding? 

Should  your  pump  begin  pounding 
badly  where  would  you  first  look  for  the 
trouble? 

Should  your  piston  only  make  half 
stroke,  where  would  you  look  for  the 
cause? 

Should  the  rings  in  the  reversing  piston 
be  broken  (8-inch  pump)  how  would  you 
remedy  it  on  the  road? 

If  the  reversing  valve  rod  or  plate  is 
badly  worn,  what  is  the  result? 

Should  your  pump  stop  completely. 
what  would  you  examine  first? 

What  next  would  you  examine? 

What  precautions  are  necessary  in  re- 
placing the  top  head  of  a  pump  ? 

These  and  similar  other  questions  are 
asked  in  the  examinations,  and  are  an- 
swered satisfactorily  by  the  men,  who 
therefore  cannot  be  nearly  so  lacking  in 
knowledge  as  Mr.  Bleasdale's  article  im- 
plies. John  T.  Gill, 

Air-Brake  Inst..  C.  &  G.  T.  Ry. 

Point  Edivard,  Out. 


QUESTIONS  AND  ANSWERS 

On  Air  Brake  Subjects. 

(37)  C.  E.  McF.,  Stockton,  Cal., 
writes : 

Please  give  the  causes  why  a  D-s  equal- 
izing discharge  valve  will  cause  the  cars 
to  take  the  quick  action  with  a  service  ap- 
plication. A. — The  equalizing  piston  in 
tlie  brake  valve  may  be  dirty  and  sticky, 
thereby  causing  an  abrupt  opening  at  the 
train  pipe  discharge  port  of  the  brake 
valve ;  the  preliminary  exhaust  port  of  the 
brake  valve  may  have  been  drilled  out ; 
the  triple  valve  may  be  dirty  and  in  need 
of  oil,  and  foreign  make  of  triple  valves 
mixed  in  with  standard  make  will  cause 
quick  action. 

(38)  K.  A.  Y.,  Port  Arthur,  Tex., 
writes : 

What  are  we  to  think  of  the  individual 
who  in  running  up  to  a  water  tank  very 
slowly  on  a  ten-wheel  engine,  light, 
equipped  with  outside  equalized  brakes,  be- 
coming stalled  by  an  application  of  brakes, 
through  no  maneuver  of  his,  and  upon 
getting  down  and  looking  her  over,  finds 
no  piston  travel  or  any  indication  of  air 
having  been  at  work,  and  has  to  discon- 
nect brake  rods  to  move  engine,  to  cut  out 
driver  brakes  and  leave  them  so  over 
seventy  miles  of  road,  as  if  some  super- 
natural power  was  the  cause,  when  the 
trouble  lay  in  a  too  closely  adjusted  brake 
and  a  very  bad  track,  causing  shoes  to 
bind  on  tires  and  stopping  engine  dead, 
when  passing  over  an  even  rail?  A. — 
Think  kindly  of  him,  and  get  him  into  the 
air-brake  room  for  instruction  as  soon  as 
possible. 


(39)  G.  C.,  Norfolk,  Va.,  writes: 
I.  From  bottom  rod  hole  to  center  of 
hole  in  fulcrum  of  dead  lever  is  6  inches, 
and  between  same  points  in  live  lever  the 
distance  is  8  inches.  Will  the  former  de- 
liver as  much  pressure  as  thelatter.  2.  Why 
not  have  them  equal?  A. — i.  It  all  de- 
pends, with  bottom  lengths  as  given,  upon 
the  distance  between  the  fulcrum  hole  and 
the  hole  in  the  long  end  of  the  lever.  Both 
levers  will  deliver  the  same  pressure  if 
the  lengths  of  the  long  ends  of  the  dead 
and  live  levers  are  respectively  as  3  is  to  4. 
That  is,  to  have  both  levers  deliver  the 


triple  goes  into  quick-action  very  early  in 
the  application,  say,  some  time  during  the 
first  seven  or  eight  pounds  reduction,  all 
the  other  triples,  both  ahead  and  behind 
this  one,  will  also  go  into  quick-action. 
However,  should  this  one  triple  hold  off 
until  late  in  the  application,  say,  ten  or 
twelve  pounds  reduction,  the  triples  both 
ahead  and  behind  this  one  will  have 
already  set  so  nearly  full  in  service  that 
they  will  not  be  affected  by  this  one.  In 
other  words,  the  brake  cylinders  are 
already  so  full  of  air  from  the  auxiliaries 
that  no  train  pipe  air  can  gain  entrance. 
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same  pressure  with  the  short  ends  as 
given,  the  long  end  of  the  dead  lever  may 
be  18  inches  and  the  long  end  of  the  live 
lever  24  inches,  or  12  and  16  inches  re- 
spectively, or  any  other  figures  so  long  as 
they  are  related  as  3  is  to  4.  A. — 2.  The 
live  lever  is  usually  the  longer  one,  in  or- 
der that  the  top  rod  passing  over  the 
bolster  may  connect  with  the  lever.  The 
dead  lever,  in  order  to  fasten  its  upper 
end  to  the  bolster,  must  be  shorter. 

(40)  C.  E.  McF.,  Stockton,  Cal.,  writes : 
Please  answer  the  following  questions 
to  settle  a  dispute:  We  have  a  train  of 
thirty  cars  equipped  with  Westinghouse 
quick-action  triples,  and  with  a  service  ap- 
plication, tenth  car  from  the  engine  goes 
into  quick-action.  Do  the  nine  cars  ahead 
of  this  car  also  take  the  quick-action,  or 
only  the  twenty  cars  behind  it?  If  the 
head  cars  do  cr  do  not  take  the  quick- 
action  please  give  the  cause.     A. — If  the 


(41)  K.  A.  Y.,  Port  Arthur,  Tex.,  writes: 
Two  9!/2-inch  pumps,  one  quite  old  in 
service,  the  other  but  recently  out  of  shop, 
each  refused  to  do  otherwise  than  make 
short,  jerky  strokes.  An  examination  of 
reversing  valves,  their  stems,  etc.,  as  well 
as  reversing  piston,  failed  to  reveal  any- 
thing wrong.  All  other  plans  failing  to 
make  these  pumps  work  properly,  an  ex- 
change of  upper  steam  heads  was  made, 
when  behold  !  each  started  off  in  fine  or- 
der. Each  pump  was  connected  to  same 
steam  pipe,  through  same  governor,  while 
testing  them.  Nothing  apparently  wrong 
with  upper  steam  gasket.  Why  would  not 
each  pump  work  all  right  with  its  own 
head  as  well  with  an  exchange  of  heads? 
A. — The  short  stroking  of  the  954-inch 
pump  generally  occurs  when  the  pump  is 
being  started  up  and  the  condensation  is 
being  worked  off.  Possibly  in  changing 
the  heads,  the  ports  and  pipes  were  freed 
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of  water.  Inasimicli  as  llic  entire  valve 
motion  is  contained  in  the  upper  head, 
the  mere  exchange  of  heads  should  make 
no  difference,  providing  the  reversing 
ri;'ls  and  plates  and  top-head  gaskets  were 
in  proper  condition. 

(42)  B.  C.  G.,  Truro,  N.  S.,  writes: 
Is  there  any  difference  in  the  amount 
of  air  contained  in  the  main  reservoir 
train  pipe  and  auxiliaries  at  30  degrees 
below  zero,  and,  say,  30  degrees  above? 
In  this  country  we  have  occasional  cold 
"snaps,"    when    the    mercury    goes    down 


tc-ni|Kraliirc.  That  is,  when  the  barometer 
shows  the  air  to  be  denser,  then  less  work 
would  be  required  to  pump  up  to  70 
pounds;  but  the  variation  of  the  barom- 
eter is  so  slight  that  it  would  not  notice- 
ably affect  this  case.  When  the  atmos- 
phere contains  much  moisture,  such  as  at 
rainy  and  foggy  seasons,  the  capacity  of 
the  main  reservoir  will  be  reduced,  unless 
frequent  drainage  is  practiced. 
(43)  G.  C.,  Norfolk,  Va.,  writes: 
On  page  64  the  Westinghouse  instruc- 
tion    book    says:     "It   is     sometimes    im- 


the  unknown  distance  for  any  speed, 
everything  being  in  good  order?  You 
said  in  LfjcoMOTivE  Engi.veerinc  recently 
that  a  train  at  60  miles  per  hour  could  be 
slopped  in  1,100  feet.  By  this  rule  I  can 
only  get  918  feet,  a  slight  difference  of 
182  feet.  Please  set  me  right.  A. — 
"Everything  else  being  equal"  means 
virtually  that  the  same  train  must  be 
used.  If,  on  a  certain  train,  running  20 
miles  an  hour,  a  stop  can  be  made  in  102 
feet,  the  distance  required  in  which  to 
stop   this   train    from   any   speed   may   be 
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pretty  low,  and  I  have  noticed  that  in  that 
kind  of  weather  the  pump  has  to  do  more 
work  to  get  the  same  pressure  in  pounds. 
In  releasing  brakes,  even  after  a  moderate 
application,  the  main  reservoir  pressure 
will  drop  perhaps  to  60  pounds.  During 
the  winter  in  this  country  the  atmosphere 
is  very  heavily  charged  with  water 
vapor,  and  that  may  have  something,  or 
•even  all,  to  do  with  it.  I  speak  of  trains, 
such  as  are  run  here  in  passenger  service, 
of  five,  six  and  seven  cars.  A. — The 
same  amount  of  work  is  required  when  a 
given  amount  of  air  is  pumped  and  used 
at  30  degrees  below  zero  as  when  pumped 
and  used  at  30  degrees  above  zero.  The 
barometric  condition  of  the  atmosphere 
vould  have  more  to  do  with  the  case  than 


portant  to  know  the  distance  in  which  a 
train  should  be  stopped  at  a  greater  or 
lesser  speed,  all  other  things  being  equal, 
the  distance  and  speed  of  any  one  stop  be- 
ing known.  This  may  be  determined  by  ap- 
plying the  following  formula  :  Multiply  the 
known  distance  by  the  square  of  the  speed 
for  which  proportionate  distance  is  de- 
sired, and  divide  the  product  by  the 
square  of  the  speed  at  which  known  stop 
was  made."  Then  follows  an  example  of 
a  stop  being  made  from  a  speed  of  20 
miles  per  hour  in  102  feet ;  and  by  the  use 
of  the  formula  it  is  found  that  at  41  miles 
per  hour  a  stop  can  be  made  in  468  feet. 
Now,  can  I  take  this  rule  and  known 
speed  of  20  miles  per  hour  and  known 
distance  of  102  feet  and  be  right  in  getting 


obtained  by  the  use  of  the  formula.  Now, 
if  you  wish  to  use  the  formula  for  other 
trains  you  must  first  make  one  stop,  get 
the  speed  and  distance,  and  from  this 
stop  as  a  basis,  you  can  calculate  all  other 
stops  for  this  train.  No  two  trains  are 
exactly  alike.  Therefore,  to  figure  pro- 
portionate stops  of  any  train  you  must 
first  know  one  stop  made  by  that  train. 
Then  apply  the  rule. 


In  our  last  issue  we  referred  to  the 
engines  about  to  be  built  by  the  Baldwin 
Locomotive  Works  for  the  Ottawa.  Am- 
prior  &  Parry  Sound  Railway  as  being 
equipped  with  Leach  sanders.  We  learn 
that  this  was  an  error,  as  Houston  sanders 
were  specified. 
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A  Successful  Piston  Valve. 

Master  Mechanic  Hatswell,  on  the  Flint 
&  Pere  Marquette  Railroad,  at  Saginaw, 
has  used  for  a  great  many  years  the  Tre- 
maine  piston  valve,  here  illustrated  by 
two  engravings  with  very  good  results. 
The  rings  are  such  a  neat  fit  on  each 
other  and  in  the  spool  or  piston  head  that 
the  steam  does  not  get  in  under  them  to 
set  them  our.  The  natural  spring  of  the 
rings  is  depended  on  to  hold  them  out 
against  the  walls  of  the  steam  chest. 
When  the  rings  are  fitted  up  5-16  inch  is 
cut  out;  they  are  then  put  in  a  chuck  and 
closed  up  tight  and  the  outside  turned  off 
to  an  e.xact  fit  for  the  steam  chest.     This 


Plain  Talks   to  the   Boys. 

BY  C.   B.   CONGER. 
HOT  BOXES — METHODS   OK   PACKING. 

One  of  my  friends  down  in  Pennsyl- 
vania asks  in  the  May  Locomotive  Engi- 
neering why  bearings  get  hot  right  after 
being  packed  fresh  with  clean  waste  and 
plenty  of  oil.  He  thinks  that  "perhaps  it's 
because  we  are  apt  to  pack  the  waste  too 
tight  in  putting  in  new,"  and  he  may  be 
just  right. 

To  begin  at  the  foundation,  the  pack- 
ing, by  which  we  mean  waste  and  oil,  can 
be  mi.xed  so  it  is  not  perfectly  saturated. 
When  in  that  condition  it  is  an  easy  mat- 
ter to  put  it  in  too  tight  and  at  the  same 


rated  and  the  small  spaces  between  the 
threads  filled  with  oil.  This  may  take 
hours,  although  the  process  may  be  as- 
sisted  by  heat. 

If  the  oil  is  poured  on  the  waste  at  the 
last  minute  before  using,  it  does  not  get 
a  good  chance  to  soak  in  and  make  the 
packing  elastic  by  expanding  it.  You  can 
prove  this  by  taking  a  gallon  pail  with  l]4 
pounds  of  cotton  waste  well  picked  apart, 
and  pouring  about  7  pints  of  oil  on  it.  At 
first  the  oil  will  not  all  go  in  the  pail,  but 
after  letting  it  stand  a  few  hours  all  of  it 
can  be  put  in.  The  next  day  you  will  find 
the  packing  has  expanded  or  swelled  to 
more   than   the   original   bulk;   very  little 
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gives  them  a  perfect  bearing  at  once,  so 
they  last  a  long  time.  They  are  65^ 
inches  diameter  after  fitting.  A  set  of 
these  rings  was  in  one  engine  without  re- 
fitting while  the  engine  made  390,000 
miles. 

After  a  few  of  these  valves  had  run 
for  a  long  time  they  were  taken  out  and 
the  ordinary  slide  valves  put  b.ck,  but 
as  the  engines  would  not  do  as  much 
work  the  piston  valves  were  replaced. 
The  illustrations  show  the  construction  of 
these  valves.  The  valve  rod  is  coupled  to 
the  valve  by  a  T-head  to  allow  for  lateral 
motion  of  the  rod  or  valve. 

The  drawings  showing  the  application  of 
this  valve  convey  a  good  idea  of  the  great 
amount  of  piston  clearance  inseparable 
from  the  use  of  piston  valves  and  which 
has  militated  against  their  use  on  locomo- 
tives. 


time  not  have  sufficient  oil  next  the  jour- 
.  nal  to  properly  lubricate  it. 

Journal  packing,  or,  as  some  call  it, 
"dope,"  whether  made  with  cotton  or 
woolen  waste,  should  first  have  the  waste 
as  it  comes  from  the  store-room  separated 
or  pulled  apart  into  small  lots  not  larger 
than  a  man's  fist,  so  that  when  it  is  satu- 
rated with  oil  you  will  not  have  to  pull 
out  with  a  packing  hook  a  wad  as  large 
as  will  fill  a  whole  box,  drag  it  across  the 
dirt  and  grit  on  the  outside  of  the  oil-box, 
or  if  it  strings  out  far  enough  to  reach  the 
ground,  have  a  liberal  supply  of  dirt  go  in 
with  it.  Possibly  the  only  dirt  that  sticks 
to  the  packing  may  go  against  the  journal 
when  the  box  is  packed. 

After  the  waste  is  properly  picked  apart 
so  that  it  can  be  used  economically  and 
handled  clean,  it  should  be  soaked  in  the 
oil  till  all  the  fibers  are  thoroughly  satu- 


free  oil  is  in  the  bottom  of  the  pail ;  most 
of  it  has  gone  into  the  waste. 

Such  packing  will  make  a  good  job  of 
lubricating  a  bearing  where  it  is  made  up 
in  large  quantities.  An  oil  tank  is  used 
with  steam  pipes  in  the  bottom  to  warm 
the  oil  in  cold  weather. 

Then  the  waste  should  be  separated  or 
picked  up  in  small  sizes  (we  are  sorry  to 
say  that  the  man  who  attends  to  this  does 
not  think  this  necessary),  so  that  it  can 
be  used  properly  and  soaked  in  the  oil 
till  wanted  for  use.  Twenty-four  hours 
is  short  enough.  A  rack  is  provided  near 
the  top  of  the  tank  for  the  packing  to  lie 
on,  and  drain  off  some  of  the  free  oil  be- 
fore sending  it  out  into  service.  This 
rack  for  draining  is  something  the  train- 
men do  not  believe  in.  Their  test  of  pack- 
ing is  the  amount  of  free  oil  they  find  in 
the  bottom  of  the  dope  pail,  and  if  a  lib- 


June,   1899, 


LOCOMOTIVE    ENGINEERING 


273 


eral  supply  of  oil  does  not  run  out  of  the 
box  wlicn  it  is  bcin<j  packed  fresh,  they 
are  sure  it  is  too  dry. 

N.  B. — The  oil  that  runs  out  on  the 
ground  does  not  lubricate  the  bearing  at 
any  time. 

With  packing  or  dope  prepared  as  above 
stated  you  are  not  so  apt  to  pack  it  too 
tight,  and  every  thread  of  waste  used  is 
filled  with  oil  ready  to  perforin  its  full 
duty. 

In  the  case  mentioned  on  page  207  it  is 
more  than  likely  that  something  is  wrong 
with  the  manner  of  packing,  for  if  the 
journals  had  been  running  cool  previously 
with  the  old  packing  and  got  hot  with 
fresh,  new,  clean  material  it  would  be 
directly  against  the  experience  generally 
to  charge  it  to  the  character  of  the 
material. 

I  remember  a  case  of  chronic  hot  boxes 
on  a  passenger  train  where  they  were 
packed  fresh  each  round  trip  by  the  same 
man  and  ran  hot  each  trip.  On  one 
occasion  after  they  had  all  been  packed 
fresh  an  inspector  from  another  station 
was  sent  to  examine  them  and  see  what 
would  cure  the  trouble.  He  pulled  all  the 
packing  out  of  the  whole  lot  of  boxes  and 
distributed  what  came  out  of  one  car 
among  the  boxes  of  three  cars,  setting  the 
■other  two-thirds  to  one  side.  There  was 
plenty  in  each  of  the  boxes,  for  the 
journals  did  not  run  hot  any  more,  thus 
proving  that  too  tight  packing,  even  with 
good  dope,  was  fatal  to  cool  running. 

When  too  much  is  put  in  a  box  and 
jammed  up  against  the  journal,  in  ad- 
dition to  the  extra  friction  of  the  waste 
against  the  journal,  the  oil  is  soon 
squeezed    out,    and    the    waste    next    the 


it  soon  gets  hot.  This  is  aggravated  by 
the  narrow  space  between  the  journal  and 
the  side  of  the  box.  With  tender  or  car 
boxes  there  is  so  much  more  room  at  the 
side  that  even  if  the  waste  does  follow  the 
journal  it  will  not  very  often  wedge.  As 
it  is  not  practicable  to  give  any  more  room 
at  the  side  in  a  driving  box   we  have  to 


woolen  waste  for  packing.  There  is  no 
doubt  that  woolen  waste  is  more  elastic 
and  will  bring  the  oil  up  to  a  journal  as 
well  as  cotton  waste.  The  advocates  of 
cotton  waste  are  sure  that  cotton  right 
next  the  bearing  lubricates  more  certainly. 
So  you  can  take  your  choice,  if  you  keep 
the  grit  out  and  the  oil  in. 
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journal  is  dry  enough  so  that  it  does  not 
lubricate  sufficiently.  That  is  an  A-l 
receipt  for  a  hot  bearing. 

When  packing  has  been  in  a  box  very 
long  the  oil  changes  its  character  and  be- 
comes gummy  on  top,  so  that  it  does  not 
feed  up  towards  the  journal  as  it  should. 
In  such  a  case  removing  the  layer  on  top 
will  very  often  give  a  fresh  oiling  surface 
if  the  packing  is  elastic  enough  to  come 
up  against  the  journal ;  it  is  better  practice 
to  put  some  fresh  packing  in  there. 

A  good  deal  of  the  trouble  with  engine 
truck  and  driving  axles  is  caused  by  the 
fresh  packing  winding  up  behind  the 
journal  and  wedging  in  there  so  solid  that 


fasten  the  waste  so  that  it  will  not  roll 
up.  Some  tie  it  up  in  a  roll  so  it  cannot 
pull  out ;  others  fasten  hooks  inside  the 
top  edge  of  the  cellar.  A  piece  of  netting 
— not  the  heavy  coarse  kiid — set  inside  of 
the  cellar,  with  the  top  edge  turned  over 
with  a  square  corner  to  catch  the  waste,  is 
also  used  with  good  results.  Before  you 
try  anything  else  be  sure  that  the  cellar  is 
so  fastened  that  it  cannot  jolt  up  and 
down,  wedging  the  packing  when  it  is  up 
and  allowing  dust  to  drift  in  over  it  when 
it  is  down.  It  pays  to  have  solid,  good 
fitting  cellars  and  full-sized  cellar  bolts. 

There  is  a  great  difference  of  opinion 
as  to  the  comparative  value  of  cotton  and 


To  give  an  idea  of  the  amount  of  sand 
and  grit  that  gets  in  an  oil  box,  take  all 
the  packing  t  t  of  one  that  has  run  a  long 
time  on  a  dusty  roadbed  and  burn  it  to 
ashes  in  an  iron  pan  or  on  a  shovel.  Then 
blow  away  the  light  ashes  of  the  waste, 
which  will  leave  the  sand  and  solid  matter 
that  has  got  in  the  packing.  At  one  such 
object  lesson  I  saw  one  half  pint  of  sand 
from  the  packing  in  one  Master  Car 
Builder  standard  coach  oil  box,  and  from 
another  box  three  half  pints.  None  of 
this  sand  was  put  in  there  intentionally; 
the  dust  gfuards  and  box  lids  were  in  as 
good  order  as  usual. 
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Unloading  Coal. 

To  a  man  who  is  accustomed  to  the 
unloading  of  coal  from  cars  by  the  old- 
fashioned  method  of  scoop  shovels,  a 
visit  to  one  of  our  sea  or  lake  ports, 
where  it  is  handled  more  expeditiously, 
will  be  a  revelation. 

At  many  of  the  lake  ports  machines  are 
installed  wliich  tip  a  car  nearly  bottom 
side  up,  so  all  the  coal  runs  out  into  a 
large  hopper,  which  is  then  raised  up  till 
it  can  be  discharged  into  the  hold  of  a 
vessel. 

At  Lorain,  Ohio,  there  is  one  of  these 
machines,  built  by  McMylers,  on  which  a 
car  of  coal  is  run  up  on  a  platform  along 
side  of  the  hopper.  Hooks  come  down 
and  grip  the  top  edge  of  the  gondola,  the 
platform  is  then  elevated  and  rocked  over 


Cause  of  Hot  Crank  Pins. 

At  the  meeting  of  the  Western  Railway 
Club  on  May  16  the  discussion  was  on  a 
paper  by  C.  H.  Quercau,  master  mechanic, 
Denver  &  Rio  Grande  Railroad,  entitled 
"Notes  on  Hot  Main  Pins."  He  took  the 
ground  that  pins  got  hot  from  the  brasses 
being  improperly  fitted,  being  eased  off 
too  much  at  the  top  near  the  joint  so  that 
they  did  not  get  a  good  bearing  on  the 
pin  when  running  shut  off,  and  in  support 
of  this  view  he  stated  that  as  .soon  as  the 
brasses  got  a  full  bearing  at  the  top  the 
trouble  ceased.  As  they  found  that  more 
trouble  ensued  with  babbitt  strips  in  the 
surface  of  the  brass,  this  was  discontinued 
and  solid  brasses  used,  which  gave  satis- 
faction. 

He  condemns  the  use  of  valve  oil   for 


larger  than  the  pin  was  that  it  allowed 
the  oil  to  work  down  on  the  face  of  one 
half  of  the  brass  at  the  time  the  strain  of 
the  steam  is  on  the  other  half. 

Mr.  A.  E.  Manchester,  assist,  t  super- 
intendent of  motive  power  of  the  Chicago. 
Milwaukee  &  St.  Paul  Railway,  said  that 
pins  would  sometimes  run  hot  after  being 
cool  for  months.  He  did  not  believe  in 
the  practice  of  beveling  oiT  the  edge  of 
the  brass  at  the  top  joint,  as  it  was  liable 
to  allow  dirt  to  work  under  the  brass  and 
make  it  run  hot.  No  valve  oil  should  be 
used  when  the  pin  was  running  cool,  as 
it  would  not  always  feed  down  free;  but 
would  use  it  on  a  hot  pin  to  get  in  with. 
The  material  in  the  pin  and  brass  had  lots 
to  do  with  running  cool.  They  prefer  the 
babbitted     bearing.      He    advocated     the 
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SO  the  car  is  tipped  over  far  enough  to 
discharge  all  the  coal.  The  hooks  hold 
one  side  of  the  car  from  the  first  start. 
As  it  comes  up  and  begins  to  tip  over, 
chains  are  drawn  down  over  the  other 
edge  of  the  gondola  box  and  hold  the  car 
up  against  the  track,  which  by  this  time  is 
nearly  over  it. 

The  car  is  then  let  down  to  its  first 
position  and  another  one  drawn  up  on  to 
the  platform,  which  pushes  the  empty  one 
off.  It  runs  down  the  incline  with  force 
enough  to  carry  it  up  on  another  incline, 
where  it  stops  and  runs  back  through  a 
spring  switch  on  a  long  track  for  empties. 
It  takes  from  two  to  three  and  one-half 
minutes  from  the  time  a  car  comes  up 
on  the  platform  loaded  till  it  is  tipped 
over,  comes  back  again  and  is  pushed  off 
the  platform  by  the  next  loaded  one. 

The  hopper  will  hold  about  two  large 
carloads  or  three  small  ones,  and  when 
full  enough  is  elevated  to  the  spout  into 
the  vessel,  and  the  coal  is  discharged  at 
once. 


main  pins,  as  it  was  found  that  on 
cold  nights  valve  oil  would  not  feed  and 
pins  would  get  hot.  Mr.  Quereau's  article 
was  illustrated  with  two  cuts  to  further 
explain  his  vjews. 

Mr.  C.  B.  Conger,  of  Locomotive  En- 
gineering, opened  the  discussion  by 
stating  that  excessive  lead  in  setting  the 
valves  would  cause  hot  pins  and  hot  driv- 
ing boxes.  If  an  engine  was  worked  at 
a  very  close  cut-ofif  with  a  wide  open 
throttle  that  gave  more  strain  on  the  pin, 
both  at  the  admission  of  steam  and  from 
the  excessive  compression  at  the  end  of 
the  stroke,  but  with  a  moderate  cut-off 
and  lighter  throttle,  there  was  less  danger 
of  hot  pins.  He  agreed  with  Mr.  Quereau 
that  improper  fitting  was  a  prolific  cause 
of  hot  pins,  and  reasoned  that  if  a  pin 
ran  cool  before  the  brass  was  reduced, 
and  hot  afterward,  the  trouble  was  caused 
by  poor  fitting,  or  by  destroying  the  fine 
surface  of  the  bearing  when  taken  down, 
by  filing  it  out  to  "ease  it  off.  Another 
point  in  favor  of  having  the  brass  slightly 


modern  practice  of  a  wedge  the  full  width 
of  the  inside  of  the  brass  to  key  up  the  lost 
motion,  instead  of  the  old  style  narrow 
key  whicli  was  apt  to  spring  the  brass  in 
hard  service  on  account  of  the  narrow 
bearing  the  key  has. 

Mr.  M.  E.  Rapp,  of  the  same  railway, 
said  they  have  good  results  when  the 
brasses  are  bored  a  trifle  larger  than  the 
pin  and  keyed  up  solid,  brass  and  brass. 
In  regard  to  Mr.  Quereau's  opinion  that 
they  get  hot  when  drifting  down  hills, 
Mr.  Rapp  believes  that  they  got  hot  going 
up  tlie  hill  when  working  hard  and  are 
just  about  ready  to  show  it  when  they  get 
on  the  other  side.  Grease  does  very  well 
on  pins,  as  it  is  thick  enough  to  keep  out 
the  dirt. 

Mr.  P.  H.  Peck,  master  mechanic. 
Chicago  &  Western  Indiana  Belt  Railway, 
said  that  the  best  kind  of  oil  to  be  used 
depends  on  the  type  of  cup.  A  plunger- 
feed  cup  will  feed  a  thick  oil  like  valve 
oil  more  successfully  than  a  needle-feed 
cup,    as    with    a    needle-feed    cup    the    oil 
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must  be  thin  enough  to  splash  up  around 
the  needle. 

Mr.  R.  H.  Soule,  Baldwin  Locomotive 
Works,  said  that  on  the  Norfolk  & 
Western  Railway  they  found  that  main 
pins  gave  more  trouble  on  crooked  track 
than  on  straighter  divisions,  so  they  con- 
cluded that  it  was  because  the  pins  got 
out  of  line  a  little  when  the  engine  was 
rocking  around,  and  turned  their  atten- 
tion to  giving  the  main  rod  a  little  more 
freedom  of  motion  at  the  crosshead  end. 
This  helped  matters  a  great  deal. 

Mr.  F.  A.  Delano,  superintendent  of 
motive     power,     Chicago,     Burlington     & 


Quincy  Railroad,  said  that  brasses  should 
be  bored  out  with  a  liner  between  the  two 
halves  of  the  brass,  with  the  hole  the 
thickness  of  the  liner  larger  than  the  pin. 
When  the  brass  w-as  put  on  the  pin  this 
liner  was  left  out.  This  left  the  opening 
in  the  brass  a  shade  larger  than  the.  pin, 
with  a  good  bearing  at  the  sides,  so  that 
it  soon  got  a  good  bearing  all  around. 

Mr.  F.  M.  Whyte.  mechanical  engineer, 
Chicago  &  Northwestern  Railway,  said 
that  with  old  engines  the  pins  might  not 
run  as  cool  as  when  new,  because  the 
cylinder  had  been  bored  out.  and  perhaps 


higher  steam  pressure  carried,  which 
would  give  more  strain  per  inch  of  the 
bearing  surface  of  the  pin. 

Others  joined  in  the  discussion,  and 
while  it  was  pretty  well  agreed  that  the 
best  results  were  obtained  by  boring  out 
new  brasses  a  shade  larger  than  the  pin, 
very  little  was  said  about  the  proper 
method  of  fitting  worn  brasses  when  they 
were  reduced,  or  the  work  needed  on  old 
pins  when  they  got  to  the  chronic  hot 
stage.  It  takes  as  much  skill  to  properly 
fi:  up  an  old  brass  which  has  been  running 
ciol  as  to  put  new  ones  in  order. 
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Recent  Baldwin  Locomotives. 

The  April  catalogue  showing  "Record 
of  Recent  Construction,"  which  the  Bald- 
win Locomotive  Works  have  begun  send- 
ing out  regularly,  is  particularly  attractive. 
containing  some  fine  illustrations  of  the 
locomotive  builder's  art.  There  are  fif- 
teen illustrations  of  locomotives,  eight  of 
them  being  for  foreign  railways,  which  is 
significant  of  the  kind  of  orders  that  have 
been  coming  into  this  country  for  the  last 
few  months.  We  notice  that  the  Baldwin 
people  have  commenced  giving  dimensions 
of  the  locomotives  in  French  as  well  as  in 
English.  The  three  locomotives  shown  are 
among  the  latest  products  of  the  Baldwin 
Locomotive  Works. 

The  fine-looking  ten-wheeler  for  the 
Paulista  Railway  of  Brazil  has  cylinders 
19x26  inches  and  driving  wheels  68  inches 
diameter.  The  boiler  is  62  inches  diam- 
eter at  smallest  ring,  carries  a  working 
pressure  of  200  pounds  to  the  square  inch, 
and  provides  1,967.80  square  feet  of  heat- 
ing surface.  There  are  268  2-inch  tubes, 
13  feet  2j^  inches  long.  The  grate  area  is 
23.9  square  feet.  The  wheel-base  is  22  feet 
8  inches,  11  feet  8  inches  of  that  being 
from  center  to  center  of  driving  wheels. 
The  total  weight  of  the  engine  is  134.381 
pounds,  of  which  103,008  pounds  rest  on 
the  drivers. 

The  second  ten-wheel  engine  is  also  for 
the  Paulista  Railway,  and  the  principal 
difference  between  it  and  the  first  is  that 
the  second  one  is  compound.  The  cylin- 
ders are  14  and  24  x  26  inches.  All  the 
other  dimensions  are  the  same  as  those 
of  the  first  engine. 

The  third  engine  on  the  page  is  a  sim- 
ple consolidation  for  the  Atchison,  To- 
peka  &  Santa  Fe.  The  cylinders  are  21  x 
28  inches  and  the  driving  wheels  57  inches 
outside  diameter.  The  boiler  is  straight 
and  is  68  inches  diameter  and  carries  a 
working  pressure  of  180  pounds  to  the 
square  inch.  The  heating  surface  is  1,905 
square  feet.  There  are  233  2-inch  tubes, 
13  feet  10  inches  long.  The  driving-axle 
journals  are  8x9  inches.  The  rigid  wheel- 
base  is  15  feet  2  inches,  and  the  total 
wheel-base  23  feet  3  inches.  The  weight 
of  the  engine  in  working  order  is  157,000 
pounds,  of  which  140.000  pounds  are  on 
the  drivers. 


Doctor  and  Engineer. 

The  fastest  locomotive  on  earth  has 
been  transferred  to  the  Boston  &  Albany 
road  by  the  daily  papers,  and  is  quoted  as 
"a  126-tonner."  This,  of  course,  includes 
the  tender,  but  as  they  want  to  use  as 
big  figures  as  possible  they  lump  it  all 
together. 

The  engine  referred  to  is  the  "221"  of 
the  Boston  &  Albany,  a  Schenectady  com- 
pound, which  is  doing  remarkably  good 
work,  but  which  would  blush  with  be- 
coming modesty  and  immediately  pop  both 
safety  valves  to  drown  the  flattery  that  is 
contained  in  the  article  mentioned.     The 


engineer  of  the  "221"  has  the  distinction 
of  being  both  an  engineer  and  a  physician, 
and  as  he  does  not  leave  Boston  till  4 
P.  M.,  returning  at  10  P.  M.,  he  has  con- 
siderable time  to  devote  to  his  patients. 
His  name  is  H.  F.  Bracket!  and  he  lives  in 
Brighton. 


having  a  chart  of  this  kind  covering  sev- 
eral years  and  adding  on  the  current  year, 
month  by  month  as  the  reports  come  in, 
that  valuable  data  are  obtained,  and  are 
put  in  a  shape  where  they  are  quickly 
get-at-able  and  appeal  also  to  the  eye. 


Locomotive  Chart  Used  by  Mr.  N.  Frey, 
.    Master  Mechanic  Chicago,  Bur- 
lington &  Northern  Railway. 

The  sheets  are  full  size,  so  that  a  num- 
ber of  years  can  be  carried  on  one  sheet, 
the  years  running  across  the  page  and 
down  the  column  on  the  left-hand  side, 
and  there  is  sufficient  space  to  take  in  all 
engines  of  one  class  or  all  engines  of  a 
particular  division.  This  chart  shows  one 
at  a  glance  what  has  been  the  history  of 
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An  Engineer's  Nerve. 

Daniel  Smith,  an  engineer  of  one  of  the 
Reading  fliers  from  Camden  to  Atlantic 
City,  has  about  as  much  nerve  as  they 
ever  put  into  men.  It  was  shown  without 
the  excitement  of  a  battlefield,  and  with 
nothing  but  his  idea  of  duty  to  urge  him 
on.  The  reverse  lever  flew  backward, 
throwing  him  backward  and  making  him 
unconscious.  The  fireman  shut  off,  and 
revived  him  with  cold  water.  Smith  at 
once  tried  to  reach  the  reverse  lever,  only 
to  find  his  right  arm  was  broken. 

In  spite  of  the  entreaties  of  the  fireman 
to  stop  and  have  it  attended  to,  he  ran 
the  engine  the  remaining  fifty  miles  with 
his  left  hand,  and  brought  the  train  in  on 
time.  When  he  was  being  carried  to  the 
hospital  he  was  cheered  by  both  railroad 
men  and  passengers,  who  had  learned  of 
his  pluck. 
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any  particular  engine.  Other  things  could 
be  added  to  this  same  chart,  as  a  person's 
fancy  or  ingenuity  would  suggest.  In  our 
small  model  we  have  confined  ourselves 
to  the  standard  nomenclature,  which  is  as 
follows : 

L  represents  light  repairs,  less  than  $1,000. 
H     represents     heavy     repairs,     between 

$1,000  and  $1,500. 
G   represents   general    repairs,   more   than 

$1,500. 
Double   lines   represent  new   firebox   sup- 
plied. 
A'  represents  flues  changed. 
O  represents  new  tires. 
Dotted  lines  represent  new  side  sheets. 

To  explain  the  way  the  chart  is  used : 
By  referring  to  diagram  you  will  note  that 
engine  No.  i  has  a  heavy  line  and  dotted 
line  underneath  and  an  H  on  top.  This 
signifies  that  No.  i  was  in  the  shop  from 
the  middle  of  January  until  the  middle  of 
March ;  that  she  was  given  repairs  be- 
tween $1,000  and  $1,500,  and  also  that  new 
side  sheets  were  applied.  Engine  No.  2 
was  in  the  shop  two  months,  namely, 
March  and  April.  The  double  line  indi- 
cates that  a  new  firebox  was  applied.  The 
L  signifies  that  she  had  light  repairs,  and 
the  O  new  tires  given.  Engine  No.  3 
was  in  the  .shop  two  and  a  half  months, 
namely,  February,  March  and  a  half  of 
April.  She  was  given  general  repairs 
costing  more  than  $1,500,  and  also  the  X 
indicates  that  flues  were  changed,  and  so 
on  down  the  list.     You  can  readily  see  by 


Throttle  Valve. 

The  throttle  valve  shown  in  the  annexed 
engraving  is  in  use  on  the  London  & 
Northwestern  Railway  of  England.  The 
peculiarities  of  the  valve  will  readily  be 


THROTTLE    VALVE. 

seen  without  any  description.  We  are  in- 
debted to  Mr.  H.  T.  Bentley,  of  the  Chi- 
cago &  Northwestern,  Belle  Plain,  la., 
for  the  drawing  from  which  the  engrav- 
ing was  made. 


Mr.  F.  W.  Hornish,  of  the  Hornish  Me- 
chanical Boiler  Cleaner  Company,  of 
Chicago,  will  be  present  at  the  conven- 
tion, and  will  come  provided  with  all 
necessary  drawings  and  information  to 
show  the  economical  function  of  the  de- 
vice he  has  invented  and  perfected.  The 
fact  that  the  question  of  the  removal  of 
boiler  impurities  is  urgent  before  the  as- 
sociation and  will  be  reported  upon  and 
discussed  at  the  convention  will  make  Mr. 
Hornish's  presence  valuable  and  timely. 
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Oevelopment  of  Powerful  Express   Lo- 
comotives on  (ireat   Northern 
Railroad  of  Hngland. 

BY   PERCY   JOHN   COWAN. 

Some  short  time  after  the  death  of  Mr. 
Patrick  Stirling,  at  the  beginning  of  1896, 
one  of  the  leading  engineering  journals 
drew  attention  to  the  fact  that  it  was 
doubtful  whether  anyone  would  be  found 
to  succeed  him  at  his  post  of  locomotive 
superintendent  of  the  Great  Northern 
Railway,  who  would  follow  on  the  same 
lines  as  he  had  worked  on.  In  this  short 
article  I  hope  to  show  your  readers  how 
this  was  borne  out  by  subsequent  events, 
by  comparing  things  new  and  old — -among 
the  locomotives  on  the  Great  Northern 
Railway — a  comparison,  forsooth,  which  I 
think  might  well  be  called  a  contrast.  Not 
a  contrast  in  the  forms  of  the  cab, 
splashers,  and  safety  valve  cores,  etc., 
which  some  would  have  us  believe  con- 
stituted radical  changes  in  the  design  of 
an  engine,  but  contrasts  in  types  and 
dimensions  of  the  essential  parts  of  the 
machine. 

True,  many  changes  in  the  outward  ap- 
pearance of  the  engines  have  taken  place, 
so  much  so,  in  fact,  that  were  it  not  for 
the  engines  being  still  painted  the  same 
standard  color  (green)  people  might 
imagine  that  foreigners  were  running  on 
our  line.  Among  these  changes  which  at 
once  strike  the  eye  are  those  mentioned 
above,  but  in  reality  they  are  but  details. 
With  regard  to  the  cab,  it  is  a  great  im- 
provement on  the  scanty  shelter  provided 
on  engines  of  the  old  type.  Slightly  too 
square  in  its  lines,  perhaps,  to  be  called 
graceful,  it  gives  a  good  shelter  to  the 
men  in  all  weathers,  and  is  really  a  most 
serviceable  improvement ;  and  after  all 
said  and  done,  it  is  serviceable  rather  than 
graceful  fittings  that  are  required  on  an 
engine.  It  would  take  too  long  to  compare 
all  the  new  types  Mr.  Ivatt  has  brought 
out  on  this  line,  not  that  they  are  ab- 
solutely novel  in  England,  but  they  are 
quite  new  types  when  compared  with  those 
in  use  on  this  line  before  Mr.  Stirling 
died.  These  new  engines,  designed  by  Mr. 
H.  A.  Ivatt,  M.  Inst.  C.  E.,  have  been 
built  at  the  company's  works  at  Doncaster 
under  the  able  managership  of  Mr.  D.  E. 
Marsh. 

To  begin  with,  Mr.  Stirling's  celebrated 
8-footers,  with  outside  cylinders,  having 
been  outpaced  by  the  growth  of  traffic  and 
weight  of  trains,  etc.,  it  became  necessary 
to  provide  locomotives  capable  of  dealing 
with  the  extra  work  on  the  line.  Mr.  P. 
Stirling  provided  for  this  want  as  occasion 
arose,  and  while  still  adhering  to  his  set 
types,  built  as  time  went  on,  heavier  en- 
gines, until  his  last  class  was  the  1,003- 
1,008  class.  These  engines  cannot  be  said 
to  have  proved  really  successful,  for  there 
was  considerable  trouble  in  building  them, 
and  the  enormous  weight  of  twenty  tons, 
as  it  was  originally,  on  the  driving  wheels 
proved    a   sore  strain    on  the    permanent 


way.  For  this  reason  I  have  chosen  "670" 
as  a  typical  engine  of  the  8-foot  singles,  as 
this  was  in  its  day  a  most  successful  type 
of  engine.  Compare  this  with  Mr.  Ivatt's 
now  famous  engine  No.  990  and  see  what 
a  departure  from  standard   English  prac- 


trailing  wheels,  outside  cylinders  and  re- 
turn coupling  rod.  The  main  frames 
(slab  frames)  are  lY^  inches  in  thickness, 
the  trailing  wheels  with  outside  journals 
in  a  supplementary  outside  frame.  This 
trailing  end  is  to  our  eyes  of  a  very  neat 
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tice  has  been  made,  and  with  very  satis- 
factory results,  too. 

No.  990  is  a  ten-wheeled  engine  of  the 
Atlantic  type,  the  first  of  the  type  yet 
built  in  England ;  but  it  is  not  American 
in  design,  as  some  would  have  us  believe. 
As  will  be  seen  from  the  illustration  given. 
it    is    a    four-coupled    bogie    engine    with 


design.  The  springs  being  outside,  m  case 
of  failure,  can  be  changed  with  verj-  little 
trouble.  The  cylinders  in  "670'  are  fitted 
into  the  frames  and  bolted  on.  In  Xo.  990 
the  cylinders  are  cast  with  a  kind  of  half 
saddle  and  are  fitted  into  the  frames  and 
bolted  on  and  are  also  bolted  together 
down   the   center   line   of  the  eneine.     A 
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second  and  marked  difference  to  American 
practice  is  in  the  position  of  the  valves. 
These  are  placed  inside  the  frame  so  that 
the  valves  work  in  a  vertical  position.  The 
valves  are  of  brass  and  exhaust  through 
the  back,  a  great  deal  of  the  usual  pres- 
sure on  the  valves  being  in  this  way  re- 
lieved. The  ports  are  only  accessible  from 
the  front  end  of  the  steam  chest  through 
an  opening  measuring  about  7  x  i8  inches. 
The  boiler  is  a  special  feature  in  the 
engine.  The  barrel  is  14  feet  85^  inches 
long,  but  the  tube  plates  are  only  13  feet 
apart;  leave  i  foot  ii]4  inches  at  the  lead- 
ing end  of  the  barrel  as  extra  smokebox 
room.  Thus  with  the  smokebox  proper 
and  this  extra  portion  in  the  barrel  of  the 


Now,  in  the  engines  of  the  "239"  type,  if 
a  leading  spring  broke,  it  was  pretty  bad, 
as  they  are  very  awkward  to  get  at,  inside 
the  frames  on  the  top  of  the  boxes ;  but  if 
a  trailing  spring  breaks,  it  is  even  worse. 
The  tender  has  to  be  uncoupled,  and  one 
of  the  horn  blocks  let  down  and  the  spring 
got  up,  or  else  the  engine  must  be  lifted 
and  the  trailing  wheels  taken  out.  The 
first  metluid  is  usually  ado])ted  as  being 
the  quickest,  but  not  perhaps  the  most 
convenient  for  the  men,  although  one 
horn  block  has  to  be  removed — a  thing 
that  should  really  never  be  done  after  they 
are  adjusted  in  the  erecting  shops.  The 
boiler  of  "266"  is  a  great  improvement  on 
"239."    The  new  boiler  has  a  heating  sur- 
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boiler  a  total  smokebox  length  of  5  feet  3 
inches  is  obtained.  The  tubes,  2  inches 
diameter,  are  iron  with  copper  ends  at  the 
firebox  end  and  are  ferruled  at  that  end. 
At  the  smokebox  end  they  are  merely 
drifted  by  hand.  The  total  heating  sur- 
face of  "990"  is  1,442  square  feet,  while  of 
"670"  it  is  only  1,04s  square  feet,  a  gain 
of  nearly  400  square  feet.  In  the  grate 
we  find  a  gain  of  9.05  square -feet  from 
1/75  square  feet  in  the  old  to  26.8  square 
feet  in  the  new.  The  boiler  center  is  also 
7' 1  inches  higher  in  "990"  than  in  "670." 
being  now  7  feet  11  inches  above  the  rail 
level. 

Turning  next  to  Mr.  Stirling's  express 
en',jines,  with  7-foot  6-inch  single  drivers 
and  inside  cylinders  (about  the  cheapest 
engines  on  the  line  on  the  coal  bill),  Mr. 
Ivatt  has  lately  completed  at  Doncaster 
the  7-foot  6-inch  single  express.  No.  266. 
shown  in  the  accompanying  photograph. 
A  bogie  replaces  the  leading  pair  of  wheels; 
the  trailing  wheels  again  have  the  new  de- 
sign of  frame,   etc..   and  outside   springs. 


face  of  1.268  square  feet,  compared  with 
1,109  square  feet  in  "239,"  and  the  grate 
area  is  increased  from  18.4  square  feet  to 
23  square  feet  in  "266."  This  engine.  No. 
266,  has  an  uncomm  nly  high  boiler  cen- 
ter for  English  practice.  It  is  placed  as 
much  as  8  feet  3  inches  above  the  rail 
level,  while  the  old  7-foot  6-inch  singles 
had  their  boiler  center  only  7  feet  6  inches 
above  the  rail. 

Another  very  notable  class  introduced 
by  Mr.  Ivatt  is  that  of  which  No.  1,329  is 
an  example.  Mr,  Stirling's  class  of  four- 
coupled  6-foot  6-inch  engines  is  shown  in 
No.  898.  What  a  difference  in  the  appear- 
ance of  these  two  engines  !  No  898,  again, 
has  leading  wheels  in  outside  boxes, 
springs  on  the  top,  inside ;  a  most  awk- 
ward design  to  work  at  in  sheds — all  sac- 
rificed to  neatness.  The  new  engines  are 
extremely  neat,  but  their  neatness  is  of  a 
different  nature.  They  have  four-wheeled 
bogies,  and  the  outside  frames  are  alto- 
gether dispensed  with.  It  was  remarked 
to  me  a  short  time  ago  that  these  engines 


had  quite  an  American  look  about  them, 
and  on  my  asking  what  gave  them  it,  I 
was  referred  to  the  new  style  of  foot- 
plate which  is  now  raised  at  the  coupled 
wheels,  a  rather  slender  foundation  on 
which  to  base  such  an  assumption ;  for  if 
"1329"  were  for  a  moment  compared  with 
any  American  engine,  what  contrasts  should 
we  not  see  ? 

The  standard  bogies  have  a  wheel-base 
of  6  feet  3  inches.  The  center  casting, 
which  is  bolted  on  to  the  cylinders,  drops 
into  a  large  cast-iron  cup.  This  cup  is  sus- 
pended by  swing  links  to  the  bogie  proper, 
and  is  allowed  a  lateral  swing  and  per- 
forms the  same  work  as  the  cups  usually 
c  ntrolled  by  springs  in  other  designs. 
The  journals  are  S'A  inches  in  diameter 
and  9  inches  long,  and  the  weight  on  each 
box  is  supported  by  two  helical,  or  in 
some  of  the  newer  engines  on  two  spiral, 
springs,  in  all,  therefore,  eight  springs  to 
each  bogie. 

The  little  ends  (crossheads)  are  plain 
eyes  with  brass  bushes  driven  in,  instead 
of  the  straps  and  split  brasses,  etc.,  of  the 
old  ones;  and  of  necessity  with  thischange. 
the  design  of  the  crossheads  has  been 
greatly  altered.  The  old  crosshead  was 
made  up  of  crosshead  and  two  .slipper 
blocks.  The  new  ones  are  all  in  one,  but 
the  blocks  are  fitted  with  detachable  shoes, 
and  the  gudgeon  (wrist)  pin  can  be  drawn 
out.  The  long  cast-iron  chiinneys  are  re- 
placed by  ones  made  up  of  three  pieces, 
the  barrel  of  wrought  iron  and  the  flanges 
for  top  and  bottom  of  cast  iron.  These 
chimneys  being  rather  short  on  account  of 
the  high  boiler  centers,  an  extension  piece 
with  a  bell  mouth  is  fitted  to  them  inside 
the  smoke-box.  In  the  cab  a  great  change 
has  taken  place.  On  the  boiler  front  are 
the  injector  steam  and  clock  (chuck)  valve 
mountings,  two  gage  glasses,  the  regu- 
lator handle  and  stufiing-box  and  the  large 
ejector  for  the  vacuum  brake,  while  above 
the  regulator  stuffing-box  stands  a  column 
to  which  is  attached  the  whistle  and  cocks, 
etc.,  for  the  steam  gage,  heating  apparatus, 
sight-feed  lubricator  and  steam  sand  gear. 
In  this  way  steam  for  five  different  mount- 
ings is  provided  through  one  hole  in  the 
boiler  plating.  Screw-reversing  gear  takes 
tne  place  of  the  lever.  The  engines  are 
coupled  by  means  of  a  central  coupling  to 
the  tenders.  The  engines  are  fitted  with 
'ihaust  injectors  on  Davies  &  Metcalfe's 
patent  principle.  The  tractive  effort  for 
each  pound  of  mean  effective  pressure  in 
the  cylinders  does  not  differ  much  in  the 
new  classes  from  the  old,  except  in  the 
case  of  "990."  But  as  the  boiler  pressure 
is  considerably  higher  now,  the  total  trac- 
tive effort  is  much  greater  in  the  new  than 
in  the  old  classes,  and  in  "990"  this  differ- 
ence is  very  considerable. 

Doncaster,  England. 

Mr.  Cowan  sent  us  a  very  elaborate 
table  giving  particulars  about  the  engines, 
from  which  we  abstract  the  following 
fa:ts.    Eng-nes  670,  239  and  898  were  built 
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in  i8g6.  Engines  990,  266  and  1,329  were 
built  in  1898,  and  may  be  regarded  as 
showing  the  latest  ideas  of  Mr.  Ivatt,  the 
designer.  A  study  of  the  annexed  table 
and  of  the  illustrations  will  enable  people 
interested  to  make  intelligent  comparison 
between  British  and  American  practice,  if 
they  are  familiar  with  the  dimensions  of 
recent  American  locomotives. 


this  material  over  tin  for  locomotive  cabs. 
Not  only  does  it  cost  half  as  much,  but 
i5  easy  and  more  economical  to  apply, 
needs  less  attention  when  once  put  on, 
and  can  never  rust  or  corrode  as  will  a 
tin  roof.  Since  the  company  have  been 
pushing  this  material  they  have  been 
deluged  with  inquiries  from  all  parts  of 
the  country.    Every  railroad  man  who  has 


ENGINE    NUMBER  990 

Cylinder's  dimensions i8^  x  34  in. 

Steam  Ports i6x  i  J^  in. 

Di.imeter  of  Driving  Wlicels. .        79^^  in. 

Boiler  diameter  at  S.  ring 56  in. 

Boiler  length !  14  ft.  8}^  in. 

Heating  surface 1442  sq.  ft. 

Orate  area 26.})  sq.  ft. 

Boiler  pressure 175  lbs. 

Weight  on  drivers 7^344  lbs. 

Tnt.-!!  weight  of  engine I   129920  lbs. 

Wheel  base 26  ft.  4  in. 

Rigid  base 14  ft.  10  in. 


1329 

898 

17K  X  26  in. 

17M  X  26in. 

14  X  iJ4  in. 

14  X  i54  in. 

79^A  in. 

79H  in. 

56  in. 

455^  m. 

10  It.  I  in. 

10  ft.  4  in. 

1249. 8  sq.  ft. 

1 105.3  sq.  ft. 

20.8  »q.  f*. 

16.25  '*Q-  **■ 

170  lbs. 

ifto  lbs. 

69212   lbs. 

51520  lbs. 

105952  lbs. 

73136  lbs. 

22  ft. 

17  ft.  II  in. 

9  ft. 

17  ft.  II  in. 

9.  The  minority  often  beats  the  majority 
in  the  end. 

10.  Make    good    use    of    other    men's 
brains. 

11.  Listen  well;  answer  cautiously;  de- 
cide promptly. 

12.  Persevere,    by    all    means    in     your 
power,  "a  sound  mind  in  a  sound  body." 


The  Clayton  Air-Compressor  Works, 
Havemeyer  Building,  New  York,  have 
issued  a  new  illustrated  catalogue,  which 
they  call  No.  lo.  This  catalogue  is  one  of 
the  most  complete  works  of  its  kind  and 
embodies  the  very  latest  and  highest  types 
of  air-compressing  machinery.  It  contains 
illustrations  and  lists  of  sizes  of  the  stan- 
dard patterns,  also  illustrative  descriptions 
of  the  Clayton  type  of  compressor.  Among 
the  other  contents  of  this  catalogue   will 


Chicago   International   Correspondence 
School. 

A  branch  office  of  the  International 
Correspondence  School  of  Scranton,  Pa., 
has  been  opened  in  Chicago  at  202  Monad- 
nock  Block.  The  offices  are  fitted  up  in 
good  shape  for  attending  to  this  work. 
There  is  a  force  of  seventy  persons  em- 
ployed, which  will  give  an  idea  of  the 
amount  of  business  done.  About  4,000 
students  in  the  city  of  Chicago  alone  re- 
port to  this  office. 

Mr.  Louis  H.  Savers  is  the  manager. 
The  headquarters  of  the  railroad  depart- 
ment are  also  located  here,  in  charge  of 
Mr.  W.  N.  Mitchell,  manager.  Their 
business  is  increasing  month  by  month  at 
a  rapid  rate. 

Mr.  W.  B.  Huskey,  who  was  lately  con- 
nected with  the  Correspondence  School  of 
Locomotive  Engineers  and  Firemen,  at 
335  Dearborn  street,  Chicago,  is  now 
superintendent  of  this  department,  which 
has  three  cars  out  on  the  different  rail- 
roads in  the  country,  and  more  cars  are 
building  to  supply  the  demand. 


Ruberoid  Cab  Roofing. 

A  special  grade  of  ruberoid,  known  as 
P.  &  B.,  has  been  put  on  the  market  by 
the  Standard  Paint  Company,  81  John 
street.  New  York,  and  it  is  meeting  with 
decided  favor.  This  material  has  as  a 
base  the  best  of  wool  and  hair  felt  (not 
the  cheap  kind  that  is  ordinarily  used  in 
tar  roofing),  which  is  thoroughly 
saturated  with  the  company's  water  and 
acid-proof  composition,  which  preserves 
the  felt  and  makes  it  practically  inde- 
structible. The  tough  skin-like  surface 
put  on  in  the  process  of  manufacture 
thoroughly  protects  this  saturation,  keeps 
the  material  pliable  and  elastic  for  years. 
It  positively  cannot  dry  out  and  become 
brittle,  will  stand  any  amount  of  walking 
on,  is  not  easily  cut.  is  strong,  very  dur- 
able, odorless  and  clean  to  handle.  It  is 
absolutely  unaffected  by  the  action  of  loco- 
motive fumes,  steam  and  gases.  We 
readily  appreciate  the  vast  superiority  of 
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seen  it  seems  to  be  pleased  with  the  goods. 
The  same  company  are  also  manufac- 
turers of  the  well-known  ruberoid  roofing 
for  roundhouses,  train  sheds,  etc.,  as  well 
as  P.  &  B.  ruberoid  car  roofing,  water- 
proof insulating  papers  for  refrigerator 
cars,  etc. 


be  found  valuable  data  and  tables  of  com- 
pressed air  transmission  and  capacity  lost 
by  air  compressors  in  operation  at  various 
altitudes.  Air  receivers,  vacuum  pumps, 
carbonic  acid  gas  and  high-pressure  com- 
pressors are  all  fully  described. 


Twelve   Business    Maxims. 

The  president  of  the  London  Chamber 
of  Commerce  gives  twelve  maxims  which 
he  has  tested  through  years  of  business 
experience,  and  which  he  recommends  as 
tending  to  insure  success : 

1.  Have  a  definite  aim. 

2.  Go  straight  for  it. 

3.  Master  all  details. 

4.  Always  know  more  than  you  are  ex- 
pected to  know. 

5.  Remember  that  difficulties  are  only 
inade  to  overcome. 

6.  Treat  failures  as  stepping-stones  to 
further  effort. 

7.  Never  put  your  hand  out  farther  than 
you  can  draw  it  back. 

8.  At  times  be  bold ;  always  prudent. 


The  Brotherhood  of  Railroad  Train- 
men is  in  the  best  condition  it  has  ever 
been,  with  a  membership  of  35.000  and 
nearly  $300,000  in  its  treasury.  The  order 
has  paid  nearly  $5,000,000  in  beneficiary 
claims.  The  first  convention  was  held  in 
Oneonta,  with  an  attendance  of  thirty-five 
officers  and  delegates.  At  the  convention 
to  be  held  in  New  Orleans  next  week 
there  will  be  over  600  delegates  and  grand 
officers.  The  representative  of  Moses 
Taylor  Lodge,  of  Scranton,  is  J.  H.  Mc- 
Cann. 


When  the  short-lived  bearing-metal 
combination  swallowed  the  Brady  Metal 
Company.  Mr.  Dan.  M.  Brady  lost  no 
time  in  forming  The  Brady  Brass  Com- 
pany, which  is  now  ready  for  business. 
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FIG.    2.      PNEUMATIC    CESSPOOL, 


Pneumatic  Cesspool. 

The  pits  and  roundhouse  sewer  of  the 
Chicago,  Burlington  &  Northern  round- 
house, situated  at  LaCrosse,  Wis.,  are 
several  feet  below  the  level  of  the  main 
drain,  and  were  on  this  account  a  serious 
source  of  trouble  until  Mr.  N.  Frey,  the 
master  mechanic,  provided  an  automatic 
pneumatic  cesspool,  shown  by  Figs,  i 
and  2. 

The  cesspool  is  12  x  12  feet  inside  and 
IS   feet   deep,   divided   into   two   compart- 


ments, one  to  receive  the  water,  the  other 
has  the  pneumatic  tank  placed  in  it,  and 
its  action  is  made  clear  by  the  following 
description : 

Sewer  pipe  A  discharges  into  depart- 
ment I.  The  water  passes  through  pipe 
C  C  into  pneumatic  tank  2.  While  filling, 
float  B,  guided  by  an  iron  frame,  rises  to 
the  top  and  lifts  the  frame,  which  also 
forms  the  guide  to  the  float.  This  frame 
or  guide  is  connected  to  a  balanced  lever 
which  actuates  valve  C,  Fig.  2,  and  admits 


air  into  cylinder  D,  forcing  piston  valve 
E  forward,  closing  communication  at  F  P 
to  atmosphere  and  opening  communication 
at  F  to  tank  admitting  air  from  pipe  G  to 
pass  through  cylinder  H  and  pipe  /  into 
tank  2,  Fig.  i,  closing  up  gate  valve  B 
and  forcing  the  water  out  through  dis- 
charge pipe  K.  Float  B  will  now  lower 
as  the  water  discharges  and  striking  the 
bottom  part  of  frame  will  close  valve  C, 
allowing  the  air  in  cylinder  D,  Fig.  2,  to 
exhaust  through  small  hole  L  to  the  at- 
mosphere. Cylinder  H,  which  is  always 
charged  with  reservoir  pressure  through 
pipe  O,  will  force  piston  E  back  to  place, 
closing  communication  at  F  from  air  pipe 
G  and  opening  communication  at  F  F  to 
allow  the  air  to  exhaust  through  opening 
P  to  the  atmosphere.  Two  small  air 
reservoirs  are  shown  at  the  back  of  the 
valve  which  are  directly  connected  to  the 
compressed-air  main  of  the  shop.  This 
device  works  automatically  as  long  as 
there  is  any  water  to  operate  it,  and  has 
proven  a  success. 


Some  of  the  railroad  companies  have 
issued  orders  discharging  the  lady  em- 
ployes and  replacing  them  with  men. 
This  is  an  undue  reflection  upon  the  busi- 
ness qualities  of  the  fair  sex.  Of  course, 
there  are  very  few  lady  clerks  or  em- 
ployes of  the  transportation  companies 
who  are  working  zealously  for  the  presi- 
dency or  even  for  the  general  manager- 
ship, but  there  are  many  of  them  who  are 
energetic  and  enterprising — and  withal,  in- 
valuable assistants  in  their  respective 
capacities.  A  bright,  charming  young 
woman  by  the  name  of  Miss  Sarah  Mc- 
Aleiter,  who  holds  down  the  agency  for 
the  Port  Arthur  Route  at  Ewing,  Mo., 
has  not  only  demonstrated  her  ability  as 
a  competent  railway  employe,  but  also  as 
a  heroine  of  unusual  fortitude.  One  night 
a  few  weeks  since  she  heard  burglars  in 
the  depot,  when  she  seized  a  gun  with  five 
big  loads  in  it  and  started  for  the  scene. 
At  the  point  of  her  revolver  they  were 
forced  to  evacuate.  Five  ineffectual  shots 
were  fired  at  their  retreating  forms,  but 
she  saved  the  cash  box  of  the  railway  com- 
pany.— Railway  Journal. 


We  learn  from  the  Nicholson  File  Com- 
pany that  the  "File  Filosophy,"  notice  of 
which  was  made  in  these  columns  upon 
its  publication  two  months  ago,  has  proved 
so  popular  that  a  second  and  much  in- 
creased edition  is  rendered  necessary.  The 
little  book  has  been  sent  to  thousands  of 
machinists  and  file  users  throughout  this 
country  and  abroad.  Treating  as  it  does 
of  files  and  how  to  use  them,  it  proves  in- 
valuable to  anyone  interested  in  that  class 
of  tools.  All  those  who  have  not  secured 
a  copy  would  do  well  to  get  one.  They 
may  be  had  free  upon  application  to  the 
company's  head  office  in  Providence,  R.  1. 
Mention  that  the  notice  was  seen  in  Loco- 
motive Engineering. 
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PERSONAL. 

Mr.  C.  F.  Winn  has  Ijccii  appcjintccl  mas- 
ter mechanic  of  the  Clicsapcake  Beach 
Railway,  with  headquarters  at  Washing- 
ton, D.  C. 

Mr.  B.  Pratt  has  been  appointed  super- 
intendent of  air  brakes  at  the  Duhith 
&  Iron  Range  shops,  Two  Harbors,  Minn., 
vice  Mr.  Hall. 

Mr.  F.  J.  Pease  has  been  appointed  mas- 
ter mechanic  of  the  Milwaukee.  Benton 
Harbor  &  Columbus,  with  headquarters  at 
Benton  Harbor,  Mich. 

Mr.  H.  B.  Pierce,  assistant  trainmaster 
of  the  Pittsburg  &  Lake  Erie,  has  been 
appointed  trainmaster,  with  headquarters 
at  McKees  Rocks,  Pa. 

Mr.  H.  E.  Van  Housen  has  been  ap- 
pointed assistant  superintendent  of  the 
Union  Pacific  at  Green  River,  Wyo.,  vice 
Mr.  J.  W.  Hay,  transferred. 

Mr.  James  Harrington  has  been  appoint- 
ed traveling  fireman  on  the  Wyoming 
division  of  the  Lehigh  Valley,  with  head- 
quarters at  White  Haven,  Pa. 

Mr.  G.  C.  Gilroy  has  been  appointed 
trainmaster  of  the  Mahoning  division  of 
the  Lehigh  Valley  at  Hazleton,  Pa.,  in 
place  of  Mr.  G.  W.  Brill,  resigned. 

Mr.  W.  S.  Battle  has  been  appointed 
general  superintendent  of  the  Virginia  & 
Southwestern,  with  oflfice  at  Bristol,  Va., 
in  place  of  Mr.  W.  B.  Emmert. 

Mr.  E.  E.  Styner  has  been  appointed 
general  superintendent  of  the  San  Luis 
division  of  the  Mexican  Central,  with 
headquarters  at  the  city  of  Mexico. 

Mr.  M.  S.  Monroe  has  been  appointed 
locomotive  foreman  of  the  Delaware, 
LackSvanna  &  Western  at  Hoboken.  N.  J., 
vice  Mr.  Geo.  H.  Sticher,  resigned. 

Mr.  A.  Verhelle  has  been  appointed  act- 
ing master  mechanic  of  the  New  York. 
Texas  &  Mexican  at  Victoria,  Texas,  in 
place  of  Mr.  R.  L.  Herbert,  resigned. 

Mr.  G.  C.  Jones,  division  superinten- 
dent of  the  Grand  Trunk  at  St.  Thomas, 
Ont.,  has  been  transferred  to  Toronto. 
Ont.,  vice  Mr.  E.  H.  Fitzhugh,  resigned. 

Mr.  E.  A.  Donkin  has  been  appointed 
assistant  superintendent  of  the  Cascade 
division  of  the  Great  Northern  at  Everett, 
Wash.,  vice  Mr.  F.  J.  Hawn.  transferred. 

Mr.  P.  R.  Morris  has  been  appointed 
general  foreman  of  the  car  department  of 
the  Chicago,  Milwaukee  &  St.  Paul  at 
Chicago,  111.,  vice  Mr.  W.  O.  Davis,  trans- 
ferred. 

Mr.  J.  \V.  Hay,  trainmaster  of  the 
Union  Pacific  at  Green  Bay,  Wyo.,  has 
been  appointed  assistant  superintendent  at 
Laramie,  Wyo..  vice  Mr.  C.  Curloss,  re- 
signed. 

Mr.  W.  L.  Breckenridge  has  been  ap- 
pointed chief  engineer  of  the  Chicago. 
Burlington  &  Quincy.  witli  headquarters 
at  Chicago,  111.,  vice  Mr.  E.  J.  Blake,  pro- 
moted. 


Mr.  C;.  F.  Hawks  has  been  appointed 
superintendent  of  the  San  Luis  division 
of  the  Mexican  Central  at  San  Luis  Pot- 
osi,  Mex.,  in  place  of  Mr.  E.  E.  Styner, 
promoted. 

Mr.  Edw.  James  has  succeeded  Mr. 
John  Vogt  as  general  foreman  at  Wilkes- 
barre  shops  on  Lehigh  Valley  Railroad. 
He  was  formerly  roundhouse  foreman  at 
Lehighlon. 

Mr.  James  H.  Clark  has  been  appointed 
assistant  superintendent  of  floating  equip- 
ment in  charge  of  all  floating  equipment 
of  the  Baltimore  &  Ohio  Railroad  in  New 
York  harbor. 

Mr.  E.  II.  Fitzhugh,  division  superin- 
tendent of  the  Grand  Trunk  at  Toronto. 
Ont.,  has  been  elected  vice-president  and 
general  manager  of  the  reorganized  Cen- 
tral Vermont. 

Mr.  I.  H.  Burgoon  has  been  appointed 
general  superintendent  and  general  pas- 
senger agent  of  the  St.  Louis,  Caruthers- 
villc  &  Memphis,  witli  headquarters  at 
Caruthersvillc,  Mo. 

Mr.  H.  F.  Lowther  has  been  appointed 
chief  clerk  of  the  motive-power  and  ma- 
chinery department  of  the  Delaware, 
Lackawanna  &  Western,  with  headquar- 
ters at  Scranton,  Pa. 

Mr.  F.  W.  Williams  has  been  appointed 
general  foreman  of  the  machinery  depart- 
ment of  the  Scranton  shops  of  the  Dela- 
ware. Lackawanna  &  Western.  This  is  a 
newly  created  position. 

Mr.  A.  G.  Palmer  has  resigned  as  super- 
intendent of  the  Beech  Creek  to  accept 
the  position  of  superintendent  of  the 
Pennsylvania  division  of  the  New  York 
Central  &  Hudson  River. 

Mr.  A.  B.  Quimby  has  been  appointed 
general  foreman  of  the  Chicago  &  North- 
western shops  at  Winona,  Minn.  He  has 
been  foreman  of  the  Tracy  shops  of  this 
road  since  November,  1897. 

Mr.  J.  T.  C.  Davis  has  been  appointed 
assistant  superintendent  of  the  Nashville 
and  Chattanooga  divisions  of  the  Nash- 
ville, Chattanooga  &  St.  Louis,  with  head- 
quarters at  Nashville,  Tenn. 

Mr.  R.  F.  Kilpatrick.  general  foreman 
of  the  Chicago,  Rock  Island  &  Pacific  at 
Horton,  Kan.,  has  resigned  to  accept  a 
position  with  the  motive  power  depart- 
ment of  the  Delaware.  Lackawanna  & 
Western. 

Mr.  W.  J.  W'ilcox  has  been  appointed 
division  master  mechanic  of  the  Santa  Fe 
Pacific  Railroad  at  Winslow,  A.  T.,  vice 
Mr.  T.  F.  Underwood,  resigned.  Mr. 
Wilcox  was  formerly  located  at  Blacks- 
burg.  S.  C. 

Mr.  James  Slavin  has  been  appointed 
master  mechanic  of  the  Spokane  Falls  »^ 
Northern.  Nelson  &  Fort  Sheppard  and 
Red  Mountain  railways,  with  headquarters 
at  Spokane.  Wash,  vice  Mr.  C.  H.  Pres- 
cott.  resigned. 

^Ir.  C.  D.  Pettis  has  resigned  as  assist- 


ant to  Mr.  John  Mcdway,  master  car 
builder  of  Swift  &  Co.,  to  become  generaf 
foreman  of  the  car  department  of  the 
Illinois  Central,  succLedin«  Mr.  A.  L. 
Kendall,  resigned. 

Mr.  George  W.  West,  superintendent  of 
motive  power  of  the  New  York,  Ontario 
&  Western,  has  been  appointed  American 
Reporter  on  Brakes  and  Couplings  for  the 
International  Railway  Congress,  which 
meets  at  Paris  next  year. 

Mr.  A.  L.  Kendall,  general  foreman  of 
the  car  department  of  the  Illinois  Central, 
has  been  appointed  master  car  builder  of 
the  Lake  Shore  &  Michigan  Southern  at 
the  Englcwood  shops,  Chicago,  in  place 
of  Mr.  T.  Fildcs,  resigned. 

Mr.  L.  J.  Ferritor,  assistant  superinten- 
dent of  the  middle  division  of  the  Grand 
Trunk  at  London,  Ont.,  has  been  trans- 
ferred to  the  Southern  division,  with  head- 
quarters at  St.  Thomas,  Ont.,  in  place  of 
Mr.  G.  C.  Jones,  transferred. 

Mr.  H.  S.  Rcardon.  superintendent  of 
the  Detroit,  Toledo  &  Milwaukee,  has  been 
appointed  general  manager  of  the  Omaha, 
Kansas  City  &  Eastern  and  Omaha  &  St. 
Louis,  with  office  at  Quincy,  III.,  succeed- 
ing Mr.  Robert  Gillham,  resigned. 

Mr.  Geo.  S.  Hodgins,  whose  name  is 
familiar  to  our  readers,  has  resigned  the 
position  of  locomotive  inspector  on  the 
Canadian  Pacific  to  take  that  of  mechani- 
cal engineer  of  the  Canadian  Locomotive 
&  Engine  Company,  Limited,  of  Kingston, 
Ont. 

Mr.  R.  L.  Herbert,  master  mechanic  of 
the  New  York,  Texas  &  Mexican  at  Vic- 
toria, Texas,  has  resigned  to  accept  the 
position  of  master  mechanic  of  the  Gal- 
veston, Harrisburg  &  San  Antonio  at  El 
Paso,  Texas,  succeeding  O.  De  Young, 
deceased. 

Mr.  Sidney  H.  Wheelhouse.  formerly 
of  the  M.  M.  Buck  Manufacturing  Com- 
pany, St.  Louis,  Mo.,  is  now  connected 
with  the  Chicago  Pneumatic  Tool  Com- 
pany as  Southwestern  agent,  with  sales- 
room and  office  at  409  North  Fourth  street, 
St.  Louis. 

Mr.  J.  V.  A.  Trumbull,  superintendent 
of  the  V'alley  division  of  the  New  York, 
New  Haven  &  Hartford,  has  been  trans- 
ferred to  the  Stonington  division,  with 
headquarters  at  Providence.  R.  I.,  vice 
Mr.  J.  B.  Gardiner,  resigned  on  account 
of  ill  health. 

Mr.  George  Whaley,  vice-president  and 
general  manager  of  the  Panama  Railroad, 
has  been  appointed  first  vice-president, 
with  office  at  Paris,  France.  Mr.  R  A. 
Drake  has  been  made  second  vice-presi- 
dent and  retains  the  office  of  secretary. 
Mr.  Charles  Paine  has  been  appointed  gen- 
eral manager,  with  office  at  29  Broadway. 
New  York. 

Mr.  James  Metcalfe,  of  Manchester, 
England,  is  visiting  this  country  with  a 
view  of  introducing  the  Davis  &  Metcalfe- 
locomotive  exhaust  injector.     That  injec- 
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tor  is  practically  a  feed-water  heater,  as  it 
transfers  a  port.on  of  the  exhaust  steam 
to  the  feed  water. 

The   officers   of   the   Western    Railway 

Club  for  the  coming  year  are:  President. 

H.  G.  Hetzlcr;  F.rst  Vice-President   A  E. 

Manchester;    Second   Vice-President^  W. 

F    M.  Goss;  Treasurer,  Peter  H^P^^^; 

„.  Tj     n     Smith     B.    Haskell; 

Directors.     K.     U.     smun,     ^ 

Library  Trustees,  F.  W.   Sargeant.  Wm. 
Forsythe,  F.  A.  Delano. 

Mr  F  W  Brazier,  who  has  been  some 
time  assistant  superintendent  of  "-;^J'""y 
of  the  Illinois  Central  at  Chicago,  111.,  ha 
resigned  to  accept  the  position  of  assistant 
superintendent  of  rolling  stock  of  the  New 
York  Central,  with  headquarters  at  Gran.l 
Central  Station.  New  York.  He  succeeds 
Mr.  S.  A.  Crone,  resigned. 

Mr  W  W.  Wheatly,  who  is  well 
known  to  railroad  men  through  his  con- 
nection with  the  New  York  Railroad  C  ub 
as  secretary,  has  been  appointed  assistant 
general  superintendent  of  all  the  lines 
owned  or  controlled  by  the  Brooklyn 
Rapid  Transit  Company.  He  was  hereto- 
fore division  superintendent. 

The  following  traveling  engineers  have 
been  appointed  by  Mr.  W.  C.  Hayes,  loco- 
motive superintendent  of  the  Baltimore  ^ 
Shio  Railroad:  Mr.  W.J.  Duffy,  Parkers- 
burg  &  Wheeling  division;  Mr  W.  a. 
Blackwell.  Second  division;  Mr.  M^  Carey 
Pittsburgh  to  Cumberland  and  Wheeling, 
Mr.  D.  E.  Fisher,  Third  division. 

The  American  Brake  Shoe  Company,  of 
Chicago,  will  be  represented  at  the  con- 
vention by  Mr.  Fitz-WiUiam  Sargent^  and 
the  Sargent  Company  by  M«srs.  W.  D. 
Sargent,  J.  W.  Gardner  and  G.  H.  bar- 
gent.  Their  headquarters  will  be  m  the 
Palm  Garden  of  the  Hotel  Chamberlam 
and  they  extend  a  cordial  invitation  to  all 
their  friends  to  meet  them  there. 

Mr  William  Forsyth,  superintendent  of 
motive  power  of  the  Northern  Pacific  has 
resigned  on  account  of  ill  health,  and  the 

duties  of  that  office  will  be  assumed  by 
Mr  Alfred  Lovell,  assistant  superinten- 
dent of  motive  power.  Mr.  Forsyth  was 
for  many  years  mechanical  engineer  of  the 
Chicago,  Burlington  &  Quincy,  and  left 
that  position  last  September  to  go  with 
the  Northern  Pacific. 

Mr  J  S.  Chambers,  master  mechanic 
of  the  Lehigh  Valley  for  about  six  months, 
has  resigned  to  take  the  position  of  mas.er 
mechanic  of  the  Central  of  New  Jersey  at 
Elizabethport.  N.  J.,  in  place  of  Mr.  N.  b, 
Sprowl.  Mr.  Chambers  was  formerly 
division  master  mechanic  of  the  Illinois 
Central,  and  went  with  the  West  Virginia 
Central  &  Pittsburg  last  October  as  super- 
intendent of  motive  power. 

General  Superintendent  Graham,  of  the 
Baltimore  &  Ohio  lines  west  of  the  Ohio 
River,  has  issued  a  circular,  dated  May  ist. 
which  again  extends  the  authority  of  J.  H 
Glover,  superintendent  of  the  Ohio  and 
Midland  divisions  over  the  Lake  Erie  and 


StraitsviUe  divisions.  G.  A.  Richardson, 
assistant  superintendent,  will  have  charge 
of  the  Ohio  and  Midland  divisions,  and 
all  reports  and  communications  in  regard 
to  lake  traffic  will  be  sent  to  him. 


Mr  P  J  Cowan,  who  is  an  assistant  to 
Mr  H  A  Ivatt,  locomotive  superinten- 
dent of  the  Great  Northern  of  England  is 
enjoying  a  holiday  visit  to  this  country. 

He  is  now  visiting  relatives  m  California. 
Mr.  Cowan  is  an  occasional  contributor 
to  Locomotive  Engineering,  and  has  this 
month  an  illustrated  article  on  Develop- 
ment of  Powerful  Express  Locomotive, 
on  the  Great  Northern." 

When  P.  M.  Arthur  was  an  engineer  on 
the  New  York  Central  he  first  became 
popular  with  the  men  owing  to  the  cour- 
ageous manner  in  which  he  used  to  appeal 
to  the  officials  for  the  adjustment  of  griev- 
ances At  that  time  he  became  popularly 
known  among  the  men  ^s  "the  peach.^^ 
Now-a-days  he  is  merely  "the  Old  Man, 
but  there  is  lots  of  fondness  and  respect 
covered  up  in  that  familiar  expression. 

The   appointment   of  W.   C   Hayes   as 
locomotive    superintendent    of    the    Balti- 
more &  Ohio  Railroad  will  be  followed  by 
a  distinct  change  in  the  plan  of  overseeing 
locomotives  in  service.     The  positions  of 
'■supervisors  of  engines  and  trains     have 
been    abolished    and    traveling    engineers 
substituted,   who  will   report  to   trie  new 
official  at  Mt.  Clare,  Baltimore     The  road 
has  been  divided  into  the  following  sub- 
divisions   and    a    traveling    engineer    ap- 
pointed for  each:  Philadelpnia  to  Wash- 
ington,   Baltimore   to   Brunswick,    Bruns- 
wick to  Cumberland,  Cumberland  to  Graf- 
ton    Grafton  to  Benwood    and  Parkers- 
burg      Pittsburgh     to     Cumberland     and 
Wheeling,    Wheeling    to    Sandusky    and 
branches,  Chicago  to  Akron.    The  plan  is 
expected    to    produce    economical    results 
with  an  improved  service. 

Some  important  changes  have  been  made 
in  the  maintenance  of  way  department  of 
the   Baltimore   &   Ohio   lines   east   of   the 
Ohio  River  by  Assistant  General  Manager  • 
Willard.      There    will    hereafter    be    four 
division  engineers  instead  of  six.  with  ter- 
ritory and  headquarters  as  follows:  B.   1. 
Fendall   all  lines  between  Philadelphia  and 
Brunswick,    Md.,    with     headquarters     at 
Baltimore;  G.  B.  Owen,  the  main  line  and 
branches    between    Brunswick,    Md.,    and 
Grafton.    W.    Va.,    including    Brunswick 
yard,   with  headquarters   at   Cumberland. 
Md  •   J     F.   Cassell,   the   main   line    from 
Park'ersburg  to  Wheeling,  including  both 
terminals  and  the  Belington  branch,  with 
headquarters  at  Grafton.  W^   Va^;   C    L 
Manning,  the  main  line  and  branches  from 
Wheeling  to  Cumberland  by  way  of  Pitts- 
burgh, with  headquarters  at  Pittsburgh. 


The  headquarters  of  the  Street  Railway 
Journal  have  been  removed  from  36  Cort- 
landt  street  to  120  Liberty  street.  New 
York. 


June,  1899. 

QUESTIONS    ANSWERED. 

Correspondents   wishing   to   ^'^f  J"": 

//.„.   an'srcered  in   these    eo^mns   should 

und  in  their  names  "''daddiessesnotfor 

publication,  but  for  rM'"^^ ,%S'"itftl, 

Me  throw  all  anonymous   lettet  s  into  tne 

waste  basket. 

(58)  Fireman,  Chicago,  writes: 
We  have  been  talking  combustion  ot . 
coal  a  good  deal  lately,  and  I.^i^|V'°  "^ 
how  much  air  must  mix  with  the  fuel 
gases  to  burn  each  pound  of  coal?  A.- 
About  12  pounds,  but  as  the  strean.  of  air 
passes  through  the  mass  of  fire  about  8 
to  24  pounds  of  air  must  be  provided  to 
ensure  a  liberal  supply- 

(59)    Apprentice,    New    Haven,    Conn., 

^'what  is  meant  by  the  radius  of  a  link? 
A  -Examination  of  a  link  will  show  that 
it' is  a  segment  of  a  circle.  Its  radms  js 
the  distance  from  the  center  of  a  circle 
to  the  periphery  of  the  circle  which  coin- 
cides with  the  curve  of  the  link.  Send 
for  Sinclair's  new  book  on  "Locomotive 
Engine  Running,"  and  study  the  chapter 
on  valve  motion. 

(60)     R.    M.     B.,     Providence,   R.     I-. 

writes:  , 

I  Has  ever  any  attempt  been  made  to 
produce  a  coal-feeding  device  for  loco- 
motive fireboxes,  such  as  the  automatic 
stoker  for  stationary  boilers?  A.-i.  vve 
believe  that  several  attempts  have  been 
made  to  adapt  mechanical  stokers  for 
ocomotive  fireboxes.  2.  Would  a  stic- 
cessful  invention  of  this  kind  be  valuable? 

A.-We  believe  it  would  be  valuable. 
(61)  M.  C.  S..  Chicago,  writes: 
I    If  I  were  to  anneal  the  tires  of  pas- 
senger   wheels,   in   order   to    remove   the 
hard     spots,    instead    of    chipping    them 
would  the  tire  be  likely  to  come  off  the 
wheel  of  its  own  weight?     A.-i.  No.     2 
Are  the  tires  tempered?     A.— 2.    INO.     i- 
How  would  the  heat  affect  Paper  wheel  ? 
A -3      The     heat     would     be     liable     to 
destroy  paper  wheels.    4-  Do  you  think  it 
would  be  practicable  to  do  this?     A.-4. 
We  do  not  think  the  plan  is  practicable. 
•      (62)   Shop  Foreman,  Detroit,  writes: 
Our  men  have  lately  taken  to  discussing 
problems   of   engineering,    and    one    has 
made  the  statement  that  he  read  in  Loco- 
motive Engineering  that  drivmg  wheels 
with  tires  4  inches  thick  increased  what 
they  call  the  hammer  blow,  and  are  much 
harder  on  the  track  than  wheels  with  tires 
^  inches  thick.     My  experience  with  line- 
shaft  pulleys  makes  me  doubt  this.     Is  it 
really  so?    A.-No.     Its  tendency  w.l    be 
to  soften  the  blow  imparted  to  the  rail  by 
the  unbalanced  parts. 

(f>-\)  R  W.,  Napin.  Pa.,  first  gives 
particulars  of  a  side  rod  breaking  when 
the  engine  was  running  12  miles  per  hour 
whhle  caboose  only.  Before  that  the 
engine  had  been  running  35  miles  per 
hour,  and  the  track  was  good.  Theques^ 
t,ons  are  asked:  I.  What  caused  the  rod 

to  break  at  the  slowest  speed?    The  tern 
perature  was  30  degrees  below  zero.    A.- 
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I.  This  is  a  question  lliat  could  only  1)C 
answered  after  a  careful  inspection  and 
full  k  wledgc  of  all  the  circumstances 
attending  the  breakage.  2.  What  will  cause 
front  part  of  left  driving  box  to  crack  on 
17x24  engine,  all  wedges  being  properly 
adjusted?  A. — 2.  The  previous  answer 
applies  to  this  question  also. 

(64)  R.  C,  Buffalo,  N.  Y.,  writes: 

A  friend  of  mine  has  invented  a  brake- 
shoe  arrangement  which  does  n'~t  rub 
upon  the  wheel,  but  upon  the  rail,  and  he 
argues  that  its  use  will  greatly  reduce  the 
wear  of  tires,  stop  the  breakage  of  cast- 
iron  wheels  from  overheating  on  long 
grades,  and  do  more  efficient  retarding  of 
the  train  than  the  brake  applied  to  the 
wheels.  Would  you  advise  me  to  go  to 
the  expense  of  paying  for  the  patent  when 
a  half  interest  is  offered  for  that  expendi- 
ture? A. — No.  Rail  brakes  have  been 
tried  hundreds  of  times  and  no  inventor 
could  obtain,  a  patent  on  such  a  device 
nowadays.  All  the  arguments  in  its  favor 
are  fallacies. 

(65)  C.  A.  B.,  Springfield.  Mass.. 
writes: 

Your  article  on  "Weight  of  Steam  and 
Water"  induced  me  to  turn  over  the 
leaves  of  a  book  on  steam,  and  on  read- 
ing it  over  I  find  the  statement  made  that 
the  heat  necessary  to  generate  steam  from 
water  is  1,178  degrees,  instead  of  212  de- 
grees as  I  have  been  accustomed  to  sup- 
pose it  was.  The  book  says  that  when 
water  reaches  212  degrees,  the  boiling 
point,  966  degrees  more  must  be  added 
to  evaporate  the  pound  of  water,  and  that 
966  degrees  is  called  the  latent  heat  in 
the  steam.  Now  I  want  to  know  how  that 
can  be  proved.  A. — This  is  demonstrated 
by  evaporating  a  definite  quantity  of  water 
into  steam,  then  passing  it  into  a  con- 
denser and  noting  how  much  heat  it  will 
impart  to  a  given  weight  of  water. 

(66)  W.  M.,  Philadelphia,  Pa.,  writes: 
I  am  in  a  position  to  hear  a  great  deal 

said  about  oil  and  lubricants,  and  I  am 
constantly  hearing  reference  made  to  cer- 
tain degrees  of  gravity  of  oils.  I  have 
looked  up  several  encyclopedias  to  find 
out  what  this  gravity  means,  but  have 
never  obtained  a  clear  explanation.  Can 
you  enlighten  me?  A. — The  specific 
gravity  of  substances  is  generally  cal- 
culated in  their  relation  to  the  weight  of 
water.  The  gravity  or  weight  of  oil  is 
reckoned  according  to  what  is  called  the 
Baume  scale.  In  this,  water  is  put  down 
as  I,  and  as  all  oils  are  lighter  than  this, 
their  specific  gravity  is  a  fractional  part 
of  I.  A  common  case  is  oil  of  32  degrees 
gravity,  which  has  a  specific  gravity  of 
.8641,  as  compared  with  water.  The 
system  is  very  confusing.  Instead  of  32 
degrees  gravity  that  oil  ought  to  be  known 
as  86  degrees  gravity,  which  would  nearly 
agree  with  its  relative  weight  with  water. 

(67)  Learner,  Topeka,  Kan.,  writes: 
Why   is    it  that   an   engine   with    small 

drivins;  wheels  will   start  a  heavier  train 


ili.iii  ,111  engine  with  large  driving  wheels? 
I  know  there  is  something  in  it  about 
leverages,  but  I  never  could  understand 
leverages,  and  so  I  should  like  a  practical 
answer.  A.— If  you  ride  a  bicycle  we  can 
explain  in  a  way  that  will  appeal  to  you. 
Say  you  ride  a  wheel  with  84  gear,  which 
means  a  wheel  equal  to  one  7  feet 
diameter,  and  your  friend  rides  one  which 
is  72  gear.  In  climbing  a  hill  with  your 
7-foot  wheel  you  are  able  to  exert  your 
physical  effort  once  through  23  feet,  and 
your  friend  with  his  72-gear  wheel  can 
put  his  effort  in  once  every  20  feet  ad- 
vanced. This  enables  the  small-geared 
wheel  to  use  the  power  to  better  advan- 
tage than  that  of  the  high  gear.  In  like 
manner  the  engine  with  small  driving 
wheels  can  pull  a  heavier  load  than  one 
with  large  wheels,  because  it  uses  the 
power  of  the  cylinders  oftener  in  a  given 
unit  of  time. 


To  Tell  Steel  from  Iron. 

In  selecting  scrap  iron  for  the  shingling 
furnace  it  is  important  to  exclude  pieces 
of  steel,  as  the  presence  of  that  material 
causes  a  bad  forging.  It  is  sometimes 
very  difficult  for  workmen  to  distinguish 
between  iron  and  steel,  but  there  is  a  cer- 
tain test  that  never  fails  if  intelligently 
carried  out.  In  case  of  doubt  put  a  drop 
of  nitric  acid  on  the  metal,  allow  it  to  act 
for  one  minute  then  wash  it  off  with 
water.  If  the  piece  is  iron  a  grayish-white 
mark  will  be  left;  if  the  metal  is  steel  the 
spot  will  be  black. 


In  a  recent  issue  of  Locomotive  Engi- 
neering we  mentioned  that  the  price  of 
the  Locomotive  Magazine,  published  by 
F.  Moore,  of  South  place.  Finsbury,  Lon- 
don, England,  was  six  shillings  a  year. 
]\Ir.  Moore  writes  saying  that  the  common 
form  of  the  magazine  costs  only  60  cents, 
but  that  a  superior  edition  is  published, 
which  costs  $1.75  a  year.  The  magazine 
for  May  is  a  particularly  attractive  num- 
ber. 


An  Excursion  in  1853. 

It  is  rather  interesting  to  read  in  an 
old  railway  paper  of  1853  that  "on  the 
19th  day  of  August,  1853,  the  New  Jersey 
Locomotive  &  Machine  Company  took 
their  employes  on  an  excursion  to  visit 
the  fair  being  held  in  Crystal  Palace,  New 
York.  They  were  drawn  from  Paterson 
to  Jersey  City  by  the  locomotive  R.  L. 
Colt,  which  was  built  by  this  company  for 
the  Erie  Railroad  in  eighteen  days." 

We  judge  from  other  parts  of  the  de- 
scription that  a  good  supper  on  the  return 
to  Paterson  wound  up  the  very  enjoyable 
outing. 


Some  time  in  April  the  announcement 
was  published  that  the  leading  bearing 
metal  manufacturers  had  formed  a  trust 
and  intended  to  control  the  business  of 
making  bearings.  It  turned  out,  however, 
that  the  leading  makers  of  bearings  did 
not  bite  the  bait  offered,  among  these  be- 
ing the  Ajax  Metal  Company,  of  Phila- 
delphia. When  invited  to  enter  the  trust, 
the  level-headed  Ajax  man  intimated  that 
he  did  not  propose  to  have  anything  to  do 
with  combinations,  good,  bad  or  indiffer- 
ent, and  that  his  company  intended  to  con- 
tinue in  their  regular  business  just  as  they 
had  done  in  the  past,  using  due  diligence 
in  giving  their  patrons  a  superior  metal  .it 
the  lowest  possible  price.  This  action  of 
the  biggest  concern  in  the  business  must 
have  had  a  depressing  effect  upon  the 
combine,  for  it  is  already  fallen  to  pieces. 


Through  the  courtesy  of  the  Wabash 
Railroad,  the  St.  Louis  Railway  Club,  to 
the  number  of  two  hundred,  made  a  trip 
to  the  University  of  Illinois  May  12th. 
The  party  left  St.  Louis  at  9  A.  M.  on  the 
Continental  Limited,  and  arrived  at  the 
University  of  Illinois  at  i  P.  M.  After 
luncheon  a  tour  was  made  of  the  build- 
ings occupied  by  the  College  of  Engineer- 
ing, including  the  hydraulic  and  materials 
testing  laboratory,  the  forge  shop,  foundry 
and  machine  shop,  the  electrical  engineer- 
ing laboratory,  the  mechanical  engineering 
laboratory,  the  central  heating  plant  and 
the  main  Engineering  Hall,  as  well  as  the 
handsome  new  Library  Building.  Time 
did  not  permit  an  inspection  of  the  build- 
ings devoted  to  the  other  colleges  of  the 
University.  A  brief  session  of  the  Qub 
was  held  at  which  the  relation  between 
education  and  railroad  service  was  dis- 
cussed. The  visitors  left  Champaign  at  5 
P.  M.,  supper  being  served  on  the  train. 
A  quick  run  was  made,  the  161  miles  from 
Sidney  to  St.  Louis  being  run  in  2  hours 
35  minutes. 


A  curious  incident  happened  in  the  New 
York  Central  freight  house  in  New  York 
City  a  few  years  ago  which  illustrates  the 
necessity  for  correct  spelling.  The  con- 
tents of  a  certain  car  was  entered  as  a 
"roan  horse."  On  looking  at  the  bill  one 
of  the  freight  handlers  boldly  broke  the 
seal,  pushed  open  the  door  and  entered, 
but  he  tumbled  out  in  great  trepidation, 
closing  the  door  with  a  crash.  The  "roan 
horse"  was  a  rhinoceros  consigned  to  a 
scientific  institution.  The  freight  agent 
telephoned  to  the  Barnum  &  Bailey  circus 
people  to  send  a  van  to  cart  away  the 
animal,  and  when  it  arrived  and  the  car 
door  was  opened  again  they  found  that  the 
animal  was  stuffed. 


The  Chicago  Pneumatic  Tool  Com- 
pany have  purchased  the  patents  formerly 
owned  by  the  Consolidated  Pneumatic 
Tool  Company,  now  defunct.  These  pat- 
ents include  all  the  Keller  and  Wolsten- 
croft  types  of  tool  construction,  and  in 
addition  several  new  applications  which 
have  not  yet  been  taken  out.  These  pat- 
ents originally  cost  the  Consolidated  Pneu- 
matic Tool  Company  about  $40,000. 
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Roundhouse  Chat — Spacing  Flues. 

liY   R.    E.    MARKS. 

"Say,  Uncle  Billy,  have  you  got  any 
cure-all  for  a  broken  back — I've  been  bor- 
ing flues  on  that  old  '17,'  and  I'm  about 
ilead.  Pretty  fair  steamer  she  is,  but  the 
darned  old  tlues  are  so  small  that  they 
choke  up.  Wish  they  only  had  one  flue, 
and  that  was  about  2  feet  across — wouldn't 
stop  up,  maybe,"  and  Jack  Wilson  sat 
down  in  the  oil-house  to  rest  his  weary 
back.  He  was  a  kind  of  a  kicker,  but  was 
rather  an  observing  chap,  after  all ;  and 
after  he   had   got   breath   from   his   long 


a  trip.  The  top  of  the  stick  was  charred 
all  to  pieces,  and  this  kept  growing  fainter 
down  the  stick ;  finally  hardly  scorching  it 
at  the  bottom." 

"Why  not  put  in  bigger  tubes  all  over 
the  boiler,  then,  so  they'll  be  too  big  to 
stop  up."  and  he  ruboed  his  back  again. 

"Reduces  heating  surface  too  much. 
Jack,  my  boy ;  but  I'm  inclined  to  think 
there  isn't  so  much  gained  by  jamming  a 
boiler  plumb  full  of  tubes  as  some  people 
think.  Fact  is,  some  Englishmen.  I  think 
it  was,  plugged  every  other  tube  in  a  loco- 
motive and  ran  it  with  onlv  a  small  loss  in 
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speech,  he  broke  out  with :  "Say,  Uncle 
Billy,  why  do  the  bottom  flues  stop  up  so 
much  worse  than  the  upper  ones ;  is  it  be- 
cause the  exhaust  nozzles  stand  in  the  way 
and  break  the  blast  ?" 

"Not  altogether.  Jack,"  Billy  replied.  It 
was  an  "off"  time  of  day,  and  he  had  time 
to  talk  a  little.  "The  heat  from  the  fire 
seems  to  rise  up  and  go  mostly  through 
the  upper  flues,  while  the  fine  stuff  kinder 
gets  dragged  along  into  the  lower  flues 
and  chokes  'em  up,  because  there  isn't  so 
much  blast  there. 

"This  has  been  proved  many  times ;  once 
by  fastening  a  pine  stick  in  the  front  end, 
ahead  of  the  flues,  and  running  the  engine 


capacity,  although  50  per  cent,  of  tube- 
heating  surface  was  cut  out." 

Here  Uncle  Billy  hauled  out  an  old  note 
book.  "Yes,"  he  said,  "  'twas  Bryan  Don- 
kin,  Jr.,  and  Prof.  Kennedy.,  F.  R.  S., 
P.  Q.,  an'  a  few  other  things,  who  tested 
a  boiler  at  Bermondsey,  a  few  years  ago. 
Plugging  the  flues  reduced  total  heating 
surface  41  per  cent.,  but  the  boiler  evapo- 
rated only  6  per  cent,  less  water  than  be- 
fore. The  escaping  gases  were  only  5  de- 
grees hotter  than  before,  showing  that 
only  a  very  little  less  heat  was  absorbed 
than  with  full  tube  surface. 

"Now,  I've  been  thinking  about  a  plan 
for  some  time,  but  I  don't  s'pose  it'll  ever 


be  tried,  or  it  might  not  help  things 
much  if  it  was;  but  it  does  seem  as  if  it 
orter. 

"S'pose  this  is  your  boiler.  Well,  divide 
the  tube-sheet  into,  say,  three  parts,  with 
a  piece  of  chalk.  In  the  bottom  third  use 
a  2]4-'  "ch  flue,  in  the  middle  part  a  2-inch 
flue,  and  on  top  a  i.>4-inch  flue;  but  space 
them  all  same  as  for  a  2-inch  flue,  say 
2%  inches  from  center  to  center,  or  ^ 
inch  apart. 

"This  would  give  ^  inch  between  bot- 
tom flues,  f^  inch  between  middle  flues,  ^ 
inch  between  top  flues.  The  bottom  flues 
would  be  large  enough  to  have  a  better 
draft  through  them,  and  wouldn't  stop  up 
as  they  do  now.  Then  the  water  is  cold 
at  the  bottom,  and  as  it  rises  between  the 
flues  it  gets  hott  r  all  the  time  and  needs 
more  room.  This  gives  it.  The  spacing 
could  be  varied  to  suit;  but  when  I  get  to 
owning  the  road  I'll  try  it,  by  ginger!" 
(This  was  one  of  Billy's  favorite  expres- 
sions.) 

"I  know  it  aint  brand  new.  Some  of 
the  old  Camden  &  Amboy  engines  had  two 
sizes  of  flues  and  some  three,  but  this  was 
done  so  they  could  gain  an  extra  flue  in 
the  corners  in  their  wild  chase  after  a  few 
more  inches  of  heating  surface.  But  I 
never  saw  it  used  as  I've  told  you.  and. 
by  ginger !  I'd  like  to  see  it  tried. 
'Twouldn't  cost  much,  and  ought  to  save 
broken  backs  like  yours,  as  well  as  help 
the  boiler.  Backs  don't  count,  'cause  they 
come  cheap ;  but  when  it  comes  to  dollars 
in  time  of  flue-boring,  that's  what  tells." 

I  made  a  sketch  as  near  as  I  could  catch 
Uncle  Billy's  meaning.  He  says  it's  all 
right,  except  I  might  have  laid  out  the 
flues  in  p-and-down  rows  instead  of 
crosswise — "  'cause  they're  easier  to  clean 
the  scale  off.  But  the  idea  is  there,  and 
Billy  deserves  the  credit,  if  there  is  any. 
Don't  know  as  I  believe  in  up-and-down 
rows  anvhow. 


Broken  Eccentric  Straps. 

As  I  have  seen  nothing  lately  in  Loco- 
motive Enxineerinc  in  regard  to  broken 
eccentric  straps,  I  thought  I  would  con- 
tribute a  few  lines. 

It  is  unnecessary  to  disconnect  engine 
for  broken  straps,  as  full  train  can  be 
taken  in  without  delaying  more  than  ten 
to  thirty  minutes.  We  have  some  ten- 
wheel  Rhode  Island  engines  whicli  have 
very  heavy  blades  causing  straps  to  break 
very  often.  It  is  invariably  back-up  straps 
which  break.  Place  engine  on  center, 
whichever  side  broken  strap  is  on ;  put 
lever  in  center,  take  broken  strap  off 
blade,  plumb  link,  put  a  small  blnck  be- 
tween blades,  and  clamp  back-up  blade  to 
go-ahead  blade.  Be  sure  link  i^  plumb. 
You  will  work  full  stroke  on  that  side, 
but  cannot  back  up.  It  would  be  neces- 
sary to  notify  train  master  to  that  effect. 
Should  it  happen  to  be  go-ahead  strap 
that  is  broken,  take  back-up  strap  off,  and 
turn   it  upside   down,   and   put   it   on   go- 
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ahead  cam.  Fill  cup  with  <ji1  and  cork 
well.  Connect  go-ahead  blade  to  strap. 
Be  sure  and  measure  blade  from  link  to 
inside  of  broken  straps  before  removing 
same,  and  bolt  to  strap  changed  by  same 
measurement,  and  clamp  blades  same  as 
before  mentioned.  A.  E.  Leaverton, 

Kansas  City,  Mo. 


Central  of  New  Jersey  Twelve  Wheeler 

The  locomotive  shown  is  one  of  a  group 
recently  built  by  the  Brooks  Locomotive 
Works  for  the  Central  Railroad  of  New 
Jersey,  and  is  probably  the  most  powerful 
locomotive  in  regular  train  service. 

The  cylinders  are  21  x  32  inches  and  the 
driving  wheels  55  inches  diameter.  The 
boiler  pressure  is  200  pounds  per  square 
inch.  When  starting  a  train  these  figures 
show  that  the  tractive  power  is  43,619 
pounds. 

The  firebox  is  123x97  inches,  giving  a 


will  make  a  jar  all  over  the  engine  when 
running  shut  off. 

Guides  should  be  kept  well  lined  up,  or 
piston  will  blow  bad.  The  very  best  of 
swabs  should  be  on  pistons,  and  they 
should  be  constantly  oiled.  Valve  oil  and 
graphite  are  excellent  for  them.  If  they 
blow,  the  engine  loses  most  of  her  power. 

Pipes  should  be  put  on  cylinder  cocks 
and  by-pass  valve  drip  holes  to  carry  all 
tlie  water  away  from  the  rail  and  sand 
pipes,  or  the  engine  will  be  very  slippery 
and  liable  to  stop  up  her  sand  pipes. 

In  starting  the  train,  work  the  engine 
irv  simple  till  you  are  going  five  or  six 
miles  per  hour,  then  throw  her  into  com- 
pound and  begin  to  hook  her  up.  When 
you  throw  her  into  compound,  it  is  the 
same  as  hooking  her  up  a  notch  or  two. 
She  should  be  worked  in  compound  all 
the  time,  giving  notches  on  a  hill,  the 
same   as    simple   engine,   till   notches   are 


would  necessitate  taking  out  the  valve  to 
plug  the  other  end.  With  the  valve  stem 
broken  on  the  outside  of  valve,  it  would 
be  almost  self-blocking. 

If  the  valve  is  broken  in  two  at  any  of 
the  bridges,  the  engine  will  drag  or  pro- 
long her  exhaust  on  that  side,  which  will 
be  more  noticeable  in  switching  with  en- 
gine down  in  the  corner.  All  that  holds 
the  pieces  together  then  is  the  valve  stem. 

A  broken  packing  ring  in  piston  valve 
will  be  very  hard  to  detect  on  account  of 
it  not  being  prominent  enough  to  be  easily 
located. 

If  a  high-pressure  piston  rod  breaks, 
engine  would  not  have  to  be  taken  down 
on  that  side.  Take  off  front  head,  or 
what  pieces  are  left  and  remove  piston. 
Plug  up  the  hole  where  piston  went 
through  and  put  on  high-pressure  head. 
(An  extra  high-pressure  head  should  be 
carried.)     Then  when  steam  enters  at  one 
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grate  area  of  82.85  square  feet.  There  are 
410  2-inch  flues,  13  feet  loJ4  inches  long. 
The  rigid  wheel-base  is  15  feet,  and  the 
total  engine  wheel-base  is  25  feet  9  inches. 
The  engine  weighs  .^or.ooo  pounds,  of 
which  159.000  are  on  the  drivers. 

These  engines  are  pulling  trains  of  3,000 
tons  over  a  somewhat  undulating  division, 
and  it  is  expected  when  the  company  get 
a  full  supply  of  their  new  steel  50-ton  cars 
that  the  engines  will  take  trains  of  4,000 
tons  along  without  difficulty.  Two  fire- 
men are  employed  on  each  engine. 


Care    of   the    Vauclain    Compound. 

In  running  a  Baldwin  compound.  look 
for  loose  rocker  boxes  before  starting  out, 
especially  in  a  direct-motion  engine. 

Adjust  the  poppet  valves  on  the  low- 
pressure  cylinder  so  that  they  are  not  too 
light.  Examine  large  nuts  on  high-pres- 
sure piston  rods.  The  low-pressure  nuts 
■do  not  work  loose  readily.  The  front  end 
of  main-rod  brasses  will  need  to  be  re- 
duced nearly  as  often  as  the  back  end. 
and  a  loose  pin  in  front  end  of  main  rod 


gone,  then  engine  can  be  thrown  into 
simple.  In  slippery  weather,  after  engine 
is  notched  down  about  half  stroke,  I  throw 
engine  into  simple  in  order  to  get  more 
uniform  pressure  in  cylinders,  which  pre- 
vents slipping  and  probably  doubling. 

In  drifting  down  hill  with  steam  shut 
off,  engine  should  be  put  in  simple,  or, 
better  still,  cylinder  cocks  should  be 
opened,  and  engine  will  not  retard  train. 
The  lubricator  will  feed  and  should  be 
managed  the  same  as  a  simple  engine. 

Vauclain  compounds  should  not  be 
pooled,  for  they  will  get  nothing  but  ne- 
glect and  abuse,  and  give  unsatisfactory 
service. 

Now  in  regard  to  break-downs.  The 
breaking  of  a  piston  valve  is  the  worst 
break-down  that  could  be.  The  break- 
ing of  a  valve  stem  inside  of  the  valve  is 
about  as  bad.  as  it  goes  entirely  through 
the  heads,  being  held  on  by  a  nut  at  each 
end.  In  that  case  live  steam  enters  at  the 
holes,  making  it  impossible  to  keep  steam 
out  of  cylinders  after  valve  is  blocked,  un- 
less   the    holes    can    be     plugged,    which 


end  of  the  cylinder  it  passes  to  the  other 
end  (the  piston  is^  out,  remember), 
through  tne  valve  the  same  as  if  it  was 
exhaust  steam,  to  the  low-pressure  cylin- 
der, making  really  a  high-pressure  engine 
in  low-pressure  cylinder  on  that  side. 

Then  suppose  a  low-pressure  piston 
broke,  you  would  take  off  the  front  low- 
pressure  head  (or  what  was  left  of  it), 
and  remove  the  piston  and  rod,  leaving  it 
out  the  same  as  would  be  done  with  high- 
pressure  cylinder.  But  in  this  case  you 
would  not  have  to  carry  an  extra  head, 
as  you  can  board  it  up  with  wood  to  keep 
the  steam  from  blowing  out  of  it  Of 
course  the  piston-rod  hole  would  have  to 
be  plugged  up  in  back  head.  It  is  evident 
that  it  is  unnecessary  to  take  down  main 
rod  or  eccentrics  or  to  disconnect  valve 
stem,  as  this  gives  you  the  use  of  three 
pistons,  and  you  can  work  her  either 
simple  or  compound,  making  an  engine  on 
one  side  only  a  rare  thing. 

This  would  seem  to  be  an  ideal  engine 
for  long  passenger  trains  where  a  simple 
engine  on  one  side  could  not  handle  the 
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train  a  compound  could  take  the  train  till 
relieved,  by  using  three  pistons. 

The  time  consumed  in  disconnecting  a 
simple  engine  where  you  would  have  to 
take  down  the  main  rod,  and  the  time  con- 
sumed in  disconnecting  a  Baldwin  com- 
pound where  you  do  not  take  down  the 
main  rod  is  apparently  in  favor  of  the 
compound.  A.  A.  Lindley. 

Oskaloosa,  la. 


The  Top  of  a  Wheel   Moving   Faster 
Than  the  Bottom. 

The  question  of  the  top  of  the  driving 
wheel  traveling  faster  than  the  bottom 
has  arisen  once  more,  and  as  an  explana- 
tion is  wanted,  the  illustration  has  been 
made  to  help  make  it  clear. 

Suppose  the  driver  shown  be  rolled  back 
to  A  so  the  point  C  is  on  A.  Then  if  it 
is  rolled  toward  B,  this  point  C  will  move 
through  the  path  A  C  B.  as  drawn.  This 
is  true  of  any  point  selected,  and  that 
point  will  follow  a  similar  path. 

At  the  same  time  the  bottom  of  the 
driver  rolls  along  the  rail  from  A  to  B. 
which  distance  is  so  plainly  less  than  the 
path  ACB  as  to  need  no  argument  that  the 
point  C  travels  farther  in  the  same  time, 


EQUIPMENT  NOTES. 

Pressed-Steel  Car  Company  have  re- 
ceived an  order  for  forty  cars  from  the 
Lorain  Steel  Company. 

The  Intcroceanic  Railway  have  ordered 
six  consolidation  locomotives  from  Schen- 
ectady Locomotive  Works, 

The  Lehigh  Valley  Railroad  have 
ordered  400  40-ton  box  cars  from  the 
American  Car  &  Foundry  Company. 

The  United  States  Navy  Yard  at  Nor- 
folk have  recently  ordered  a  heavy  switch- 
ing locomotive  from  H.  K.  Porter  &  Co. 

The  Rogers  Locomotive  Works  are  to 
build  three  ten-wheel  locomotives  for  the 
St.  Louis  Southwestern  Railway  Com- 
pany. 

The  New  York  Central  &  Hudson  River 
Railroad  have  ordered  twenty  mogul  loco- 
motives from  the  Schenectady  Locomo- 
tive Works. 

It  is  reported  that  the  Terre  Haute  Car 
&  Manufacturing  Company  are  to  build  for 
the  Vandalia  Line  100  coal  cars  of  80,000 
pounds  capacity. 

Pittsburgh  Locomotive  Works  have  re- 
ceived an  order  for  three  six-wheel  switch- 


Mr.  G.  R.  Brown  has  retired  from  the 
position  of  general  superintendent  of  the 
Fall  Brook  Railway,  on  account  of  the 
absorption  of  that  road  by  the  New  York 
Central.  Mr.  Brown  entered  the  service 
of  the  Fall  Brook  Railway  in  1864  as  tele- 
graph operator,  and  he  has  been  with  the 
road  ever  since.  He  was  successively 
train-dispatcher,  superintendent  and  then 
general  superintendent.  When  he  became 
general  superintendent  the  company  had 
been  suffering  from  numerous  accidents 
and  wrecks  due  to  recklessness  and  care- 
lessness. Mr.  Brown  instituted  a  rigid 
system  of  discipline  by  means  of  bulletin- 
board  notices  and  the  keeping  of  records 
of  the  men,  but  no  suspensions  were  made. 
The  plan  worked  so  well  that  accidents  al- 
most entirely  ceased  within  a  few  months. 
Mr,  Brown  contributed  an  article  to  Loco- 
motive Engineering  in  1896  describing 
the  system  of  discipline  without  suspen- 
sion, which  was  afterwards  published  in 
pamphlet  form.  Many  railroad  companies 
have  now  adopted  the  Brown  system  in 
full  or  in  modified  form. 


TOP  OF  WHEEL  MOVES  FASTER  THAN  BOTTOM. 


consequently  must  travel  faster.  This 
curve  is  called  a  "cycloid,"  and  measures 
just  four  times  *he  diameter  of  the  circle, 
while  the  distance  A  B  is  only  3.1416-I- 
times  the  diameter.  This  makes  the  path 
of  the  cycloid  27.3  per  cent,  longer  than 
the  distance  traveled — nearly,  'this  dif- 
ference in  the  travel  of  the  top  and  bottom 
of  the  wheel,  however,  is  due  solely  to  the 
point  of  view.  If  we  consider  the  axle 
as  the  stationary  point,  as  with  the  engine 
jacked  up,  then  both  top  and  bottom  move 
alike.  But  on  the  rail  the  axle  is  moving 
along,  parallel  to  the  rail,  and  the  point  on 
the  rim  is  leaving  the  rim  and  revolving 
around  the  moving  axle. 

An  easy  way  of  showing  this  is  to  take 
any  round  object,  like  a  silver  dollar, 
and  laying  .'  down  flat  roll  it  along  the 
edge  of  a  ruler,  keeping  a  pencil  point 
against  some  particular  point  in  the  rim. 
This  pencil  will  trace  a  curve  like  that 
shown,  showing  the  path  of  any  point. 

After  all  is  said  and  done,  however,  the 
fact  remains  that  from  a  practical  stand- 
point this  is  not  worth  considering,  as  the 
drivers  drive  and  the  other  wheels  carry 
their  loads  without  regard  to  the  cycloidal 
curve — depending  mostly  on  a  good  track 
and  plenty  of  steam  in  the  cylinder. 


ing  locomotives  from  the  Cleveland,  Lor- 
ain &  Wheeling  Railway. 

It  is  reported  that  the  Great  Central 
Railway  of  England  are  about  to  place  an 
order  for  twenty  locomotives  with  the 
Baldwin  Locomotive  Works. 

The  American  Car  &  Foundry  Com- 
pany are  to  build  at  the  Wells  &  French 
Works  200  refrigerator  cars  for  the  Chi- 
cago, Burlington  &  Quincy  Railroad,  also 
at  the  works  of  the  Missouri  Car  &  Foun- 
dry Company  100  cars  for  the  National 
Rolling  Stock  Company. 

The  Southern  Railway  Company  have 
orderedlocomotives  as  follows;  Pittsburgh 
Locomotive  Works,  seven  consolidation ; 
Schenectady  Locomotive  Works,  four  ten- 
wheel  passenger ;  Richmond  Locomotive 
&  Machine  Works,  four  ten-wheel  passen- 
ger and  eight  consolidation. 

The  Wabash  Railroad  Company  have 
placed  the  following  orders :  Rhode  Island 
Locomotive  Works,  fifteen  moguls ;  Bald- 
win Locomotive  Works,  five  moguls,  three 
compound  passenger  eight-wheclers  and 
two  simple  passengers ;  Richmond  Loco- 
motive Works,  eight  moguls,  four  of  them 
being  compounds. 


There  was  a  time,  before  dining  cars 
became  a  fad,  that  the  Baltimore  &  Ohio 
Railroad's  Queen  City  Hotel,  at  Cumber- 
land, Md.,  was  noted  for  its  service  and' 
cuisine.  In  latter  years,  the  reputation 
declined,  as  few  travelers  partook  of  sus- 
tenance at  the  long  tables  in  the  big  din- 
ing room.  But  an  effort  is  to  be  made 
to  restore  the  reputation  of  the  seventies 
and  eighties,  and  the  hostelry  has  been- 
placed  in  charge  of  I.  N.  Shattuck,  who- 
has  been  dining-car  superintendent  of  sev- 
eral big  Western  roads.  Considerable 
money  will  be  spent  on  the  hotel,  and  it 
will  again  try  for  first-class  patronage. 


The  Master  Car  Builders'  Convention- 
will  begin  at  Old  Point  Comfort,  Va.,  on- 
Wednesday,  June  14th,  and  the  Master 
Mechanics'  Convention  will  begin  at  the 
same  place  on  the  Monday  following.  The- 
Executive  Committees  of  both  associa- 
tions have  to  elect  new  secretaries  ini 
place  of  Mr.  Cloud,  who  retires. 


The  four  passenger  engines  built  re- 
cently by  the  Schenectady  Locomotive- 
Works  for  the  Vandalia  line  appear 
to  be  giving  great  satisfaction.  One 
of  these  engines  was  illustrated  in- 
our  May  number.  Mr.  W.  C.  Arp, 
superintendent  of  motive  power,  writing- 
about  the  engines,  says :  "We  have  been- 
unusually  fortunate  in  breaking  in  these 
locomotives  without  developing  any  de- 
fective parts  or  causing  delays  to  our 
trains.  They  have  thus  far  proven  to  be 
free  steamers  with  out  heaviest  passenger- 
trains,  and  the  tank  of  6,000  gallons  ca- 
pacity enables  us  to  run  these  engine  117 
miles  with  one  tank  of  water,  the  train- 
consisting  of  seven  cars,  viz.,  two  postal: 
cars,  one  combination  coach  and  baggage 
car,  one  coach,  two  sleepers  and  one  din- 
ing car. 
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Creeping  Rails  on  tlie  Eads   Bridge. 

One  of  the  "fishiest'  sounding  stories 
we  have  run  across  lately  is  the  creeping 
of  rails  on  the  Eads  Bridge  across  the 
Mississippi,  and  yet,  strange  to  say,  it  is 
borne  out  by  facts  and  statements  that 
cannot  be  disputed. 

Through  the  kindness  of  Mr.  N.  W. 
Eayrs,  we  are  able  to  show  the  crcei)ing 
points  which  are  used  to  take  care  of  this 
and  not  disturb  traffic.  This  is  so  clear 
as  to  need  practically  no  explanation,  the 
rails  from  the  bridge  simply  creeping  off 
and  past  the  points  which  are  securely 
fastened  to  the  solid  approaches  at  the 
ends.  At  the  other  or  rear  end  (counting 
the    direction    of    traffic)    extra    rails    are 


ing  adjustment  at  the  east  end  of  the 
west-bound  track,  go  through  the  straight 
track  around  a  5°  45'  curve,  340  feet  long, 
and  out  again  on  a  tangent,  until  taken  out 
at  the  west  end  of  this  section  of  track. 

We  endeavored  to  find  the  relation  be- 
tween the  creeping  of  track  and  the  amount 
of  tonnage  hauled  over  or  the  number  of 
trains,  to  try  and  find  some  key  to  the 
peculiar  performance,  but  have  not  been 
able  to,  as  yet.  The  fact  remains  that  the 
rails  creep  from  30  to  60  feet  per  month, 
or  from  i  to  2  feet  per  day,  so  that  a  rail 
creeps  across  the  bridge  in  from  28  to  56 
days.  It  gives  one  a  kind  of  "creepy" 
feeling,  but  the  facts  stand,  and  explana- 
tions arc  in  order. 


that  there  should  be  sufficient  grate  area 
provided  so  that  the  coal  consumption 
should  never  exceed  35  pounds  per  square 
foot  per  hour,  and  prefers  that  it  should 
not  exceed  25  pounds.  Locomotives  work- 
ing hard  rarely  burn  less  than  100  pounds 
of  coal  per  hour  on  every  square  foot  of 
grate,  and  the  consumption  frequently 
runs  as  high  as  200  pounds  per  hour. 
With  Wootten  fireboxes  having  extremely 
large  grate  area  the  coal  consumption  will 
generally  exceed  50  pounds  per  square 
foot  per  hour.  From  these  figures  we 
should  conclude  that  it  is  entirely  imprac- 
ticable to  design  a  water-tube  boiler  that 
would  generate  the  steam  needed  to  pull 
a  fast  heavy  passenger  train. 


Section  C. — D. 


Section  A.—  B. 


CREEPING   RAIL    POINTS   ON    EADS    BRIDGE. 


fastened  on  and  are  dragged  through  and 
into  position  by  the  creep  of  the  rails. 

When  a  complete  rail-length  has  been 
worked  through  they  add  another  at  the 
tail  of  the  procession  and  take  off  the  one 
which  has  crept  through.  This  one  is 
transferred  to  the  other  track  and  imme- 
diately starts  back. 

There  are  four  of  these  devices  on  the 
bridge,  one  for  each  end  of  each  track. 
These  take  up  the  motion  of  the  track 
over  the  bridge,  a  distance  of  1,700  feet. 
At  the  east  end  is  a  double  crossover, 
which  is  also  protected  against  creep  by  a 
pair  of  these  devices,  one  on  each  track. 
East  of  this,  again,  is  a  stretch  of  about 
1,500  feet  of  track  on  the  east  approach 
trestle,  where  one  of  these  devices  is  put 
on  each  track.     Rails  placed  in  the  creep- 


Water-Tube    Boilers    Gaining    Favor. 

Marine  engineers  insist  that  an  im- 
portant lesson  of  the  late  war  is  that  the 
ordinary  return  tubular  boiler  used  in  the 
navy  must  go  and  make  room  for  some 
form  of  water-tube  boiler.  Water-tube 
boilers  are  greatly  favored  by  many  pro- 
gressive engineers,  and  we  have  lately 
heard  considerable  talk  about  trying  them 
again  on  locomotives,  but  we  doubt  if  any 
improvement  in  steam  n^aking  or  economy 
of  heat  could  be  effected  by  such  a  change. 
A  paper  was  read  before  the  American 
Society  of  Naval  Engineers  lately  on 
"Boilers  for  the  Navy,"  by  Past-Assistant 
Engineer  J.  K.  Robinson,  which  seems  to 
demonstrate  that  the  ideal  water-tube 
boiler  for  naval  purposes  is  entirely  im- 
practical  for  locomotives.     He   maintains 


The  following  are  extracts  from  the 
paper  referred  to : 

"The  boilers  must  have  a  large  grate 
surface  so  that  steam  can  be  furnished 
with  readiness  to  the  engines.  To  go  fur- 
ther, contract-trial  speeds  should  be  ob- 
tained by  burning  not  much  more  than  25 
pounds  per  square  foot  of  grate  surface 
under  the  boilers.  This  would  insure  the 
ability  to  attain  this  speed,  a  maximum 
speed  in  practice,  without  great  diflSculty. 
The  boilers  should  be  divided  into  small 
units  so  that  it  will  be  possible  to  over- 
haul them,  one  by  one,  without  at  any 
time  making  any  great  inroad  into  the 
steam-producing  plant. 

"We  want  to  avoid  the  great  fatigue  to 
the  men,  the  great  loss  of  feed  water,  the 
rapid    fouling   of   the   boilers   incident   to 
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their  being  maintained  at  all  times  with 
lighted  fires  under  them  all.  We  want  to 
avoid  any  great  expenditure  of  coal  in- 
cident to  keeping  the  vessel  at  all  times 
in  complete  readiness  for  action.  The 
boilers  must  be  accessible  to  repairs  and 
cleaning,  inside  and  out. 

"To  fulfill  these  requirements  we  must 
have  boilers  that  are  capable  of  generating 
steam  quickly  from  a  cold  boiler.  Such 
boilers  could  be  maintained  with  heavily 
primed  fires  ready  for  lighting,  but  not 
lighted  until  required,  and  such  boilers 
would  be  capable  of  furnishing  a  full 
supply  of  steam  to  the  engines  at  short 
notice.  By  the  use  of  hydrokineters  the 
water  in  these  boilers  could  always  be 
kept  hot. 

"The  wear  and  tear  on  the  ships  would 
be  decreased  and  could  be  controlled.  The 
ship  being  fitted  with  such  boilers,  a  full 
watch  would  not  be  required  at  all  times 
:in  the  terrific  heat  of  the  fire  rooms;  hav- 


It  must  be  accessible  for  repairs  and  clean- 
ing. It  must  have  large  grates,  but  grates 
that  are  short,  so  as  to  be  easily  worked, 
and  that  gain  area  by  an  increase  in  the 
total  width. 

"There  have  been  experiments  with 
water-tube  boilers  for  years.  There  is 
an  infinite  variety  of  this  general  type  of 
boiler.  They  have  tubes  of  all  shapes 
and  sizes,  placed  at  all  angles.  These 
tubes  are  connected  with  many  types  of 
steam  and  water  drums,  placed  some 
within  and  some  without  the  boiler  proper. 
These  boilers  are  supplied  with  feed 
heaters,  air  heaters,  and  all  sorts  of 
economizers.  But  the  boiler  that  we  want, 
the  boiler  that  we  must  have,  has  certain 
fixed  requirements  of  design.  Many  of 
the  types  of  water-tube  boilers  fail  at 
once  to  satisfy  those  requirements.  Is 
there  one  that  will  satisfy  them  all?  If 
there  is  such  a  boiler,  which  one  is  it? 
If  no  such  boiler  vet  exists,  what  modifica- 
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heintzleman's  self-dumping  ash  pan. 


ing  the  men  within  call  would  be  suf- 
ficient. The  crew  would  not  be  worn  out 
with  hard  work  to  such  a  deplorable  ex- 
tent as  now  obtains. 

"As  the  time  required  to  raise  steam 
from  a  cold  boiler  is  largely  due  to  the 
time  required  to  heat  to  the  boiling  point 
the  water  contained  in  the  boiler,  in  order 
to  have  boilers  that  will  be  capable  of 
raising  steam  quickly,  we  must  have 
l)oilers  having  a  small  amount  of  con- 
tained water  as  compared  with  the  cylin- 

•  drical  boilers  that  arc  now  in  use. 

"There  are  many  other  lessons  to  be 
drawn  from  the  late  war  between  the 
United  States  and  Spain,  but  the  necessity 
for  the  use  of  water-tube  boilers  is  the 
great  lesson  to  the  engineer.  To  know 
that  certain  qualities  of  this  type  of  boiler 
must  be  obtained  to  insure  satisfaction, 
is  also  interesting.  To  have  a  successful 
and  satisfactory  water-tube  boiler  we 
must  have  a  boiler  that  is  simple, 
■economical  under  the  ordinary  conditions 

•  of  use,  and  with  as  few  joints  as  possible. 


Air-Operated   Self-Dumping    Ash  Pan. 

An  official  of  the  Southern  Pacific  writes 
us  concerning  the  ash  pan  shown  in  the 
annexed  engravings : 

"Enclosed  please  find  print  and  specifi- 
cations of  a  patent  for  dump  ash  pan 
issued  to  Mr.  T.  W.  Heintzlcman,  master 
mechanic,  Southern  Pacific  Company,  at 
Sacramento.  By  referring  to  the  print, 
you  will  notice  the  pan  is  provided  with 
side  openings  for  admission  of  air,  which 
are  closed  by  screens,  fitted  with  adjust- 
able dampers,  to  regulate  the  admission 
of  air  to  the  fire.  This  arrangement  makes 
the  pan  absolutely  fireproof. 

"On  locomotives  fitted  with  this  device 
fewer  delays  are  experienced  on  account 
of  dirty  fires;  the  labors  of  the  fireman 
are  decreased  by  reason  of  his  not  being 
obliged  to  'hoe  out,'  as  with  the  old  style 
of  pans,  and  can  always  have  a  clean  fire 
by  slightly  shaking  the  grates  and  dump- 
ing the  pan  with  air  cylinder  and  four- 
way  cock  attachment. 

"This  pan  has  been  designed  for  loco- 
motives with  shallow  fireboxes,  and  can 
be  placed  on  this  style  of  boilers  irrespec- 
tive of  number  of  driving  wheels,  for  it 
is  made  in  sections  to  suit  varying  dis- 
tances between  axles.  Mr.  H.  J.  Small, 
superintendent  of  motive  power  and  ma- 
chinery, Southern  Pacific  Company,  has 
placed  this  pan  on  quite  a  number  of  loco- 
motives in  service,  and  also  upon  the  new 
equipment  which  has  been  ordered.  This 
pan  has  been  in  use  on  these  lines  for 
about  a  year,  and  using  it  in  connection 
with  the  'baffler  fire  door,'  which  was 
adopted  some  years  ago,  and  has  shown 
very  beneficial  results,  both  as  to  economv 
in  consumption  of  fuel  and  absence  of 
black  smoke  emitted  from  locomotives. 
A  shallow  pan  has  also  been  designed  for 
deep  fireboxes." 


tions  must  be  made  in  that  type  of  water- 
tube  boiler  that  comes  nearest  to  satisfy- 
ing the  requirements  to  make  it  satisfac- 
tory now  and  hereafter?  For  the  sake  of 
uniform  design,  some  one  type  must  be 
found  and  adhered  to." 


The  Pratt  &  Whitney  Company,  Hart- 
ford, Conn.,  have  issued  an  illustrated 
catalogue  and  price  list  of  their  small-tool 
department.  The  greater  part  of  it  is  de- 
voted to  taps,  dies  and  other  cutting  tools. 
The  catalogue  will  be  a  very  useful  refer- 
ence to  machine-shop  foremen,  tool-room 
men  and  other  machinists. 


The  Ingersoll-Sergeant  Company,  New 
York,  have  issued  an  illustrated  catalogue 
marked  "25.000,"  which  indicates  the  num- 
ber of  machines  finished  by  the  company. 
Besides  telling  the  number  of  rock  drills 
made,  the  pamphlet  gives  a  great  many 
interesting  facts  about  the  work  done  by 
the  drills.  It  will  be  sent  free  to  friends 
of  Locomotive  Engineering. 


Despite  the  fact  that  the  mail  trains 
operated  by  the  Chicago,  Burlington  & 
Quincy  Railroad  between  Chicago  and 
Council  Bluffs  are  the  fastest  in  the  coun- 
try, their  engineers  experience  compara- 
tively little  difficulty  in  keeping  them  on 
time.  One  of  the  two  mail  trains,  No.  7. 
has  been  late  but  once  this  year.  The 
other.  No.  15.  is  an  hour  faster  than  No.  7, 
but  its  showing  is  almost  equally  good. 
Four  times  only,  since  January  ist,  has  it 
failed  to  make  its  schedule  of  500  miles 
in  ioJ4  hours. 


The  Pressed-Steel  Car  Company  have 
arranged  to  have  a  comprehensive  exhibit 
of  its  various  styles  of  cars  at  the  Old 
Point  Convention.  Not  only  will  their 
types  be  shown  in  new  cars,  but  a  com- 
plete series  of  cars  manufactured  early  in 
the  history  of  the  company  and  since  then 
in  use  by  prominent  roads,  will  be  ex- 
hibited. The  cars  will  be  sent  to  Old 
Point  in  exactly  the  condition  in  which 
they  are  received  from  the  roads,  in  order 
that  there  may  be,  for  the  benefit  of  rail- 
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road  men,  an  ocular  demonstration  as  to 
how  the  cars  were  in  service.  Of  the  old 
cars  to  be  on  view  tlic  Pennsylvania  Com- 
pany will  contribute  one ;  the  Baltimore 
&  Ohio  Railroad,  one;  the  Pittsburgh, 
Bessemer  &  Lake  Erie  Railroad,  one  self- 
clearing  hopper,  and  the  Lake  Superior 
&  Ishpcming  Railroad,  a  designed  ore 
car.  The  exhibit  will  be  not  only  inter- 
esting but  instructive. 


Tongs    for    the    Railroad    Blacksmith 
Shops. 

BY  JAMES   RAHILLY. 

I  do  not  approve  of  the  system  in  vogue 
in  many  shops  of  cutting  down  the  num- 
ber of  tongs  that  experience  has  shown 
to  be  almost  a  necessity — at  least  an 
economy.  The  good  blacksmith  will  keep 
his  tools  in  good  shape,  and  will  also  keep 
his  forge  looking  respectable.  An  untidy 
fire  shows  the  lack  of  system  on  the  part 
of  the  blacksmith. 

A  convenient  tool  and  tong  is  shown  in 
Fig.  I.  It  is  easily  made  and  should  be 
at  every  forge,  so  that  all  tools  except  the 
ones  you  are  using  can  be  kept  in  the  rack, 
where  you  know  where  to  find  them. 

Locomotive  work  requires  a  variety  of 
tongs,  such  as  round,  square,  clevis  and 
collar  tongs.  As  much  repair  forging  is 
done  from  old  axles,  round  tongs  will  be 
first  considered.  There  should  be  a  com- 
plete set  of  round  tongs  from  %  to  4^ 
inches,  by  eighths,  and  from  this  to  7  inches 
by  fourths.  The  size  should  be  stamped  on 
the  reigns  (or  handles),  as  well  as  the 
fire  to  which  they  belong.  The  proper 
shape  is  shown  in  Fig.  2,  which  is  also  the 
shape  for  square  bars,  except  that  the  jaws 
are  V  instead  of  round.  One  set  of  these 
should  accommodate  a  good-sized  shop. 

All  tongs  should  be  forged  solid  from 
soft  steel.  Flat  tongs  should  have  lips, 
and  in  fact  the  following  points  may  be 
followed  to  advantage : 

1.  The  lips  must  grasp  firmly  the  piece 
held 

2.  The  reigns  shall  be  swaged  their  full 
length. 

3.  They  should  taper  (edgewise)  their 
whole  length. 

4.  When  firmly  grasping  a  piece  the 
reigns  should  be  parallel  and  not  be  wider 
than  2  inches. 

5.  The  reigns  should  be  in  line  with 
center  of  piece  held,  and  should  have 
enough  elasticity  to  be  springy  with  the 
firm  grasp  of  the  hand. 

In  making  such  tools  a  man  should 
finish  them  carefully,  as  they  are  used 
every  day  and  do  not  want  to  be  clumsy  or 
rough.  In  forging  a  pair  of  3-inch 
tongs  proceed  as  follows :  Take  a  piece 
of  2-inch  round  stock  and  swash  it  down 
under  a  hammer  to  twice  the  thickness  of 
the  reigns  (in  this  case  this  would  be  lJ4 
inches),  and  let  it  spread  as  it  will.  Then 
turn  it  edgewise  and  fuller  it  to  the  right 
depth  at  the  beginning  of  the  flat  part. 
Turn  it  upside  down  and  move  fuller  to 


the  right  enough  to  allow  thickness  for 
jaw  and  fuller  this  down  about  I  inch. 
Then  take  a  set  and  bring  stock  to  the 
center,  like  Fig.  3,  and  turn  to  the  left. 
With  a  set  laid  diagonally  across  the  point 
A,  Fig.  4,  sink  it  down  to  the  right  thick- 
ness. Then  draw  out  your  reigns;  this  is 
the  work  of  one  heat.  Forge  two  like 
this. 

The  jaws  should  be  finished  first,  before 
either  the  reigns  or  lips.  For  this  you 
want  a  l-inch  bottom  fuller,  about  4  inches 
high.  Lay  your  piece  on  top,  as  in  Fig.  S, 
holding  at  A,  and  work  this  cornerwsie 
and  round,  so  as  to  agree  with  the  inside 
circle  after  it  is  turned  upside  down  on 
the  horn.  Work  the  outside  corner  pretty 
well  to  a  square,  allowing  sweep  enough 
not  to  bind  when  riveted.     See  how  high 


grasp  the  piece  they  hold.  Lay  out  the 
holes  I  inch  from  the  outside  of  the 
reigns,  then  punch  the  holes.  After  the 
lips  are  swaged  and  trimmed  the  tongs  are 
finished. 

There  are  many  other  ways  of  making 
tongs,  but  this  is  my  choice  after  trying 
them  all.  Flat  and  clevis  tongs  are  easily 
made  and  hardly  need  any  description. 
The  same  can  be  said  of  collar  tongs, 
which  are  really  modifications  of  the 
round  tongs.  There  is  little  lemand  for 
them  in  new  work,  but  on  repair  work 
they  all  come  in  handy. 


The  closing  lecture  in  the  course  of  spe- 
cial railway  lectures  at  Purdue  University 
was  delivered  on  May  2d  by  the  Hon.  D. 
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it  is  to  the  fuller  print  to  the  tips  when 
the  reigns  are  on  the  anvil.  They  should 
be  25^2  inches  high  for  these  tongs.  If 
they  are  right,  swage  up  the  reigns  in 
good  shape,  cool  them  off  and  finish  lip. 
Cut  off  the  stock  long  enough  for  lips. 
Cut  stock  down  like  Fig.  6.  then  take 
fuller  and  spread  it  out.  Take  it  to  ham- 
mer and  lay  it  on  anvil,  as  Fig.  7.  Draw 
out  thin  from  each  side,  leaving  it  thick 
in  middle.  Take  tool  like  Fig.  8  (end 
view)  ;  lay  jaw  in  this  die  and  hammer  it 
out.  Then  bend  lips  to  fit  the  size  piece 
it  is  to  hold  (3  inches  in  this  case).  Have 
both  pieces  exactly  alike. 

The  reigns  should  not  open  wider  than 
is    necessary    to    give   the   jaws    room    to 


P.  Baldwin,  of  Logansport,  Ind.  Judge 
Baldwin,  who  is  a  close  student  of  eco- 
nomics, took  for  his  subject  "Railway 
Prejudices,"  treating  the  subject  from  the 
standpoint  of  the  general  public.  He  gave 
the  history  and  causes  for  the  prejudices 
which  very  generally  exist  in  the  public 
mind  against  railways,  showing  that  these 
prejudices  were  in  the  beginning  well 
founded,  but  that  in  later  j'ears  conditions 
had  materially  changed,  and  that  methods 
of  railway  management  and  operation 
were  no  longer  subject  to  the  abuses 
which  held  in  former  years.  The  subject 
was  ably  handled,  and  the  case  of  the 
people  was  stated  with  fairness  and  im- 
partiality. 
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Investigating  Smokeless  Firing. 

We  have  received  from  Mr.  C.  H. 
Qucrcau,  master  mechanic  of  the  Denver 
&  Rio  Grande,  the  copy  of  a  report  made 
by  Mr.  J.  T.  Slattery,  one  of  his  firemen, 
on  the  method  of  firing  followed  on  the 
Burlington,  Cedar  Rapids  &  Northern 
Railway.  In  writing  to  us  Mr.  Quereau 
says: 

"I  did  not  at  all  doubt  your  article,  but 
thought  it  wise  to  convince  my  firemen 
that  it  is  practical  by  sending  one  of  their 
number  to  investigate.  Already  a  num- 
ber of  my  men  practice  the  method  suc- 
cessfully, and  others  more  or  less ;  so  I 
look  for  a  decided  improvement  in  our 
fuel  records  as  soon  as  they  all  take  hold." 

The  following  are  extracts  from  the  re- 
port: 

"I  herewith  submit  a  report  of  the  one- 
shovel  system  of  firing  engines  on  the 
Burlington,  Cedar  Rapids  &  Northern 
Railroad,  as  observed  by  me :  I  left  Cedar 
Rapids,  March  9th,  at  1.30  P.  M.,  on  train 
No.  9,  engine  179,  twenty-seven  loads  and 
five  empties ;  rode  37  miles  on  this  engine, 
making  a  run  of  23  miles  in  i  hour  and 


to  the  fire  and  making  no  black  smoke. 
While  going  up  a  heavy  grade  the  engi- 
neer would  begin  to  drop  his  engine  one 
notch  at  a  time  until  he  got  her  down 
where  he  wanted  her.  This  engine  made 
one  mile  in  three  minutes  on  seven  shovels 
of  coal,  and  one  mile  in  four  minutes  on 
six  shovels  of  coal.  The  engineer  and 
fireman  both  said  they  liked  the  new  sys- 
tem better  than  the  old  because  it  was 
saving  of  fuel,  and  they  did  not  have  to 
stop  and  clean  fires  as  belore. 

"The  engineer  said  they  used  to  stop 
and  clean  the  fire  and  blow  out  the  front 
end  about  every  50  miles  under  the  old 
way,  while  now  all  they  had  to  do  was  to 
clean  the  ashpans  two  or  three  times  on 
a  iss-mile  division. 

"The  coal  was  all  cracked  and  put  on 
the  tank  in  good  shape.  There  are  coal 
gates  on  all  tenders,  so  the  coal  works 
down  as  fast  as  it  is  used;  all  the  fireman 
has  to  do  is  to  watch  his  fire  and  put  in 
the  coal.  The  fireman  always  knows  the 
orders,  and  when  the  engineer  is  going  to 
stop,  he  always  calls  fireman's  attention 
to  the  fact.     Just  before  he  shuts  off,  the 
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20  minutes.  I  got  up  on  the  engine  as 
soon  as  she  came  in  the  yard  to  go  out; 
looked  in  firebox.  The  grate  surface  was 
covered  by  about  3  inches  of  fire.  There 
were  two  gages  of  water  in  the  boiler. 
The  fireman  put  two  shovels  of  coal  in 
the  firebox  and  turned  on  the  blower,  and 
kept  adding  to  the  fire  one  and  two  shovels 
at  a  time  until  the  engine  was  hot.  The 
injector  was  started  and  kept  working  un- 
til there  were  over  three  gages  of  water 
in  the  boiler;  by  that  time  the  air  was 
tried,  the  engineer  had  his  orders  and  was 
ready  to  go.  As  he  pulled  out,  the  fire- 
man kept  building  up  his  fire,  one  and 
two  shovels  to  a  fire.  He  made  very  little 
black  smoke.  As  soon  as  the  engine  was 
hot  the  engineer  put  his  injector  to  work 
and  kept  it  working,  but  was  constantly 
regulating  the  flow  of  water  by  the  lazy 
cock.  On  going  up  a  heavy  grade  he 
would  cut  the  water  down,  and  while  go- 
ing through  a  sag  he  would  work  it  full 
and  hook  his  engine  up.  All  this  time 
the  fireman  maintained  a  very  even  pres- 
sure of  steam,  varying  only  a  few  pounds, 
never  using  more  than  one  shovel  of  coal 


fireman  opens  the  blower  and  latches  the 
f.rebox  door;  in  this  way  there  is  very 
little  black  smoke  around  stations.  I  re- 
turned to  Cedar  Rapids  on  train  No.  10, 
engine  175,  with  twenty-eight  loads.  This 
engine  did  not  steam  as  freely  as  engine 
179,  and  had  to  be  favored  by  shutting  off 
the  injector.  This  engine  had  been  out  of 
the  shop  over  two  years.  The  fireman  on 
engine  175  used  but  one  shovel  to  the  fire, 
but  made  some  black  smoke,  as  he  put  his 
fires  in  closer  together.  I  asked  the  fire- 
man if  the  engine  would  not  do  better  if 
he  were  to  use  three  shovels  to  the  fire. 
He  said  he  would  try  it,  and  did  so  for  a 
few  miles,  but  the  results  were  not  as 
good  as  before.  I  told  him  he  had  better 
fire  the  engine  in  his  own  way,  and  he  did 
so,  with  about  the  same  results.  While 
the  engineer  stopped  to  take  water,  the 
fireman  put  on  the  blower  and  got  his 
boiler  well  filled.  He  had  no  more  trouble 
the  balance  of  the  trip,  about  23  miles. 
While  making  this  trip  I  met  engine  170 
with  a  train  of  thirty-two  loads,  engine 
S3  with  a  passenger  train  of  three  cars, 
engine  72  with  a  train  of  thirty-five  loads, 


and  engine  190  with  a  train  of  thirty-two 
loads  and  five  empties.  There  was  no 
black  smoke  from  any  of  these  engines. 
Mr.  J.  H.  Burns,  assistant  master  me- 
chanic, told  me  all  the  engineers  and  fire- 
men were  using  the  one-shovel  system. 

"I  left  Cedar  Rapids  March  loth  at  10.50 
A.  M.,  train  No.  9,  engine  No.  170,  with 
thirty-three  loads.  This  train  was  ready 
to  pull  out  when  I  got  her.  The  fireman 
had  his  fire  well  built  up ;  engine  was  hot, 
and  injector  put  to  work  as  soon  as  train 
was  clear  of  the  yard.  We  made  the  run 
of  24  miles  in  58  minutes.  The  engine 
was  hot  all  the  time,  and  never  had  less 
than  three  gages  of  water.  The  door  had 
to  be  latched  several  times  to  keep  the 
engine  from  blowing  off.  The  firtman 
never  used  but  one  shovel  of  coal  to  the 
fire,  and  made  no  black  smoke. 

"My  next  ride  was  on  engine  No.  72, 
train  No.  67,  with  twenty-eight  loads.  I 
caught  this  engine  out  on  the  road  and 
rode  seven  miles  in  the  way-car.  Neither 
the  engineer  nor  the  fireman  knew  there 
was  anyone  except  the  crew  on  the  train. 
There  was  no  black  smoke.  Finally,  I 
went  over  on  the  engine  to  see  how  she 
was  fired.  They  were  climbing  a  very 
heavy  grade  and  the  engine  was  being 
worked  very  hard,  but  the  pointer  was  at 
180  pounds  with  three  gages  of  water  in 
the  boiler.  Pressure  was  maintained  with 
one  shovel  of  coal  to  the  fire,  and  no  black 
smoke.  I  rode  to  Traer  station  on  this  en- 
gine, where  Mr.  J.  H.  Burns,  assistant 
master  mechanic,  had  provided  lunch  for 
two,  which  I  enjoyed  very  much  after  my 
ride  of  47  miles  on  r.n  engine. 

"I  returned  to  Cedar  Rapids  on  engine 
No.  193,  train  No.  66,  with  thirty-five 
loads.  This  engine  did  not  steam  very 
well  and  the  fireman  had  to  work  pretty 
hard,  and  the  engineer  had  to  watch  her 
very  closely.  Nevertheless,  they  made  a 
good  run.  They  had  lots  of  picking  up 
and  setting  out  to  do,  and  this  helped 
them  to  keep  the  boiler  well  filled.  I 
learned  from  several  other  men  that  this 
is  considered  one  of  the  best  crews  on  the 
road.  I  asked  the  fireman  if  the  engine 
would  not  do  better  if  he  would  use  two 
or  three  shovels  of  coal  to  the  fire,  and  he 
said  he  would  try  it  if  I  wished,  but  he 
knew  she  would  not  do  as  well,  so  I  told 
him  to  fire  his  own  way.  The  run  of  18 
miles  was  made  in  55  minutes  on  the  last 
end  of  the  division.  We  arrived  at  Cedar 
Rapids  at  7  P.  M. 

"March  nth,  left  Cedar  Rapids  at  8.05 
A.  M.  on  train  No.  i.  The  fireman  built 
up  his  fire  by  placing  one  shovel  of  coal 
in  firebox  at  intervals  of  a  few  minutes, 
and  by  the  time  the  train  was  ready  to 
leave,  he  had  his  fire  in  good  shape,  and 
had  made  very  little  black  smoke. 

"This  train  consisted  of  five  cars,  and 
made  the  run  of  31  m'les  in  one  hour,  in- 
cluding five  stops.  This  fireman  was  a 
new  man  on  this  run,  but  never  used  more 
than  one  shovel  of  coal  to  the  fire.  He 
pumped  the  engine  himself  and  kept  the 
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injector  working  all  the  time,  except  when 
pulling  out  of  stations.  He  maintained  h 
pressure  of  ISS  and  160  pounds  all  the 
time.  I  rode  to  Mount  Auburn  on  this 
engine. 

"I  returned  to  Cedar  Rapids  on  train 
No.  4,  engine  No.  30,  with  four  cars.  We 
made  the  run  of  31  miles  in  i  hour  s  min- 
utes, including  five  stops,  and  taking  the 
siding  to  meet  train  No.  51.  This  fireman 
had  no  trouble  in  keeping  the  engine  hot 
with  one  shovel  of  coal  to  the  fire.  They 
had  come  a  distance  of  124  miles  when  I 
got  on  the  engine.  Fireman  had  a  nice, 
bright  fire,  and  you  would  not  think  he  had 
gone  more  than  a  few  miles.  I  looked  at  the 
ash-pans  when  we  arrived  at  Cedar  Rapids 
and  they  were  a  little  more  than  half  full 
after  the  run  of  155  miles.  The  engineer 
told    me   that   they   were    making   a    very 


fireman  on  this  trip.  I  returned  to  Cedar 
Rapids  at  10.15  A.  M.,  and  spent  the  rest 
of  the  day  around  the  shops.  That  night 
I  rode  75  miles  on  a  Chicago,  Milwaukee 
&  St.  Paul  train.  They  do  not  fire  with 
one  shovel,  but  fire  in  the  old  way;  but  did 
not  make  much  black  smoke,  as  they  only 
had  three  cars,  and  the  engine  did  not 
have  to  be  worked  very  hard.  The  fire- 
man said  his  road  was  looking  up  the  one- 
shovel  system.  Several  of  their  men  had 
tried  it,  with  some  success,  but  did  not 
practice  it  very  much. 

"I  rode  97  miles  on  an  Illinois  Central 
train.  No.  3,  with  seven  coaches.  The  fire- 
man said  he  did  not  believe  he  would  be 
able  to  keep  the  engine  hot  with  one- 
shovel  fires,  as  he  had  a  big  engine  and  a 
hard  run,  but  said  there  was  plenty  of  dis- 
cussion   of    the     one-shovel    system,    and 


ally  built,  except  the  running  board  and 
cylinders.  The  old  running  board  went 
out  square  to  the  check,  and  the  steam 
chests  were  inside  of  smokebox.  They 
had  to  be  covered  with  clay  to  keep  the 
cinders  from  burning  them  out.  When 
valves  were  faced  the  smokebox  front  had 
to  be  removed  to  get  at  them. 

This  is  a  neat  looking  engine  in  most 
ways,  and  will  probably  recall  old 
memories  in  the  older  readers.  The  acorn- 
shaped  sandbox  is  a  novelty,  and  the 
whistle  over  the  bell  seems  odd  nowadays, 
although  this  was  done  by  other  builders 
in  the  earlier  days. 


Broken  Valve  Stems. 

I  do  not  agree  with  Mr.  C.  G.  Herman 
in  April  number  of  Locomotive  Engi- 
neering, where  he  says:  "This  engine  will 


AN   OLD  CUYAHOGA  FOR  THE  CLEVELAND,    COLUMBUS   &   CINCINNATI   RAILWAY. 


noticeable  saving  on  coal,  and  his  engine 
steamed  much  better  than  under  the  old 
way  of  firing.  The  fireman  said  he  liked 
the  new  system  better  than  the  old  because 
it  was  not  so  hard  to  keep  the  fire  clean, 
but  said  he  never  had  much  trouble  for 
steam,  as  he  did  not  believe  in  loading  an 
engine.  He  had  been  firing  about  six 
years,  while  the  engineer  had  been  run- 
ning an  engine  about  eighteen  years  on 
this  road.  On  approaching  stations  the 
same  rule  was  observed  as  is  practiced  on 
all  engines.  The  blower  was  opened  and 
the  fire  door  latched  to  prevent  black 
smoke  when  the  engine  was  shut  off.  The 
engine  was  pumped  by  the  engineer  on 
this  trip.  I  rode  on  this  same  engine  with 
the  same  crew  several  days  later.  The  en- 
gine was  fired  with  one  shovel  and  made 
no  black  smoke.     She  was  pumped  by  the 


some  of  the  firemen  were  trying  it  at  times 
on  freight  runs,  but  did  not  have  much 
success." 


An  Old  Cuyahoga  Locomotive. 

This  is  from  one  of  the  few  photo- 
graphs in  existence  of  the  old  Cuyahoga 
engines,  and  we  are  indebted  to  Mr.  Oliver 
D.  Herey,  of  Columbus,  Ohio,  for  the 
use  of  this. 

The  "Louisville"  was  built  in  the  fall 
of  1851  for  passenger  service  on  the 
Cleveland,  Columbus  &  Cincinnati  Rail- 
road, and  was  run  by  Engineer  Horton 
Loomis  (called  "Pap"  Loomis  by  the 
boys).  Mr.  Herey  writes  us  that  he  fired 
this  engine  in  1855  on  the  night  express  for 
Engineer  S.  B.  Alder,  who  was  afterward 
killed  at  Shelby. 

The  picture  shows  the  engine  as  origin- 


haul  a  train  when  one  valve-stem  is 
broken,  and  the  break  does  not  interfere 
with  valve-stem  packing,  and  I  believe  it 
will  run  with  both  valve-stems  broken  in 
same  way.  She  will  go  all  right  after  you 
get  her  started." 

Now,  I  had  a  break-down  with  a  Vau- 
clain  four-cylindered  compound,  where  the 
valve-stem  broke  inside  of  valve  (the 
valve-stem  runs  clear  through  the  valve, 
which  is  not  shown  in  the  cuts),  and  the 
valve  broke  in  the  bridges  between  second 
and  third  packing  'ings  from  front  end. 

Now.  according  to  Mr.  Herman's  theory, 
all  I  would  have  to  do  would  be  to  let  the 
steam  shove  the  piece  of  broken  valve  back 
and  then  let  the  valve-stem  shove  the 
valve  and  piece  ahead,  and  it  would  work 
all  right;  but  it  won't. 

There  is   the   hole   where  the  piece   of 
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valve-stem  came  out  of  to  let  in  live  steam 
into  the  inside  of  valve,  which  will  go 
to  exhaust  side  of  high-pressure  piston 
and  receiving  side  of  low-pressure  piston, 
and  also  making  an  equalization  of  pres- 
sure on  high-pressure  piston,  and  also 
making  the  same  amount  of  pressure  on 
the  receiving  side  of  low-pressure  piston 
as  on  the  receiving  side  of  high-pressure 
piston  on  opposite  side,  which,  owing  to 
the  difference  in  the  diameter  of  the  pis- 
ton, will  prevent  the  engine  moving. 

The  only  thing  to  do.  then,  is  to  dis- 
connect the  valve-stem  and  block  the  valve 
in  the  center,  and  by  taking  a  very  light 
train  and  working  a  light  throttle,  it  would 
not  be  necessary  to  take  the  main-rod 
down.  A.  A.  LiNDLEY. 

[The  case  referred  to  by  Mr.  Herman 
in  his  article  was  a  break  outside  of  stuff- 
ing box.  If  Mr.  Lindley  will  read  care- 
fully further  down  in  the  article,  he  will 
find  this  explained. — Ed.] 


Boiler,  length  over  all — 18  feet  4  inches. 

Boiler,  diameter — 38!^  inches. 

Firebox — Horse-shoe  form. 

Length,  inside — 42  inches. 

Width,  inside — 34  inches. 

Depth,  inside — 58  inches  (crown  to 
gate). 

Boiler  center,  above  rail — 63^  inches. 

Bury  dome  at  rear,  diameter — 38  inches. 

Bury  dome,  height  above  boiler — 26 
inches. 

Small  dome  on  top  of  Bury  dome — 12  by 
14  inches. 

Small  dome  at  front,  diameter — 18 
inches. 

Small  dome  at  front,  height — 30  inches. 

Cylinders,  diameter- — 17  inches. 

Cylinders,  stroke — 22  inches. 

Cylinders,  pitch — 26H  inches  in  10  feet. 

First  to  second  drivers,  centers — 54 
inches. 

Second  to  third  drivers,  centers — 48 
inches. 


were  combined  in  the  earlier  form  of 
Baldwin's  flexible  truck,  which  had  the 
springs  above  instead  of  under,  as  in  his 
later  practice.  The  weight  of  the  engine 
was  transferred  to  the  third  and  fourth 
pairs  of  drivers  through  two  large  half- 
elliptic  springs,  one  on  each  side,  which 
were  placed  above  the  frames  with  an  end 
over  each  journal  box  and  the  center  of 
each  spring  fastened  to  the  frame. 

Two  full-stroke  pumps,  driven  by 
brackets  attached  to  the  piston  rod,  sup- 
plied the  boiler,  and  the  working  barrel  of 
these  pumps  formed  the  guide  upon  which 
the  crosshead  worked.  As  originally  built, 
a  safety  valve  was  placed  on  the  top  of  the 
rear  dome,  and  another  on  the  top  of  the 
front  dome.  No  bells  were  used  at  first, 
and  the  large  square  sandbox  was  midway 
between  the  domes. 

As  the  outside  of  the  rear  bumper  was 
only  30  inches  from  the  firebox,  the  cab 
covered   almost   the   entire   dome.      Small 
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A  Baldwin  Freight  Engine  of  1850. 

From  1848  to  1850  there  were  built  at 
the  Baldwin  shops  three  locomotives, 
"Dauphin,"  "Perry,"  and  "Westmore- 
land," bearing  construction  numbers  333, 
334,  and  357,  respectively;  and  another 
named  "Baltic,"  bearing  construction 
number  366.  These  engines  were  of  the 
Baldwin  E  type,  that  is,  had  four  pairs  of 
coupled  driving  wheels  and  no  trucks. 
They  differed,  however,  from  others  of 
the  same  class  in  having  all  the  driving 
axles  placed  forward  of  the  firebox,  and 
in  having  the  eccentrics  and  the  main  pins 
on  the  rear  pair  of  drivers,  instead  of  on 
the  third  pair,  as  was  customary  on  most 
of  the  other  Baldwins  of  the  class. 

The  first  three  were  placed  upon  the 
Pennsylvania  Railroad,  but  after  a  short 
service  the  "Dauphin"  and  "Perry"  were 
sold  to  the  Philadelphia  &  Reading  Rail- 
road, and  replaced  by  two  of  same  names, 
but  different  types. 

The  "Baltic"  was  built  for  the  B.  &  S. 
Railroad,  probably  a  line  absorbed  later  by 
some  of  the  trunk  lines. 

The  principal  dimensions  of  these  en- 
gines were  as  follows : 


Third  to  fourth  drivers,  centers — 48 
inches. 

Weight  of  engine — 50.975  pounds. 

The  cut-off  was  of  the  Baldwin  half- 
stroke  type,  and  the  valve  worked  on  a 
partition  plate  in  the  steam  chest,  but  the 
rocker  arm  which  moved  it  was  not  placed 
att  of  the  full-stroke  rocker,  as  on  most 
Baldwins,  but  both  worked  in  the  same 
journals,  as  shown  by  the  small  cut.  The 
shaft  of  the  full-stroke  rocker  was  large 
and  hollow.  It  worked  in  the  journal 
boxes  on  the  frame,  and  its  hollow  center 
formed  a  journal  in  which  the  shaft  of  the 
cut-off  rocker  vibrated.  The  inner  ends 
of  the  cut-off  rockers  were  carried  in  a 
bracket  under  the  center  of  the  boiler.  I 
cannot  say  whether  this  arrangement  was 
retained  on  the  "Perry,"  "Dauphin,"  or 
"Baltic,"  but  on  the  one  retained  by  the 
Pennsylvania  Railroad  Company,  the 
"Westmoreland,"  it  was  soon  removed, 
and  only  the  full-stroke  valve  used  until 
1863,  most  probably  because  the  engine 
proved  unsatisfactory  for  road  service  and 
was  always  used  as  a  shifting  engine  in 
the  Altoona  yard. 

The   first   and   second   pairs   of   drivers 


outside  or  auxiliary  frames,  1x4  inches, 
extended  from  front  to  back  bumpers. 
The  boiler  and  the  small  dome  forward 
were  covered  with  Russia  iron,  held  in 
place  by  bands  of  brass.  No  covering  of 
any  sort  was  used  on  the  cylinders  or 
"Bury"  dome. 

The  cylinder  cocks  and  try-cocks  of  the 
pumps  were  not  connected  to  the  cab  by 
rods,  as  now,  and  their  use  was  only  ob- 
tained by  a  trip  out  along  the  engine  side. 
The  valves  were  all  worked  by  hook 
motion  of  D  type,  with  "starting  bars"  in 
cab.  The  hooks  were  connected  by  links 
having  slotted  holes  in  one  end  to  arms  on 
tumbling  shaft,  to  which  reverse  lever  was 
connected. 

The  tenders  were  of  eight-wheel  type, 
with  two  iron  frame  trucks  having  a  28- 
inch  half-elliptic  spring  over  each  journal 
box.  The  cistern  held  1,600  gallons  of 
water,  and  the  coal  space  was  propor- 
tionate. They,  like  the  engines,  were 
painted  green,  but  did  not  have  either  the 
name  of  engine  or  of  owner  painted  on 
them  at  first.  The  engines'  names  were  on 
brass  plates  on  sides  of  boilers. 

In  1864,  Mr.  J.  P.  Laird,  then  Pennsyl- 
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vania  Railroad  master  of  machinery  at 
Altoona,  remodeled  the  "Westmoreland." 
He  placed  a  square  saddle  tank  on  the 
boiler,  removed  the  small  front  dome  and 
the  third  pair  of  drivers,  placed  the  sand- 
box around  the  saddle  of  the  Laird  stack, 
which  replaced  the  old  balloon  type;  sub- 
stituted link  motion  and  a  Sellers  "squirt" 
for  the  hooks  and  pumps,  put  on  a  new 
cab  having  side  doors  and  a  coal  bunker 
behind  on  an  extension  of  the  frame  back 
of  the  rear  bumper.  He  also  added  a  bell, 
and  casings  for  steam  chests,  cylinders, 
and  cylinder  heads,  and  his  pet  form  of 
guide  for  that  removed  with  the  pumps. 
He  painted  her  a  dark  brown,  with  black 
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ROCK   SH.M-T  OF  OLD  PENNSYLVANIA   ENGINE. 


Keeping     on    Good     Terms 
Engineer. 

BY  R.    H.   ROGERS. 

From  the  first  day  when  Ilobart  Hodges 
cnme  to  fire  on  the  D.  L.  &  S.  system  there 
was  but  oneappellation  bestowed  upon  him. 
By  shopmen,  firemen,  engineers,  et  al., 
he  was  called  a  "queer"  fellow.  Just  what 
his  queerness  consisted  of  is  perhaps  hard 
to  explain.  He  was  "queer,"  in  smuch  as 
he  tried  so  hard  to  please  his  engineer,  and 
very  queer  in  the  eyes  of  his  fellow  work- 
ers from  the  fact  that  a  hard  word  from 
the  important  individual  mentioned  would 
cause  him  to  wear  a  long  face  for  a  week. 

Hodges  was  often  severely  censured  by 
his  comrades,  the  other  jackies,  just  be- 
cause he  got  along  so  well  with  all  the  en- 
gineers whom  they  had  pronounced  old 
cranks  and  not  fit  to  ride  on  the  same  en- 
gine with  (the  D.  L.  &  S.,  by  the  way, 
having  more  than  its  share  of  disgruntled 
pullers  of  the  throttle).  Every  railroad 
division  of  a  hundred  miles  or  less  has 
one  or  more  engineers  who  are  the  terror 
of  firemen  and  foremen  generally ;  but  it 
is  safe  to  say  that  no  matter  how  unfavor- 
ably they  might  have  regarded  Hodges  on 
the  start,  he  eventually  won  them  over, 
and  simply  by  humoring  their  pet  hobbies. 

For  instance,  one  day  when  firing  extra, 
he  was  sent  out  with  old  "Pap"  Burns, 
who  ran  tne  "837"  on  the  main  line  local. 
The  peculiarity  about  old  Burns  was  that 
he  was  helpless.  He  wanted  his  fireman 
to  almost  breathe  for  him,  and  in  tb^se 
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wheels,  the  whole  ornamented  with  neat 
stripes  and  letters  of  yellow,  supplemented 
by  small  lines  of  vermillion.  In  this  re- 
built form  she  ran  in  Altoona  yard,  until 
finally  put  out  of  service  about  the  latter 
part  of  1866  or  early  in  1867. 

C.  H.  Caruthers. 
Lansdoiviic,  Pa. 


Among  the  appliances  recently  placed 
by  the  Buflfalo  Forge  Company  was  an 
order  for  two  fans  having  direct-attached 
double-upright  double-acting  enclosed  en- 
gines of  the  United  States  Navy  type, 
which  was  sent  to  Johannesburg.  South 
Africa. 


days  of  brotherhoods  and  "our  rights"  it 
is  very  hard  to  secure  an  accommodating 
individual  even  in  a  fireman. 

So  old  Burns  seldom  had  the  same  man 
more  than  one  trip.  Of  course  his  regular 
fireman  knew  how  to  take  him  and 
humored  him  in  his  whims;  but  when  the 
former  had  the  misfortune  to  strain  his 
back,  necessitating  his  laying  down  the 
shovel  for  a  long  time,  there  was  a  differ- 
ent fireman  on  the  footplate  of  the  "837" 
for  nine  successive  trips. 

The  roundhouse  foreman  was  in  a  quan- 
dary. After  exhausting  the  entire  extra 
list  and  being  unable  to  find  a  man  accept- 
able to  the  above  mentioned  ogre  of  the 
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throttle  and  lever,  he  one  day  climbed  the 
steps  of  the  master  mechanic's  office  for  a 
consultation. 

"Burns  is  a  valuable  man  and  must  be 
humored,"  said  the  latter  functionary, 
after  listening  to  the  doleful  tale  of  his 
subordinate;  "besides,  he  is  a  friend  of 
the  superintendent,  who  wants  him  to  run 
here.  We  certainly  can't  take  him  off 
until  we  exhaust  the  entire  system  of  men. 
Haven't  you  any  more  extra  firemen  lying 
around?" 

"I've  got  this  man  Hodges  down  in  the 
'narrows'  firing  the  gravel  train ;  but 
George  Davis  would  disrupt  the  place  if  I 
should  take  him  off." 

"Well,  you'll  have  to  do  it.  Send  for 
him  to-night  and  tell  him  he  must  go  out 
on  Burns'  run  in  the  morning.  I  am  glad 
I  aint  in  his  place  though,"  added  the 
master  mechanic,  reflectively,  for  he  had 
occasionally  taken  a  ride  on  Burns'  engine 
and  knew  what  the  latter  expected  of  his 
coal-passer, 

Hodges  went  out  as  per  order,  and  there 
was  any  amount  of  gossip  and  r.mall  talk 
around  the  roundhouse  stoves  that  night, 
to  the  effect  that  with  his  return  his  pre- 
vious good  record  in  the  line  of  making 
himself  solid  would  be  forever  shattered. 
Strange  to  say,  however,  when  Burns  re- 
turned the  next  day  he  said  he  was  a  good 
man,  adding,  to  the  unbounded  surprise 
of  the  engine  dispatcher,  that  he  would 
take  him  another  trip.  The  second  trip 
brought  the  revelation  that  he  was  again 
a  good  man.  emphasized  by  a  certain  ad- 
jective which,  if  it  must  be  said,  is  oftener 
in  the  mouths  of  railroaders  than  their 
prayers,  and  with  the  assertion  that  he 
would  keep  Hodges  on  the  "837"  until  his 
regular  fireman  was  able  to  work  again ; 
all  of  which  was  very  pleasant  to  the  mas- 
ter mechanic. 

A  few  days  later,  when  continued  good 
reports  had  reached  his  ear  from  the  fore- 
man and  dispatcher  regarding  the  new  hit 
which  Hodges  had  made,  the  master  me- 
chanic sent  for  him  to  come  upstairs. 

"Mr.  Hodges,"  he  said,  "you  certainly 
have  surprised  me,  and  I  may  add  the  en- 
tire division  by  the  way  in  which  you 
have  ingratiated  yourself  with  the  most 
disagreeable  men  on  it.  I  am  told  that 
you  study  to  please.  You  don't  look  like 
a  man  who  would  try  to  please  everybody, 
so  why  do  you  especially  try  to  please  en- 
gineers? Of  course,"  he  added,  with 
magisterial  severity,  "every  man  wants  to 
keep  his  job.  I  would  like  to  know,  how- 
ever, the  secret  of  your  success." 

Hodges  meditated  for  a  moment.  He 
seemed  uneasy,  and  his  features  gave  every 
indication  that  he  was  haunted  by  un- 
pleasant memories. 

"Mr.  Moore,"  he  finally  replied.  "I  fired 
several  years  before  I  came  on  this  road, 
and  in  that  time  I  had  an  experience 
which  I  will  never  forget.  Bad  feeling 
existing  between  myself  and  my  engineer, 
who  is  now  dead,  resulted  in  my  becom- 
ing a  miserable  man  for  life,  and  though 


I  was  not  to  blame  for  what  happened,  I 
determined  at  any  sacrifice,  and  as  long  as 
I  staid  in  this  business,  to  try  to  get  along 
with  the  man  whom  I  might  be  assigned 
to  fire  for  in  the  future.  If  you  have  noth- 
ing more  to  say  to  me  I  must  go  down  in 
the  shop  and  get  the  engine  ready  for  the 
road." 

Of  course  this  story  was  told  in  the 
presence  of  the  master  mechanic's  private 
secretary,  a  callow  youth  who  sometimes 
talked  too  much.  He  didn't  fail  to  men- 
tion the  conversation  to  the  storekeeper's 
clerk,  his  closely  affiliated  pal,  and  so,  by 
gradual  transition,  it  was  the  property  of 
the  entire  station. 

Hodges  became  at  once  a  man  with  a 
past  and  with  a  history,  and  as  it  takes 
very  little  to  throw  a  glamour  of  mystery 
about  anyone  in  a  railroad  shop,  where 
there  is  so  little  to  talk  about  outside  of 
the  work,  he  was  soon  the  object  of  all 
the  small  talk  of  the  roundhouse.  Noth- 
ing, however,  would  break  down  his  re- 
serve, and  weeks  passed  before  the  story 
was  finally  told.  In  the  meantime  he  con- 
tinued on  the  "837,"  and  nightly  Burns  in- 
dulged in  his  ecstacies  over  the  pearl  he 
had  found  ir  this  eccentric  individuality. 

One  night,  however,  when  a  blizzard 
raged  outside  and  the  fierce  gale  swept 
siftings  of  snow  through  the  ventilators 
;.nd  windows  of  the  dilapidated  old  shop, 
there  was  a  crowd  of  more  than  the  usual 
number  of  engineers,  firemen,  machinists, 
wipers  and  so  on,  gathered  around  the 
cheerful  glow  of  the  red-hot  stove,  one  of 
the  number  which,  completely  encircling 
the  roundhouse  between  the  tracks,  glim- 
mer brightly  on  winter  nights.  In  due 
time  the  "837,"  in  from  her  round  trip, 
was  placed  on  the  pit  by  the  hostler,  where 
she  would  remain  until  morning.  Hodges 
always  wiped  off  the  jacket  before  going 
home  for  the  night,  and,  this  work  done, 
with  his  overalls  under  his  arm,  he  ap- 
proached the  crowd  lolling  indolently  on 
trestles  before  the  blazing  stoves. 

"Boys,"  he  said,  "I  hear  that  I  am  talked 
about  a  great  deal  among  you  all,  simply 
on  the  ground  that  I  try  to  please.  You 
wonder  how  I  get  along  with  Collins. 
Hardcastle  and  with  Burns.  There  was 
a  time  when  I  had  no  such  luck,  and  from 
the  experiences  of  that  time  I  have  learned 
such  a  lesson  that  there  is  nothing  I  would 
not  do  to  keep  peace  between  my  engineer 
and  myself. 

"I  went  on  the  road  because  I  liked  it, 
and  because  it  paid  better.  In  due  time  I 
caught  a  fast  Western  express,  No.  I, 
over  a  division  102  miles  long.  It  was  on 
this  run  that  I  experienced  the  greatest 
scare  that  I  have  ever  known. 

"It  is  a  curious  story.  I  had  been  firing 
for  Hoskins — that  was  his  name — for  five 
months,  and  during  the  most  of  this  time 
not  a  word  had  passed  between  us.  There 
was  bad  blood  from  the  start,  and  our 
animosity  was  proverbial  on  the  division. 
-Mthough  I  didn't  try  as  hard  as  I  do  now 
to  please.  I  tried  to  please  him.     He  dis- 
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Every  railroad  man  knows 
how  slowly  some  people  let 
qo  of  old  ideas  and  ways, 
even  when  it  is  demon- 
strated how  much  better  new 
things  or  new  ways  are.  It 
is  only  a  question  of  time, 
however,  when  the  improve- 
ment is  sure  to  be  adopted. 

For  very  many  years  it 
was  thought  that  oil  and  oil 
alone  was  the  only  thing 
that  should  be  used  for  lu- 
bricating the  various  bear- 
ings of  engines.  After  a 
time  it  was  shown  that  the 
oil  could  be  improved  by  the 
addition  of  oxide  of  lead,  al- 
though lead  is  not  a  lubri- 
cant. The  lead,  however, 
fulfilled  a  mechanical  need. 
Graphite  fills  the  same  me- 
chanical requirements,  and 
in  addition,  is  the  best  solid 
lubricant  known  to  science 
or  practice.  There  is,  though, 
a  great  difference  in  graphite. 
A  pure  flake  graphite,  ground 
to  a  proper  degree  of  fine- 
ness, is  the  only  form  of 
graphite  that  should  be  used. 

Pure  flake  graphite  is  not 
affected  by  heat,  acids,  or 
any  chemicals,  and  largely 
increases  the  value  of  all 
lubricating  oils. 


Joseph  Dixon  Crucible  Co., 

JERSEY  CITY,  N.  J. 


iiKcd  me  from  the  start,  liowever,  and  we 
soon  stopped  speaking. 

"I  suppose  you  can  realize  what  that 
means.  Day  in  and  day  out,  we  traveled 
through  the  world  at  a  mile  a  minute  clip, 
staring  death  in  the  face,  for  five  long 
months,  and  never  heard  each  other's 
voice.  I  suppose  that  I  oughtn't  to  talk 
about  the  man  now  that  he  is  dead,  but  he 
certainly  made  life  nii'icrable  for  me.  Any- 
thing that  he  could  do  to  make  me  fail  for 
steam,  so  that  the  master  mechanic  would 
take  me  off  the  engine,  would  be  done. 

"The  chances  I  have  seen  that  man  take 
to  get  rid  of  me  would  scarcely  be  be- 
lieved. He  would  run  his  water  down  to 
the  lowest  gage  cock,  then  start  both  injec- 
tors at  once,  filling  her  to  the  brim  with 
cold  water.  The  harder,  however,  he 
would  work  to  kill  her  steam,  the  harder 
I  would  fire,  until  finally  he  abandoned 
this  plan  and  complained  to  the  master 
mechanic. 

"  'Mr.  White,  I  want  that  man  off  my 
engine.' 

"  'What  do  you  want  him  off  for:  aint 
he  doing  his  work?' 

"  'Yes.  he  keeps  the  engine  hot.' 

"  'Well,  thr^n,  wait  until  he  fails.  You 
do  your  work  as  well  as  he  does  his  and 
there  will  be  no  trouble.' 

"From  that  interview  he  was  in  an  even 
worse  humor  than  ever.  When  we  left 
the  roundhouse  on  that  fated  day,  which  I 
will  never  forget,  to  back  down  against 
our  train,  he  scowled  at  me  so  vindic- 
tively that  several  men  who  were  standing 
around  said : 

"  'You  had  better  give  that  engine  up. 
Hodges;  Hoskins  has  no  use  for  you  and 
he  will  do  you  if  he  can.' 

"  'I  am  not  at  all  afraid  of  him,'  I  re- 
plied. 'I  can  hit  as  soon  as  he  can.  He 
has  his  back  turned  to  me  on  the  road, 
you  know.' 

"What  a  foolish  remark  that  was!  How 
meaningless  at  the  time,  but  when  viewed 
in  the  light  of  the  later  events  of  that  day, 
how  significant  and  how  incriminating 
to  me ! 

"That  day  we  started  out  eleven  minutes 
late  and  with  two  extra  cars.  I  knew  that 
he  would  plug  the  life  out  of  her.  and  tried 
to  prepare  my  fire  accordingly.  The  run 
was  the  hardest  on  the  road,  over  a  hilly 
country  where  a  minute  lost  on  the  almost 
impossible  schedule  on  which  we  ran  could 
never  be  picked  up  again.  Our  engine  was 
a  ten-wheeler,  a  powerful  machine,  with 
the  boiler  extending  to  the  back  door  of 
the  cab,  so  that  when  I  stepped  up  on  my 
side  it  rose  between  Hoskins  and  me  so 
high  that  only  his  head  and  shoulders  were 
exposed  to  view.  But  I  was  not  often  up 
there.  I  was  always  on  the  footplate 
firing,  seldom  having  the  shovel  out  of 
my  hands  on  that  run  over  the  entire 
division. 

"As  I  said  we  were  eleven  minutes  late 
when  we  got  the  whistle.  The  first 
eighteen  miles  were  up  a  40-foot  grade  to 
the  mile  and  the  running  time  was  twenty- 


five  minutes.  To  pass  Rockwood,  the 
summit,  on  this  time  was  to  make  a 
phenomenal  run.  Leaving  there  the  grade 
changed  and  went  down  very  sleep  to 
Gaitherstown,  where  double  track  ended 
and  single  track  began.  The  train  we  were 
hauling  was  the  Cincinnati  fast  mail.  All 
the  bags  were  snatched  from  the  cranes  by 
the  apparatus  on  the  mail  car  while  run- 
ning at  the  rate  of  sixty  miles  an  hour. 

"Although  we  were  late  and  it  was  as 
much  his  interest  to  make  the  run  as  mine, 
he  resorted  again  to  all  his  old  tactics. 
The  way  he  dragged  that  train  up  the  hill 
was  scandalous.  Several  times  the  steam 
dropped  ten  pounds,  once  twenty.  Then 
he  would  let  his  seat  down,  come  to  the 
back  door  of  the  cab  and  watch  me  work- 
ing, perspiration  streaming  from  every 
pore,  and  with  such  a  sneering  expression 
on  his  face  that  I  was  several  times 
tempted  to  hit  him  with  the  shovel. 

"However,  before  reaching  the  top  of 
the  hill  he  sat  down  again,  leaning  half 
way  out  of  the  window  as  usual.  I  wasn't 
at  all  sorry  when  we  reached  the  summit, 
and  noted  with  satisfaction  that  we  had 
made  running  time  after  all.  I  knew  that 
he  would  shut  her  off  down  the  hill,  which 
would  give  me  a  brief  rest  from  the  in- 
cessant work  of  shoveling  coal  and  a 
chance  to  get  my  fire  in  shape,  already 
dragged  full  of  holes.  I  was  about  to  step 
into  the  cab  as  we  started  down  the  gi^de, 
but  to  my  surprise  the  sound  of  the  ex- 
haust informed  me  that  the  throttle  was 
still  wide  open.  I  attached  no  importance  to 
the  matter,  however,  although  it  was  a 
departure  from  his  usual  custom.  Think- 
ing that  he  only  intended  giving  her  a 
good  start  down  the  hill,  I  opened  the 
furnace  door  and  threw  in  a  couple  of 
more  shovelfuls.  We  gained  in  speed,  but 
I  did  not  think  of  looking  toward  his  side 
of  the  cab. 

"  'Old  boy.'  I  thought,  'if  you  insist  on 
pulling  her,  I  can  ride  as  fast  as  you  can.' 

"But  the  pace  soon  became  terrific 
Down  that  heavy  grade,  pushed  by  seven 
Pullman  cars,  the  big  locomotive  under 
the  impetus  of  the  wide-open  throttle  flew 
like  a  meteor.  I  never  rode  so  fast  in  my 
life  before  or  since,  and  finally  I  must  ad- 
mit that  I  became  alarmed.  I  didn't  want 
to  speak  to  him  until  he  spoke  to  me,  but  I 
didn't  want  to  get  killed  either.  So  I 
finally  stepped  into  the  right  side  of  the  cab. 

"I  was  confronted  by  a  startling  spec- 
tacle, which  under  the  circumstances  was 
doubly  appalling.  Hoskins  was  lying  or 
half  hanging  out  of  the  window.  Indeed, 
his  head  and  shoulders  and  the  upper  part 
of  his  body  were  so  far  out  that  had  his 
left  leg  not  been  caught  in  the  reverse  bar 
he  must  have  fallen  to  the  ground.  His 
arms  hung  straight  down  on  the  outside 
and  his  cap  had  fallen  off. 

"Ahead  down  the  track  lay  Gaithers- 
town, a  red  signal  flashing  from  the  tower, 
while  we  flew  down  upon  it  on  the  wings 
of  the  wind. 

"In  a  moment  I  had  dragged  him  inside 
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and  closed  the  throttle.  Then  I  saw  his 
condition.  A  ghastly  wound  on  the  fore- 
head had  crushed  his  skull,  while  a  similar 
one,  though  not  so  extensive,  extended 
from  the  base  of  the  skull  upwards  in  the 
back.  I  realized  in  a  moment  what  had 
happened.  You  know  how  close  the  mail 
bags  hang  to  the  train  before  they  are 
caught  by  the  crane  on  the  car.  No  doubt 
it  was  one  of  these  which  had  struck  him 
on  the  head  causing  the  terrible  tragedy. 
I  remembered  that  there  was  one  just  be- 
fore we  got  to  Rockwood,  and  he  had 
probably  been  hit  there,  a  mile  before  we 
turned  over  the  hill. 

"But  there  was  little  time  for  reflection. 
I  tried  hard  to  stop  the  flying  tra'n,  but  a 
strange  thing  happened.  Although  ter- 
ribly injured,  as  he  was,  Hoskins  feebly 
extended  his  hand  and  pulled  open  the 
throttle.  He  then  settled  down  on  the  seat 
dead. 

"Luckily  there  was  still  time  to  come  to 
a  halt  before  reaching  the  end  of  double 
track,  for  had  we  dashed  through  that 
network  of  interlocking  switches  at  that 
rate  of  speed  the  whole  business  would 
have  been  in  the  ditch. 

"Immediately  after  we  stopped,  the  con- 
ductor, passengers  and  the  majority  of  the 
inhabitants  of  Gaitherstown  surrounded 
the  engine.  You  have  no  idea  how  they 
looked  at  me,  particularly  the  former.  I 
then  realized  my  position  exactly,  but  all 
tlie  more  forcibly  was  it  brought  home  to 
me  when  the  mail  clerk,  whom  I  knew 
very  well,  and  who  had  overheard  my  un- 
fortunate remark  before  we  left  the  ter- 
minus, said : 

"  'Old  man,  this  looks  pretty  bad  for 
yon.' 

"  'What  do  you  mean,'  I  said.  'I  couldn't 
help  the  man  being  struck  by  the  mail 
bag.' 

"  'I  hope  you  can  make  them  think  the 
same,  but  there  are  two  cuts  in  his  head, 
and  you  know  that  they  will  say  the  mail- 
bag  could  only  have  made  one.' 

"Yes,  I  realized  that  fully.  They  would 
overlook  the  fact  that  the  force  with  which 
his  head  had  been  struck  had  driven  it 
^iolently  against  the  side  of  the  cab,  caus- 
ing the  injury  to  the  back,  and  they  did. 
When  I  got  back  there  was  an  investiga- 
tion. I  was  actually  charged  with  hitting 
Hoskins  in  the  head  with  a  coal  pick  while 
going  up  Rockwood  grade.  No  need  to 
go  into  detail  about  the  inquiry.  Sufficient 
to  say  that  the  only  thing  that  saved  me 
was  the  testimony  of  the  mail  clerk,  who 
swore  that  he  had  got  no  bag  at  the  mail 
post  near  Rockwood,  showing  that  it  had 
been  knocked  off  by  some  obstruction  be- 
fore the  mail  car  reached  it.  Even  then, 
so  strong  was  the  tide  of  opinion  against 
me,  that  they  said  I  had  hooked  the  bag 
off  with  the  poker  first,  to  cause  this  de- 
ception. Of  course,  after  being  acquitted, 
I  had  to  leave  the  service  of  that  company, 
and  the  majority  of  the  employes  there  to 
this  day  believe  that  I  murdered  Hoskins. 
All  this  because  we  didn't  speak. 


"So  now,  no  matter  how  cranky  a  man 
may  be  that  I  fire  for,  I  try  to  please  him. 
I  find  it  easier  to  pull  old  Burns'  overalls 
off  at  the  end  of  the  run,  to  fill  his  pipe 
and  put  it  in  his  mouth  when  I  think  that 
he  wants  it,  than  to  walk  around  with  the 
impression  created  that  I  am  not  on  good 
terms  with  him.    That  is  the  story." 


(( 


LITTLE  GIANT" 
Pneumatic 


BOOK  NOTICE. 

"Mechanical  Movements,  Powers,  Devices 
and  Appliances."  By  Gardner  D.  His- 
cox,  M.  E.  Published  by  Norman  W. 
Henley  &  Co.,  132  Nassau  street.  New 
York.     Price  $3. 

This  is  a  book  of  about  400  pages,  which 
are,  approximately,  6  by  9  inches,  and  has 
1,649  illustrations.  There  are  twenty- 
eight  sections  devoted  to  various  subjects, 
such  as  transmission  and  measurement  of 
power,  boilers,  motive  power,  air  power, 
gearing,  etc.,  etc.  The  first  section,  on 
mechanical  powers,  is  a  compilation  show- 
ing the  lever,  screw,  inclined  plane  and 
wheel,  together  with  some  of  their  appli- 
cations. Each  is  illustrated,  and  the  for- 
mula for  working  out  the  problem  is  given. 
The  book  is  in  reality  a  dictionary,  being 
almost  too  brief  at  times,  and  not  paying 
attention  enough  to  giving  credit  to 
sources  of  information.  Several  Haeseler 
air  tools  are  shown  without  credit  to  the 
inventor,  and  Vanderbeek's  universal  joint 
is  also  shown,  without  a  name  to  identify 
it  from  the  rest.  The  idea  of  the  book  is 
good,  and  it  will  prove  of  value  to  many, 
both  students  and  mechanics,  as  a  source 
of  information  as  to  what  has  been  done  in 
various  lines. 


Solomon  Snicker,  Esq.,  of  Stobo,  in- 
forms the  railroad  man  of  The  Pitts- 
burgh Post  that  he  has  invented  a  patent 
pocket  trolley  which  will  enable  any  man 
to  go  from  point  to  point  in  a  big  city 
without  waiting  for  a  car.  The  idea  was 
suggested  to  him  while  he  was  hanging 
on  to  a  strap  on  a  Fifth  avenue  electric 
car  recently  riding  to  East  Liberty.  With 
Snicker's  trolley  a  man  can  simply  adjust 
the  sprocket  wheel  to  the  wire,  hang  on 
to  it  by  means  of  an  insulated  strap  and 
go  in  any  direction  he  desires  to  take.  He 
wants  the  Post  to  illustrate  his  invention 
with  a  picture  showing  a  long  line  of  men 
and  women  sailing  up  Fifth  avenue  hang- 
ing on  to  straps.  He  claims  that  after  his 
invention  is  adopted  the  electric  lines  will 
use  straps  instead  of  cars,  and  that  it  will 
be  just  as  easy  to  hang  on  to  the  Snicker 
trolley  and  ride  as  to  hang  on  to  a  strap 
in  a  crowded  car. 


Tremendous  efforts  seem  to  have  been 
made  to  save  the  life  of  the  favorite,  Clif- 
ford, who  murdered  Mr.  W.  G.  Watson, 
of  the  West  Shore,  several  years  ago. 
Clifford  is  at  last  sentenced  to  be  hung 
on  June  27th,  but  his  lawyers  intimate 
that  they  will  have  the  case  again  before 
the  Supreme  Court. 


t^^ 


Hammers. 


C#  HE  air  regulator  maintains  rapid 
■*■    'working  but  gives  heavy  or  light 
bloivs  as  desired. 


'Return  stroke  cushions  on  exhaust 
air,  using  30  per  cent,  less  air  than 
ivhere  live  air 
is  used. 

Four  sizes 
for  all  grades 
of  Tuork  but 
all  can  be  ad- 
justed for  the 
lightest  kinds 
of  Tvork. 

Its  adapta- 
bility recom- 
mends it  to  the 
master  me- 
chanic TV  ho 
has  various 
kinds  of  vjork 
to  do. 

If  you  ivant  the  best  pneumatic  tools 
made,  specify  ''LITTLE  GIANT," 
for  drilling,  reaming,  tapping  or  rolling 
flues. 

Our  Catalog  gives  mere  details — it 
ivill  interest  you — better  send  for  it. 

STANDARD 
PNEUMATIC  TOOL  CO. 

MARQUETTE  BLDG..  CHICAGO. 

HI  Broadway,  New  York. 

See  our  Exhibit  at  the  Convention. 
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Use  These  Tools. 


BROAD  BASE  JACK. 


Tlicy  arc  thor- 
oughly guaran- 
teed in  work- 
manship, materi- 
al and  perform- 
ance. 


Claiu  Jack  has  Hardened  Steel  'Plate 
to  'Pre'bent  Slipping  and  Wear. 


ANewSeif-Fcedin^  Expander. 


This  Expander  is 
more  rapid  than  the 
plain  expander,  re- 
quires no  hammer- 
ing and  is  in  every 
way  superior. 

Can  be  used  in 
close  places,  such 
as  headers  of  boil- 
ers, where  there  is 
no  room  to  drive 
the  mandrel. 

Made  either  right 
•or  left  hand. 


We  make  Plain  Ones  too.     Shall  ive 
tell  you  about  them  ? 


A.  L  Hcndcrcr's  Sons, 

77  to  87  Maryland  Ave., 
Wilmington,  Del.,  U.  S.  A. 


Hydraulic   and  Scretv   Punches   and 
Pipe  Vises. 

Better  get  our  catalog. 


Iron  Made  Red  and  White  Hot  in  Water 

One  ul  lliu  :istoiiislii?ig  things  developed 
through  the  introduction  of  electricity 
into  everyday  affairs  is  a  forge  made  for 
bench  use  for  the  heating  of  soldering 
irons  or  light  pieces  of  metal  for  working 
on  the  anvil,  where  the  heating  is  accom- 
plished by  plunging  the  article  to  be 
heated  into  a  tray  of  water.  Nothing 
could  be  nnagined  more  contradictory  of 
one's  preconceived  ideas  than  this  pro- 
cedure, and  yet  to  the  electrician  it  is  per- 
fectly simple. 

He  makes  the  proper  connections, 
plunges  his  iron  into  the  water,  and  pretty 
soon  the  iron  will  begin  to  glow  under 
water,  and  then  to  turn  red  or  white  hot, 
just  as  he  desires  it  for  working.  When 
he  gets  through  working  the  iron  he  may 
plunge  it  into  the  water  again  and  cool 
it  with  a  "siss"  as  expeditiously  as  he 
could  in  any  other  tank  of  water.  This 
curious  forge  is  made  as  follows:  The 
tank  is  of  wood  or  of  any  other  substance 
which  will  hold  water  and  not  form  an 
electrical  conductor.  One  wire  of  the 
electric  circuit  passes  to  the  bottom  of  the 
tank,  where  it  is  connected  to  a  plate  of 
metal  which  lies  there.  Over  this  plate 
water,  preferably  saturated  with  salt,  fills 
the  tank  nearly  to  the  top  and  serves  to 
conduct  the  current  to  whatever  object  is 
to  be  heated.  Nothing  could  be  better  for 
this  purpose,  for  the  water  naturally  closes 
all  about  the  object  and  fits  it  on  every 
side.  The  other  end  of  the  current-con- 
ducting wire  is  fastened  to  the  tongs  or 
led  to  a  metal  framework  at  the  edge  of 
the  tank  on  which  the  tongs  or  the  shank 
of  a  soldering  iron  lie  when  it  is  to  be 
heated.  The  moment  the  object  to  be 
heated  is  plunged  into  the  water  a  cur- 
rent passes  from  the  water  through  the 
object,  and  at  the  same  moment  some  of 
the  water  is  decomposed  by  electrolytic 
action.  The  nitrogen  of  the  water  be- 
comes electrified  and  adheres  to  the  object 
to  be  heated  and  forms  a  film  of  gas, 
which  separates  the  object  completely 
from  the  water,  while  at  the  same  time 
this  gas  forms  such  an  obstruction  to 
the  passage  of  the  electric  current  that 
the  energy  of  the  current  is  turned  into 
heat. 

Electric  forges  of  various  designs  are 
coming  into  use  in  place  of  fires  for  many 
of  the  blacksmith's  operations.  One  of 
the  new  ones  ofl'ered  to  the  trade  is  ar- 
ranged with  one  of  its  electrodes  mounted 
at  the  end  of  an  ordinary  anvil,  while  the 
other  electrode  is  swung  above,  where  it 
can  be  drawn  down  by  the  pressure  of  a 
foot  upon  the  pedal.  The  arm  above  has 
a  wheel-like  revolving  head,  and  at  the 
end  of  the  spokes  of  this  wheel  are  blocks 
of  metal  of  various  forms,  adapted  to  fit 
the  objects  to  be  heated.  The  blacksmith 
turns  down  the  form  that  suits  his  work, 
presses  his  foot  on  the  pedal  and  watches 
until  he  has  a  proper  heat,  and  then,  re- 


leasing the  arm,  forges  and  finishes  his 
work  on  the  very  anvil  where  it  was 
heated.  Such  clever  tools  cannot,  of 
course,  take  the  place  of  the  old  bellows 
and  fire  for  isolated  shops,  but  in  factories 
they  are  rapidly  being  introduced. — St. 
Louis  Post-Dispatch. 


Paint  Shop  Scaffold. 

A  scaffold  for  freight  paint  shops,  and 
one  that  is  cheap  to  get  up,  as  well  as  a 
solid  and  safe  structure  for  men  to  work 
on,  is  that  shown  in  the  accompanying 
cut.  We  saw  the  Michigan  Central  paint 
shop  at  West  Detroit  equipped  with  this 
scaffold    and    made   the    sketch    of   it   as 
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P.«NT-SHOP   SCAFFOLD. 

shown  here.  The  uprights  are  made  of 
pine,  zVi  X  S  inches.  The  brackets  are 
also  of  pine,  y/i  x  5  inches,  to  which  is 
riveted  a  piece  of  ^  x  5-inch  iron  plate  in 
the  form  of  a  U,  which  passes  around  the 
upright  and  serves  as  a  guide  for  the 
bracket,  on  which  rests  the  foundation 
plank.  The  upright  has  a  series  of  holes 
fi  inch  in  diameter  for  the  supporting  pin 
which  carries  the  bracket.  It  looked  so 
much  like  a  good  thing  of  its  kind  that  we 
propose  to  hand  it  down  to  posterity. 


The  advertising  bureau  that  helps  Mr. 
George  H.  Daniels,  general  passenger 
agent  of  the  New  York  Central,  seems  to 
have  been  working  overtime  since  the 
snows  of  winter  melted.  We  have  re- 
ceived so  many  folders  and  illustrated 
pamphlets  setting  forth  the  attractions  of 
the  Four-Track  Railroad  that  the  best 
we  can  do  is  to  advise  our  readers  to  send 
for  the  whole  of  the  Four  Track  series. 
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The  Making  of  Books. 

It  is  much  easier  to  criticise  than  to 
avoid  the  cause  for  it,  but  it  seems  as 
though  a  Httle  thought  and  care  on  the 
part  of  r-thors  would  add  much  to  the 
value  of  their  books. 

One  of  the  essentials  is  to  tell  where 
the  information  was  obtained  from,  unless 
it  happens  to  be  original,  and  to  state 
clearly  where  further  data  on  this  subject 
can  be  obtained.  Kent's  Pocket  Book  is 
a  good  example  of  this,  and  the  giving  of 
authorities  quoted  relieves  the  author 
from  blame  for  errors,  in  case  the 
authorities  are  of  good  repute,  as  nearly, 
if  not  all,  seem  to  be  in  this  case.  Then 
the  working  out  of  a  sample  problem 
makes  the  application  much  clearer  to  any 
of  us.  Many  of  the  engineering  books 
show  different  kinds  of  engines,  valves, 
etc.,  some  of  which  have  never  gone 
beyond  the  experimental  stage  and  are 
pronounced  failures.  To  see  these  "freaks" 
placed  in  with  successful  devices  and  de- 
scribed as  gravely  as  though  they  amounted 
to  something  is  an  injustice  to  the  builder 
of  the  good  ones  and  to  the  reader 
of  the  book.  How  is  the  student  to  know 
that  the  Fay  valve  is  not  all  that  is  claimed 
for  it,  or  that  the  Richardson  balanced 
valve,  shown  possibly  on  the  same  page, 
is  a  thoroughly  practical  device,  while  the 
other  is  not.  He  looks  to  the  book  for 
information,  and  to  the  author  as  being 
able  to  impart  it.  But  after  he  has  learned 
through  bitter  experience  that  half  the 
devices  he  saw  illustrated  with  never  a 
word  of  comment  are  not  practical,  he 
doesn't  have  the  highest  opinion  of  the 
author. 

In  justice  to  the  reader  who  buys  the 
book  the  author  should  discriminate  be- 
tween the  successful  devices  and  the 
failures  by  pointing  out  the  weak  spots 
and  showing  why  they  failed.  As  horrible 
examples  of  what  to  avoid,  they  are  of 
value,  but  without  some  distinguishing 
mark  they  are  misleading. 


The  Standard  Pneumatic  Tool  Com- 
pany will  make  an  exhibit  of  their  well- 
known  pneumatic  tools  at  the  Convention. 
Mr.  E.  N.  Hurley  will  be  present  to  meet 
those  interested,  and  will  have  samples  of 
his  "Little  Giant"  hammer,  recently  de- 
veloped, which  will  be  shown  in  opera- 
tion. Railroad  men  operating  compressed 
air  shops  will  find  that  they  can  examine 
these  tools  with  profit  to  themselves  and 
their  companies. 


The  Brotherhood  of  Locomotive  Engi- 
neers is  considerably  interested  in  a  suit 
brought  against  the  St.  Joseph  &  Grand 
Island  by  A.  G.  Roberts,  an  engineer,  to 
recover  $20,000  damages  for  being  black- 
listed. The  plaintiff  alleges  that  he  was 
discharged  and  blacklisted  because  he  re- 
fused to  double  over  heavy  grades  for 
straight  mileage.  The  defense  is  that  his 
dismissal  was  for  insubordination. 


A  Bursted  Flue. 

William  Blue  was  an  engineer  in  the 
employ  of  one  of  the  trunk  railway  lines 
in  Pennsylvania.  One  of  his  duties  was  to 
haul  the  through  fre'ght  over  the  Western 
division,  and  his  pet  engine  was  No.  2. 
One  night  he  had  an  accident.  One  of  the 
flues  in  the  boiler  of  his  pet  engine  blew 
out  and  he  was  stalled,  blocking  the  main 
line.  He  reported  the  matter  to  the  divi- 
sion superintendent,  unwittingly,  as  fol- 
lows: 

"Engine  2 
Blew  out  a  flue. 
What'll  I  do?— 
William  Blue." 
Then  he  sat  down  to  wait  for  instruc- 
tions.   Twenty  minutes  later  the  superin- 
tendent's answer,  as  follows,  was  received : 
"William  Blue, 
Plug  that  flue 
On  Engine  2 
And  pull  her  through. 
Be  careful,  too. 
Not  to  hold  '22.'  " 
That  is  a  yarn  told  by  the  Post,  Pitts- 
burg, Pa. ;  but  it  is  not  nearly  true.    The 
real  telegram  sent  by  the  superintendent 
reads : 

"William  Blue, 

You  will  never  do 

To  pull  a  train  through 

On  this  road  anew. 

Anyone  who  knows  boo 

Would  have  plugged  that  flue 

Without  more  adoo. 

And  brought  the  train  through 

Like  the  Royal  Blue. 

There's  a  time-check  for  you 

And  a  discharge,  too. 

Which  greatly  you'll  rue, 

To  begin  life  anew 

In  a  strange  engine  crew." 


The  Shearer-Peters  Paint  Company,  of 
Cincinnati,  are  pushing  for  business  in 
railway  circles,  and  seem  to  have  a  good 
thing.  While  their  paint  is  adapted  to  al- 
most every  service,  they  make  a  "No.  2" 
which  is  especially  made  for  locomotive 
st'icks.  furnace  fronts,  smoke  and  blast 
furnaces  and  any  iron  or  wood  work  ex- 
posed to  sulphurous  gases.  This  is  some- 
thing that  should  interest  master  me- 
chanics and  roundhouse  men. 


In  the  report  on  a  boiler  explosion  that 
happened  lately  in  an  English  co^l  pit,  the 
evidence  proved  that  the  feed  water  con- 
tained 6.17  grains  of  free  sulphuric  acid 
to  the  gallon.  No  boiler  could  boil  that 
mixture  very  long  without  wearing  out 
the  sheets  by  corrosion. 


The  Lehigh  Valley  Railroad  Company 
have  issued  a  notice  saying  that  it  is  the 
purpose  of  the  company  to  withdraw  four- 
wheel  coal-car  equipment  from  the  trade 
and  replace  this  tonnage  with  cars  of 
80,000  and  100,000  pounds  capacity. 
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OF  CORRESPONDENCE  is.... 

A  purely  Educational   Institution,  and  not  a 

money-making  enteri)rise. 
A  school  chartered  by  the  Commonwealth  of 

Massachusetts. 
Devoted   exclusively  to  Elt^neerlng  (Steam, 

Electrical  and  >icclianical). 
Conducted  by  technical  Experts  of  world-wide 

reputation. 


WRITE  TO-DAY  for  our  "  Hand- 
book H"  AND  Special  Club 
Rath  for  May 
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BOSTON,  MASS.,  U.  S.  A. 
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The  Norton... 

BEARINQ      J  Aw  IV 

with  hook  for  ground  lift. 

Best     wrecking    and     Bridge 
Jack  in  the  world. 


ORDER  PAIR  FOR  TRIAL. 

A.  O.  NORTON, 

Manufacturer, 

167  Oliver  Street 

BOSTON.    ...    MASS. 

AND 

Coatlcook,   P.   Q.,  Canada. 


SHERBURNE'S 

Automatic  Track  Sander 

FOB  LOCOMOTIVES,  SAVES 
TIME  AND  TROUBLE. 

Applying  brakes  sands  track  instantly. 

In  starting,  sands  track  with 

blast  by  hand. 

Automatic  Track  Sanding  Co., 

53  Oliver  St.,  BOSTON,  MASS. 


Curran's    Standard 
Automatic 


h..  -  -■5'i*.2^_^*-3t.-- 


WHEEL  GAUGE. 


For  measuring  wearof  locomotive  flanges  and  blank  tires,  slid 
flat  car  wheels,  worn  flange  on  car  wheels,  chip  on  the  rim  and 
thin  flange  on  car  wheels.  It  also  covers  every  point  mentioned  in 
the  code  of  rules  adopted  by  the  Master  Car  Builders'  Association. 
It  is  made  of  steel  and  nickel  plated,  is  automatic  in  construction; 
being  '■mall  i'^  easily  carried  in  the  packet  without  inconvenience, 

F.  CURRAN,    -    -   Susquehanna,  Pa. 

Bound  Volumes  for  1898. 

A  FEW  LEFT.     $3.00,  PREPAID. 
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The  Mason  I 

Peducing  V^i'^J^  t 

FOR  STEAM  AND  AIR  ^ 

Has  features  which  make  it  superior  to  ^ 
all  others  on  the  market.  ^ 

IT    IS    THE    STANDARD    ON       ^ 

^    90%    .58  t 

of    the  American   Railways.        P 

Adopted  by  the   Qovernment    Railways  of   ^ 

France  and  Belg:lum  and  the  Leading        p 

English  Railways.  P 

.     .     SENT    ON    TRIAL-     ,    .  ► 

MANUFACTl'RED    nV  ^ 

THE  MASON   REGULATOR   CO..    ^ 
Boston,  Mass.,  U.  3.  a.  ► 

TTTTTTTVTTTTTTTTTTTTTTTTTV 


"Diamond"  Steel  Emery 

IT  CUTS  BUT  NEVER  BREAKS. 

The  best  l>rindinK  ^^al^.Tial  on  the  niarkct.      Outwears 
ten  til  one  any  other  abrasive. 

SOLE    MFRS.   AND    PATENTEES, 

Pittsburgh  Crushed  Steel  Co.,  Ltd., 

PITTSBURGH,  PA.,  U.S.A. 

K.R.  Masler  Mech.Tnics  can  st-i  iirr  samples  on  api>lication 

THE  DRAKE  &  WIERS  CO., 

Cleveland,  Ohio. 

Asphalt  Car  Roofing 


Our  ASPHALT  CAR  ROOFING  is  now  in  use  on 

65,000  Cars  ^"''  ^^  *'"*"'  **'* '"' 

of  15  years'  use  without 

a  failure.     It  is  the  ONLY  GENUINE  ASPHALT 
CAR  ROOFING  IN  THE  MARKET. 

3-PLY  PLASTIC  CAR   ROOFING. 

THE  BEST  IN  THE  MARKET. 


Ashton 
Pop  Valves 

and 

Gages. 

BEST  TO  SPECIFY. 
Always  reliable  and  efficient. 


The  Ashton  Valve  Company, 

271  Franklin  St,  Boston,  Mass. 

FOUNDED  BY  MATHEW  CAREY.  1785. 


HENRY  CAREY  BAIRD  &  CO. 

industrial  Publishers,  Booksellers, 

and  Importers, 

110  WALNUT  ST.,  PHILADELPHIA,  PA.,  U.  S.  A. 

ft^OurNew  and  Revised  Caulog  cf  Practical  and  Scientific 
Books. 91  paees.  8vo.,  and  our  other  Catalogs  and  Circulars,  tho 
whole  covering  every  branch  of  Science  applied  to  the  Arts,  sent 
free,  and  free  of  postage  to  any  one  io  any  part  of  the  world  who 
will  furnish  hia  address 


W  lull  a  belt  becomes  badly  oil  soaked, 
and  the  pulleys  have  oil  on  them,  it  is  well 
to  sprinkle  fuller's  earth  or  prepared  chalk 
(111  the  belt.  This  will  absorb  the  oil. 
Scrape  off  the  residue  with  a  piece  of  flat 
wood,  slightly  sharpened.  A  solution  of 
Milt  on  pulleys  roughens  the  leather  and 
helps  to  overcome  some  of  the  slip.  Any- 
thing that  acts  as  an  unguent  should  be 
kept  from  a  belt.  If  oil  comes  in  contact 
with  gum  belts  it  softens  them.  If  water 
nets  between  the  canvas  and  the  seams 
and  then  freezes,  it  separates  the  layers. 
Even  a  frosty  pulley  in  contact  with  a 
Runi  belt  tears  the  seam:  from  the  canvas. 
Boiled  linseed  oil  lightly  applied  on  the 
pulley  side  of  a  gum  belt  will  help  to  over- 
come slipping,  caused  by  dust,  etc.  Gum 
l)elts  are  now  used  with  success  in  damp 
iir  wet  places.  They  cannot  be  successfully 
used  at  half  cross  or  on  cone  pulleys. 


It  is  claimed  by  good  authorities,  ami 
the  statement  is  very  likely  correct,  that 
the  temperature  attained  by  gas  exploded 
in  the  cylinder  of  a  gas  engine  is  from 
2000  to  3000  degrees  Fahr.,  depending 
mainly  upon  the  compression  experienced 
by  the  gas  before  the  explosion.  It  is  be- 
cause of  such  high  heat  that  satisfactory 
lubrication  of  gas-engine  cylinders  has 
been  impossible  where  oils  alone  have 
been  used.  Properly  prepared  flake 
graphite  has  successfully  solved  the  prob- 
lem. The  Joseph  Dixon  Crucible  Com- 
pany, Jersey  City,  N.  J.,  enjoy  the  work 
of  lubricating  cylinders  with  a  tempera- 
ture as  high  as  a  locomotive  firebox  on  an 
up  grade. 


Business  is  brisk  at  the  H.  K.  Porter 
Locomotive  Works,  of  Pittsburgh,  Pa. 
They  have  just  received  an  order  from  the 
United  States  Government  for  heavy 
switching  engines,  to  be  used  in  the  navy 
yard  at  Norfolk,  Va.  They  have  just 
shipped  four  compound  locomotives  to  the 
Batoum  district,  Russia,  and  are  now  at 
work  on  four  additional  machines  for 
Russia,  and  are  building  a  small  engine. 
of  24-inch  gage,  for  use  in  the  gold  mines 
ill  .Auckland,  New  Zealand. 


We  have  received  circulars  from  the 
Westinghouse  Electric  &  Manufacturing 
Company  concerning  their  direct-con- 
nected railway  generators.  Tesla  poly- 
phase induction  motors,  lightning  arresters, 
as  well  as  the  timely  and  welcome  electric 
fan.  These  are  interesting  to  any  me- 
chanic and  are  arranged  for  ready  refer- 
ence by  having  holes  perforated  for  filing 
in  the  form  of  a  book. 


The  Standard  Pneumatic  Tool  Com- 
pany, who  make  the  "Little  Giant"  ham- 
mers and  other  air  tools,  expect  to  have 
an  interesting  exhibit  at  Old  Point  Com- 
fort. Members  and  visitors  who  attend 
the  convention  should  not  fail  to  see  this. 


A  good  stroke  of  advertising  enterprise 
has  been  done  by  the  Baltimore  &  Ohio 
Railroad  people  in  connection  with  a  ticket 
from  Washington  to  San  Francisco,  pur- 
chased by  Admiral  Dewey  when  he  was 
on  his  way  to  join  the  Pacific  fleet.  The 
ticket  containing  Dewey's  signature,  has 
been  lithographed,  and  they  are  issuing 
fac-similcs    as    souvenirs. 


In  a  recent  letter  the  Chicago  Pneu- 
matic Tool  Company  intimate  that  they 
received  in  one  day  by  mail  at  the  Chi- 
cago office  orders  for  eighty-one  pneu- 
matic hammers  and  riveters,  fifty-sevcr> 
drills  of  different  sizes  and  seventeen  sun- 
dry tools,  making  a  total  of  155  orders. 
Another  order  was  for  eight  pneumatic 
riveters  for  Shanghai,  China. 


They  are  building  in  the  Pennsylvania 
Railroad  shops  at  Altoona,  Pa.,  a  big  en- 
gine with  Wootten  firebox  which  will  be 
used  for  pulling  the  Atlantic  City  fast  ex- 
press train.  We  understand  that  the  driv- 
ers of  this  engine  are  87  inches  diameter, 
and  that  the  boiler  will  carry  21Q  pounds 
steam  pressure. 


There  has  been  a  reorganization  of  the 
H.  K.  Porter  &  Co.,  and  it  is  now  known 
as  H.  K.  Porter  Company.  The  officers 
are:  H.  K.  Porter,  president;  W.  E. 
Lincoln,  vice-president ;  W.  E.  Martin, 
treasurer ;  C.  L.  McHenry,  secretary ;  E. 
P.  Lord,  general  manager  and  superinten- 
dent ;  D.  E.  Ferguson,  purchasing  agent. 


Complete  catalogue  No.  10  has  recently 
been  issued  by  the  Clayton  Air-Compres- 
sor Works,  New  York.  It  is  a  very  hand- 
somely illustrated  book  containing  a  great 
deal  of  information  about  the  purposes 
compressed  air  is  used  for  and  the  great 
variety  of  appliances  through  which  the 
air  is  converted  into  work. 


The  Atlantic  Brass  Company,  of  192^ 
Broadway,  New  York,  are  on  the  market 
with  an  adjustable  car  bearing  which 
seems  to  have  many  good  points  of  its 
own.  They  are  pushing  it  on  its  merit 
solely,  and  are  not  depending  on  any  trust 
to  give  them  a  share  of  its  orders.  This 
policy  is  the  winning  one  in  the  long  run. 


The  Chicago.  Burlington  &  Quincy  peo- 
ple have  been  making  remarkably  fast 
time  with  their  new  express  trains.  They 
claim  a  recorded  speed  of  90  miles  aa 
hour  with  a  heavy  train,  and  expect  to 
reach  100  miles  in  the  near  future. 


Mr.  James  Grey  has  been  appointed  road 
foreman  of  engines  on  the  Santa  Fe  Pa- 
cific Railroad,  with  jurisdiction  over 
-Arizona  division ;  headquarters  at  Albu- 
querque, N.  M. 
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Schenectady  Midland  Engines. 

The  annexed  illustialion  gives  a  good 
idea  of  tlie  now  famous  mogul  engines 
built  by  the  Schenectady  Locomotive 
Works  for  the  Midland  Railway  of  Eng- 
land. In  our  June  issue  we  illustrated 
one  of  the  engines  built  for  the  same  road 
by  the  Baldwin  Locomotive  Works.  A 
comparison  of  the  two  pictures  will  show 
that  the  builders  must  have  enjoyed  con- 
siderable latitude  in  the  finish  and  minor 
parts.  The  Schenectady  people  have  done 
their  best  to  give  tlie  engines  an  English 
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Kind  of  piston  md  packing — United 
Kingdom. 

Size  of  steam  ports — 16  x  lyi  inches. 

Size  of  exhaust  ports — 16x3  inches. 

Size  of  br-dges — 1%  inches. 

Kind   of   slide   valves — Allen-American. 

Greatest  travel  of  slide  valves — 5 
inches. 

Outside  lap  of  slide  valves — i  incli. 

Diameter  of  driving  wliccls  outside  of 
tire — 60  inches. 

Material  of  driving-wheel  centers — 
Cast  steel. 


No.  7 


Outside  diameter  of  first  ring — S4'A 
inches. 

Working  pressure — 160  pounds. 

Material  of  barrel  and  outside  of  fire- 
box— Worth  "Basic"  steel. 

Thickness  of  plates  in  barrel  and  out- 
side of  firebox — %  inch,  9-16  inch,  54 
inch.  -K  inch. 

Horizontal  seams — Butt  joint  sextuple 
riveted,  with  welt  strips  inside  and  out- 
side. 

Circumferential   seams — Double  riveted. 

Firebox,   length — 72  inches. 
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look,  all  the  outside  rivets  being  counter- 
sunk and  chipped  smooth ;  the  sand  boxes 
are  placed  under  the  running  board  and 
a  six-wheel  tender  being  employed. 

The  engines  weigh  107,000  pounds,  of 
which  89,000  pounds  are  on  the  driving 
wheels.  The  cylinders  are  18  x  24  inches, 
and  the  driving  wheels  are  60  inches  diam- 
eter. Figured  by  the  usual  formula,  the 
engine  develops  129  pounds  at  the  draw- 
bar per  pound  of  cylinder  pressure.  The 
principal  dimensions  are : 

Wheel-base,  driving — 15  feet  6  inches. 

Wheel-base,   rigid — 15  feet  6  inches. 

Wheel-base,  total — 23  feet. 

Horizontal  thickness  of  piston — 5% 
inches. 

Diameter  of  piston  rod — a-lkj  inches. 

Kind  of  piston  packing — Cast  iron. 


Tire  held  by — Lip,  and  ?^-inch  screws 
between  all  spokes. 

Driving-bo.x  material — Cast  steel. 

Diameter  and  length  of  driving  journals 
— 7/4  X  8  inches. 

Diameter  and  length  of  main  crank  pin 
journals — 5  x  5  inches. 

Diameter  and  length  of  side  rod 
crank  pin  journals — Front,  4';  xj  inches; 
back,  4^  x  4  inches. 

Engine  truck,  kind — Two-wheel  swing 
bolster. 

Engine   tr  ck   journals — SJ^  x  9   inches. 

Diameter  of  engine  truck  wheels — 36 
inches. 

Kind  of  engine  truck  wheels — Cast  steel 
spoke. 

BOILER. 

Style — Extended  wagon  top. 


Firebo.x,  width — 31H  inches. 

Firebox  depth — 74^2  inches. 

Firebox,  material — Copper. 

Firebox  plates,  thickness — Sides,  yi 
inch ;  back,  yi  inch ;  crown,  H  inch ;  tube 
sheet,  y2  and  J4  inch. 

Firebox,  water  space — Front,  4  inches; 
sides,  3  inches ;  back,  3  inches. 

Firebox,  crown  staying — Crown  bars, 
5  X  J4  inch,  welded  at  ends. 

Firebox  staybolts — Copper,  i  inch  diam- 
eter, II  threads. 

Tubes,  material — Copper. 

Tubes,  number  of — 244. 

Tubes,  diameter — i^  inches. 

Tubes,  length  over  tube  sheets — II  feet. 

Firebrick — Supported  on  studs. 

Heating  surface,  tubes — 1,128.8  square 
feet. 
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Heating  surface,  firebox — 126.46  square 
feet. 

Heating  surface,  total — 1,255.33  square 
feet. 

Grate  surface — 15.87  square  feet. 

TENDER. 

Weight,  empty — 43.800  pounds. 

Wheels,  number  of — Si.x. 

Wheels,  diameter — $0^  inches. 

Journals,  diameter  and  length — 5I  <  x  q 
inches. 

Wheel-base — 12  feet  3  inches. 

Tender  frame — Steel  plate. 

Tender  trucks — Wheels  on  axles  in 
pedestal  bo.xes. 

Water  capacity — 3.250  imperial  gallon^. 

Coal  capacity — 6  tons  (2,240  pounds). 


The  Horwich  Shops  of  the  Lancashire 
&  Yorkshire  Railway— III. 

UY  F.  J.  MILLER  IN  . i »ii'; iViDi  Machi>iist. 
(Continued  from  May  IViiinbcr.) 

Fig.  23  shows  a  form  of  steam  hammer 
which  so  far  as  I  know  is  not  found  in 
America.  And  it  is  at  once  obvious  that 
it  has  advantages  where  there  is  likely 
to  be  trouble  with  the  foundations  for 
a  vertical  hammer  or  from  the  vibrations 
caused  by  it,  or  where  head  room  is  not 
available.  I  do  not  know  that  any  of 
these  considerations  had  influence  in  the 
choice  of  this  particular  machine,  but  I 
do  know  that  the  man  who  stands  at  the 
levers  shown  in  front  of  it  has  complete 
onntrnl  of  the  machine  with   a  good  and 


repairing  shop.  Four  overhead  traveling 
cranes  are  in  view,  each  electrically 
driven  and  of  30  tons  capacity. 

At  the  left  of  Fig.  26,  which  is  a  view 
of  the  erecting  shop,  a  locomotive  is 
seen  suspended  from  two  of  the  electric 
cranes  and  at  the  right  there  is  an  im- 
posing array  of  vises.  These  do  not, 
however,  indicate  that  a  proportionately 
great  amount  of  vise  work  is  done  on  the 
engines,  but  they  are  placed  thus  close 
together  throughout  the  length  of  the 
shop  so  that  a  man  working  on  any  por- 
tion of  the  floor  will  never  have  far  to  go 
to  reach  a  vise  in  case  he  needs  to  use  one. 

Fig.  27  is  a  view  of  one  bay  of  the  ma- 
chin?    shop,    in    the    left    foreground    of 


FIG.    J3.      DL1'LE.\    HORIZONTAL    STE.XM    1!.\MMKR 


Total  wheel-base  of  engine  and  tender — 
43  feet. 

Engine  equipped  with  combined  steam 
and  vacuum  brake.  Midland  Railway  stan- 
dard; two  254-incli  consolidated  safety 
valves ;  K.  &  M.  magnesia  lagging  on 
boiler  and  cylinders. 


At  the  recent  meeting  of  the  American 
Society  of  Mechanical  Engineers  at  Wash- 
ington, Mr.  Charles  J.  Porter,  the  cele- 
brated mechanical  engineer,  gave  Mr.  M. 
N.  Forney  the  credit  of  having  introduced 
the  Allen  valve  into  this  country.  In  a 
letter  written  to  the  Railroad  Gazette  Mr. 
Forney  says  that  all  he  did  to  introduce 
the  valve  was  to  write  in  its  favor,  and 
that  Mr.  James  N.  Boon,  the  well-known 
master  mechanic,  was  the  first  to  equip  a 
locomotive  with  that  form  of  valve. 


clear  view  of  his  work,  and  that  when  the 
two  heavy  hammers  meet  in  the  center, 
one  each  side  of  the  work  and  each  one 
resisting  and  absorbing  the  force  of  the 
equal  blow  delivered  by  the  other,  very 
effective  work  is  done  with  very  little  fuss. 
It  is  rated  as  a  3S-ton  hammer,  by  which  I 
suppose  is  meant  that  both  the  hammers 
and  their  pistons  together  weigh  35  tons. 

Fig.  24  shows  the  method  of  riveting 
frames  by  a  hydraulic  riveter,  and  the  lat- 
ter is  supported  by  what  is  called  a 
"giraffe  crane,"  which,  as  clearly  shown, 
is  constructed  to  run  along  the  shop  on 
a  broad  gage  track  and  with  an  arch, 
which  thus  passes  over  anything  which 
may  be  on  the  standard  gage  track — such 
as  the  driving  wheels  shown  in  the  en- 
graving, for  instance. 

At  Fig.  25  is  a  view  in  the  erecting  and 


which  are  seen  the  vertical  spindle  mill- 
ing machines  for  finishing  rods  and  at 
the  right  the  special  machines  for  cylin- 
ders. Down  the  center  runs  the  single- 
rail  upon  which  is  supported  the  "walk- 
ing crane,"  which  is  rope  driven  and  is 
used  in  transporting  material  from  one 
machine  to  another.  These  cranes  were- 
shown  also  in  the  sectional  view.  Fig.  lo. 
On  each  side  of  this  crane  rail  are  the 
gratings  before  referred  to,  under  which' 
are  the  steam  pipes  for  heating.  There- 
are  three  of  these  bays  508  feet  long  andl 
with  a  combined  width  of  11 1  feet.  At 
the  top  can  be  seen  the  white  disks  by 
which  the  light  from  the  arc  lamps  is- 
diffused  and  the  formation  of  deep  shad- 
ows avoided. 

Figs.  28  and  29  show  the  narrow  gage- 
railway  before   referred   to   in   operation,. 
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llic  first  of  lliost-  hciiiK  a  train  of  ■tipiiinK' 
wagons"  and  tlic  nUicr  a  lioiler  moiuiliil 
on  trucks  especially  designed  for  the  \nu 
pose.  This  road,  as  previously  stated,  i^ 
supijlcnientary  to  the  one  of  standard 
gage.  It  is  i8-inch  gage  and  d'/i  miles 
long. 


Plain  Talks  to  the  Boys. 

C.    B.    CONGF.R. 

So  you  would  like  a  talk  about  hot 
crank  pins  to-day?  Well,  as  we  see  some 
roundhouse  repair  men  in  our  audience, 
that  will  be  a  good  subject  for  discussion. 

It  is  a  matter  on  which  there  is  a  wide 
difTerence  of  opinion,  and  some  good  argu- 
ments can  be  advanced  on  both  sides. 
There  have  always  been  hot  pins  ever 
.■■'ince  engine.^  began  to  turn,  and  we  will 
never  be  entirely  free  of  them;  but  some 
of  the  causes  of  hot  pins  do  not  receive 
proper  attention. 

One  of  the  prime  causes  is  insufficient 
bearing  of  the  brass  on  the  pin,  which 
may  be  on  account  of  the  pin  being  too 
small  in  the  first  place.  As  only  about 
120  degrees  of  the  whole  surface  of  the 
pin  takes  the  strain  of  the  brass  at  one 
time,  you  can  see  that  the  number  of 
pounds    pressure    per    inch    of    surface    is 


gnally    in   excess   of   any   other   revolving 
blaring  about  a   locomotive. 

.\  crank  pin  5  inches  in  diameter  is 
about  I5>4  inches  in  circumference.  One- 
third  of  that,  or  120  degrees  of  the  whole, 
will  be  $l4  inches.  It  has  become  com- 
mon   praclicc   to   drop    the   circumference 


entirely  anti  call  the  effective  bearing* 
equal  to  the  "projected  area"  of  the  pin. 
This  has  been  explained  several  times  in 
the  past  few  years  and  is  equal  to  the 
diameter  of  the  pin  multiplied  by  its 
length.  If  a  pin  was  sawed  in  two  length- 
wise,   the    surface,    within    the    length    of 


l(iU    FRAMES 


FIG.    25.      INTERIOR  OF   ERECTING   AND   REPAIRING   SHOP. 
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the  bearing  part  of  tlic  pin  would  W  the 
projected  area  and  would  be  diameter 
multiplied  by  length.  So  we  drop 
fractions,  and  if  the  pin  is  5  inches  long, 
exclusive  of  the  fillets,  we  will  have 
25  square  inches  for  the  bearing  on  the 
pin.  If  the  working  pressure  is  180  pounds 
per  inch  on  an  18-inch  piston,  we  will 
liave  very  close  to  45.000  pounds  car- 
ried by  the  main  rod  to  the  pin,  which 
will  be  very  near  to  1.800  pounds  per 
square  inch  of  surface.  If  we  compare 
this  with  the  strain  on  a  4'4x  8-inch 
journal     under,   a     car     weighing    go.ooo 


has  been  filed  or  scraped  out  w-hcn  fitted 
up  so  that  only  a  small  part  of  the  brass 
is  in  contact  with  the  pin.  This  is  wrong, 
and  will  give  trouble  until  the  brass  is 
worn  down  to  a  good  bearing  again.  Then 
the  brass  may  be  cut  so  it  reduces  the 
bearing  surface,  or  the  pin  may  be  worn 
out  of  round  and  with  ridges  on  it  so  that 
it  does  not  present  a  good  surface  to  the 
brass. 

Where  the  brass  is  uneven  and  with  too 
small  a  bearing  surface  on  the  pin  it  can 
be  helped  by  tinning  it  over.  This  will 
fill  up  the  hollows  in  the  bearing,  and  as 


does  not  look  reasonable  that  (he  trouble 
i?  all  with  th;-  men  in  charge. 

At  the  same  time  we  are  conimcnding 
a  good  bearing  surface  on  the  brass  we 
often  find  a  brass  that  has  the  strips  of 
babbitt  in  its  face  melted  out  and  the 
recesses  filled  with  sole  leather  or  asbestos 
board,  and  run  cool.  Possibly  the  manner 
in  which  the  strip  of  leather  or  asbestos 
helps  10  lubricate  the  pin  has  something 
10  do  with  this  good  work. 

The  way  in  which  the  brasses  arc  fitted 
to  the  pin  when  they  are  worn  and  need 
reducing   has   something  to   do   with   this 


FIG.    26.      INTERIOR   OF   ERECTING    SHOP. 


pounds  it  is  a  little  over  five  times  as 
much  on  the  pin  as  on  the  journal. 

Do  you  wonder  that  they  run  hot  once 
in  a  while? 

The  crank  pin,  however,  has  one  ad- 
vantage over  the  truck  jourpal.  The 
strain  changes  from  one  side  of  the  brass 
to  the  other  when  working,  so  that  when 
one  side  gets  all  the  strain  the  other  side 
has  a  chance  to  get  a  good  oiling,  ready 
for  its  turn  at  the  work;  that  is,  provided 
oi'  enough  is  used  to  do  this. 

.\  bearing  revolving  steadily  under  such 
a  load,  as  is  the  case  with  the  truck 
journal,  would  squeeze  all  the  oil  out 
from  between  the  bearing  surfaces  and  get 
hot  in  short  order. 

Another  cause  for  an  insuflJicient  bear- 
ing of  the  brass  on  the  pin  may  be  that  it 


the  soft  tin  on  the  high  spots  wears  down 
quickly,  it  will  soon  have  an  even  surface 
all  over  and  run  cool. 

The  material  used  for  pins  and  brasses 
has  something  to  do  with  cool  running 
pins,  and  we  may  cite  a  familiar  case  to 
most  engineers.  A  pin  on  one  side  of  the 
engine  that  runs  cool  for  long  periods 
without  having  anything  but  proper 
lubrication,  while  on  the  other  side  its 
mate  needs  reducing  once  a  month  or 
oftener,  and  is  hot  at  times  with  the  best 
of  care.  Valve  oil,  graphite,  special 
feeders  that  will  ensure  a  liberal  supply  of 
()il  are  all  tried  oi\  it.  and  finally  when  the 
pin  gets  cut  so  badly  that  a  new  one  is 
put  in  with  a  set  of  new  brasses  the 
trouble  ceases  at  once.     In  such  a  case  it 


question.  If  the  pin  was  running  cool 
previous  to  the  report  on  work  book — 
"brass  to  be  reduced" — it  certainly  ought 
to  run  cool  afterward ;  but  this  is  not 
always  the  case.  It  is  customary  "to  ease 
off  at  the  top  and  bottom  so  the  brasses 
will  not  pinch  the  pin  if  they  get  warm." 
Too  much  of  this  easing  off  process  spoils 
the  fine  surface.  If  too  much  is  taken  ofif 
the  edge  of  brass  next  the  oil  hole,  so  the 
strain  of  keying  up  comes  on  the  ears  at 
each  side  of  the  brass  outside  the  strap, 
they  will  surely  spring  it  out  of  shape 
when  the  brass  is  worn  thin. 

A  wedge  the  full  width  of  strap  is  better 
than  a  narrow  key  for  keying  up,  especially 
if  the  brass  is  thin.  If  there  is  room  be- 
tween the  key  and  brass  for  a  thick  steel 
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liner  il  will  lulp  llii-  bra'^s  tn  retain  ils 
shape  where  a  narrow  key  is  used. 

Except  for  the  need  of  slacking  off  the 
brasses  on  the  pin  in  ease  it  hegins  to  run 
warm,  it  woidd  he  n''"'  practice  to  line 
np  the  brasses  liglil  in  the  strap  and  dis- 
pense with  the  key. 

If  tlie  strap  is  separate  from  Jhc  rod  so 
it  can  he  done,  put  the  brasses  on  ""the  pin 
in  .the  strap  and  key  them  up  just  tight 
enough  so  that  they  can  be  turned  around 
the  pin  easily  and  have  the  proper  amount 
of  side  motion  as  well.  Then  mark  the 
key  at  the  edge  of  the  strap.  When  it  is 
put  on  the  rod  .-ind  ready  to  go  to  work, 


rough  track  or  pas  in,";  around  sharp 
curves,  the  crank  pins  and  cro.ishead  pins 
are  not  in  line.  The  rod  must  cither  have 
some  lateral  motion  or  spring  out  of  sbai)c 
to  meet  the  new  lines. 

Crank  pins  that  are  sprung  will  c.7U  e 
hot  bearings.  Soinetimcs  you  will  notice 
that  they  wear  at  alternate  ends  on  op- 
"(ibtft^  jiides  of  the  same  pin ;  have  them 
lested  before  the  trouble  begins  to  hurt. 
If  you  tliink  a  crank  pin  i^  out  of  round, 
have  it  carefully  calii)cred. 

A  crosshead  pin  that  is  out  of  round 
does  not  give  as  much  trouble  as  a  defec- 
tive crank  pin.  ' 


will  not  move  up  and  d  .wn  freely  and  do 
the  work  we  expect  of  il. 

(Jne  of  tlie  gnat  advantages  of  an  oil 
cup  that  is  forged  solid  on  a  rod  or  strap 
is  that  the  shape  of  the  hole  docs  not 
change,  except  with  wear,  as  the  cup  is 
iron  or  something  as  hard  and  has  a  long 
bearing.  A  plunger  will  not  wear  it  out 
of  truth  as  quickly  as  in  a  bra-s  cup,  and 
they  don't  come  unscrewed  or  break  off. 
You  can  screw  the  cover  down  tight  with- 
out twisting  the  cup  off. 

Strain  your  oil,  and  be  careful  and  use 
nothing  but  clean  material  for  lubrication. 
A  very  small  particle  of  grit  will  get  next 


you  will  liave  a  certain  mark  to  key  up  to. 
With  a  forked  end  rod  this  cannot  be 
done. 

Any  main  rod  should  have  a  little  lat- 
eral motion  at  each  end,  at  every  point  of 
the  revolution  of  the  wheel.  To  try  this, 
pinch  the  engine  over  to  different  points 
or  try  her  outside  the  house  before  coup- 
ling on  the  train,  and  see  that  it  is  not 
binding  anywhere.  If  the  crosshead  pin 
or  brasses  are  the  least  bit  out  of  truth 
and  keyed  up  tight,  it  will  affect  the  work 
of  the  crank  pin  end  very  seriously.  There 
should  be  sufficient  lateral  motion  at  the 
crosshead  end  to  allow  the  other  end  to 
run  freely  and  without  binding  at  any 
point  in  the  revolution. 

When  the  engine  is  rocking  around  on 


FIG.   27.      A  B.\Y  OF  THE  M.\CHINE  SHOP. 

Each  time  you  fill  the  rod  cups  or  start 
out  on  a  trip,  unless  you  know  they  have 
been  examined,  see  that  they  are  in  good 
order.  If  of  the  plunger  type,  lift  them 
up  and  turn  them  around  so  as  to  be  sure 
that  they  are  free  to  move.  This  will  also 
put  a  little  oil  down  on  the  pin  to  start  off 
on.  If  of  the  taper  needle  type,  drop  a 
little  oil  down  the  tube  and  note  if  it 
comes  out  along  the  edge  of  the  brass 
when  you  screw  the  oil  cup  cover  down. 
Where  a  brass  cup  is  screwed  into  the 
strap  or  rod,  remember  that  if  too  much 
force  is  used  when  screwing  the  cup  on 
the  strap  or  the  cover  on  the  cup,  that  it 
will  twist  the  screw  plug  at  the  bottom  of 
tlie  cup.  This  will  change  the  shape  of 
the  hole  through  this  plug  so  the  feeder 


to  a  plunger  feeder  and  make  it  stick, 
where  a  larger  particle  would  not  work 
down.  A  short  thread  of  waste  can  wind 
around  a  needle  feeder  at  the  point  and 
stop  the  oil  from  passing  down,  so  the 
bearing  will  get  hot.  When  you  take  off 
the  cover,  the  guilty  thread  will  drop  oflE 
somewhere,  maybe  down  into  the  cup,  and 
be  ready  for  another  stoppage. 

A  good  many  crank  pins  are  lubricated 
with  a  thick  grease,  fed  through  a  cup 
made  specially  for  the  purpose.  Most  of 
them  run  a  little  warm  at.  all  times,  so  the 
grease  will  feed  around  the  bearing;  but 
what  little  grease  does  feed  down  stays  on 
the  bearing,  and  is  not  thrown  out  by  the 
centrifugal  force  at  high  speeds.  This 
takes  less  of  the  lubricant,  and  does  not 
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FIG.    28.      VIEW    OF   THE    NARROW    GAGE    RAII.WAV    IN    THE   WORKS. 


allow  dirt  to  work  in  at  the  collars  of  the 
pin  next  the  brass,  as  the  thick  grease  in  a 
manner  covers  this  opening. 

A  very  little  oil,  if  it  stays  on  the  bear- 
ing, will  do  the  work;  but  it  should  be  of 
a  proper  consistency,  so  it  will  feed  down 
at  all  times.  Valve  oil  used  where  the 
temperature  changes  from  hot  to  cold,  is 
sure  to  cause  hot  pins.  It  will  not  feed 
down  when  cold  till  too  late  to  prevent 
damage. 


Why  does  a  thick  grease  work  under 
those  conditions,  you  ask? 

Because  it  is  used  in  a  special  cup,  which 
forces  a  supply  down  on  the  pin.  and  it 
stays  there  till  used  up  while  oil  is  ex- 
pected to  feed  down  as  a  fluid.  A  change 
of  temperature  changes  the  rate  of  feed; 
so  that  on  a  hot  day  the  oil  splashes  all 
over ;  the  next  day  it  may  not  feed  enougli 
for  running  cool,  and  the  pin  is  hot  before 


the  oil  in  the  cup  gets  thin.     Look  out  for 
tliis  with  thick  oil. 

It  is  stated  by  those  who  use  it,  that  the 
pin  and  brass  wear  faster  with  a  grease 
than  with  engine  oil. 


.\  great  many  of  the  railroads  in  the 
West  are  taking  the  platforms  ofif  their 
baggage  cars.  When  this  change  has  been 
made  the  trainmen  call  them  "muley" 
cars. 
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FIG.    29.      ANOTHER    VIEW    OF    NARROW    GAGE   RAILWAY. 
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Adventures  of  an  Entrlneer  in  Tropical 
America. 

IIV    VV.    II.    IKir.l.ANII, 
SF.COND   LKTTER. 

I  believe  I  left  my  friends  in  the  last 
issue  on  a  boat  in  the  Panama  Bay,  re- 
turning from  (liniuT  on  tlic  "City  of  New 
York."     I  li.ul  Iwn  Jamaica  niggers  at  the 


Ic.iM-  the  good  "City  of  New  York"  and 
prevent  my  letters  to  the  managers  of 
the  Consul  General.  A  day  or  so  before 
we  arrived  in  Acajutia  wc  struck  heavy 
seas,  and  when  wc  arrived  the  vessel 
rolled  and  pitched  so  as  to  make  it  an 
impossibility  to  unload  the  mail.  After 
several  vain  attempts  Captain  Johnson  and 
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oars,  and  they  did  not  seem  to  be  in  a 
hurry  to  get  me  ashore,  whicli  aroused  my 
suspicion.  A  nigger  and  a  Spaniard  are 
two  nations  that  I  never  come  in  contact 
with  without  a  dagger,  and  whenever  I 
have  to  deal  with  them  I  grease  my  .44 
gun.  It  is  dangerous  in  those  countries 
to  turn  a  sharp  corner  at  night  without 
having  your  hand  on  the  trigger.  So  in 
this  case  I  was  also  prepared  to  kill  two 
negroes  in  case  of  emergency.  I  told  them 
to  hurry  and  take  me  ashore  before  the 
tide  would  go  out,  but  they  only  played 
oflf,  and  I  saw  in  a  moment  that  they  tried 
to  keep  me  back.  I  told  them  to  hand  me 
the  oar  and  1  could  row  and  steer  the 
vessel  ashore  myself,  or  if  they  got  me 
stuck  here  I  would  kill  them  instantly. 
Negroes  always  carry  knives,  but  very 
seldom  a  gun ;  so  in  a  moment  I  pulled 
my  .44  revolver  and  fired  seaward,  threat- 
ening to  make  them  food  for  the  fish  if 
they  tried  any  humbug.  This  hint  did  its 
work,  and  they  swiftly  made  for  the  shore, 
where  we  finally  landed  about  five  hours 
after  I  left  the  steamer.  I  shall  never 
forget  that  dark  and  windy  night  on  the 
bay  of  Panama,  and  I  thanked  God  for 
my  safe  arrival.  I  paid  the  negroes,  went 
to  my  hotel  and  made  a  vow  never  to 
attempt  to  take  another  trip  at  night  under 
the  same  conditions. 

Two  days  later  found  me  aboard  the 
"City  of  New  York"  and  off  to  Salvador. 
The  captain  and  chief  engineer,  on  hear- 
ing of  my  adventure,  told  me  they  had  felt 
worried  to  see  me  go  and  warned  me 
against  similar  trips.  We  stopped  several 
times  along  the  west  coast  at  San  Jose 
and  Corinta.     At  the  next  stop  I  was  to 


Chief  Engineer  Hirleigh  told  me  to  let 
Salvador  go  and  come  back  to  God's 
country  with  them,  which,  under  the  cir- 
cumstances, I  was  compelled  to  do.  So 
fifteen  days  later  we  passed  through  the 
Golden    Gate    and    pushed    alongside    the 


after  a  visit  to  Golden  Gate  Park  and  a 
two  nights'  rest  at  the  Palace  Hotel  I 
thought  of  calling  on  my  old  friend, 
iMaster  Mechanic  McKenzie,  but  finally 
decided  not  to  do  so,  as  long  as  I  was  un- 
ettled.  I  boarded  the  Sacramento  train 
the  following  morning,  but  luck  seemed  to 
be  against  me,  for  Hearing  the  State 
capitol  our  engine  broke  down.  I  walked 
ahead  and  saw  my  old  friend  Con.  Collins, 
who  had  a  spring  hanger  broken.  We 
worked  together,  though  on  my  part  it 
was  a  labor  of  love  and  not  of  duty,  as 
my  duty  with  the  Southern  Pacific  was 
inded  several  years  ago.  A  few  more 
('ays  brought  me  to  Tucson,  Arizona,  and 
here  I  met  Mr.  R.  Gray,  whom  I  had 
known  in  Oakland,  where  he  was  pulling 
passenger  while  I  was  night  foreman.  In 
Tucson,  Gray  was  master  mechanic  and 
>cemed  glad  to  see  me.  After  talking  for 
a  while  I  asked  him  for  a  job,  and  he  said 
he  was  glad  to  put  me  to  work.  So  I 
worked  for  Mr.  Gray  for  six  weeks,  and 
(luring  mat  time  I  earned  a  record,  that  is. 
1  set  the  valves  and  keyed  on  the  eccen- 
trics in  nine  hours.  I  drilled  and  chipped 
the  key  seats,  fitted  the  keys,  completing 
the  whole  job.  In  six  weeks  I  was  off 
again,  and  when  Mr.  Gray  asked  me  why 
I  did  not  stay  long  enough  to  make  a 
stake,  I  told  him  this  stake  would  take  me 
to  where  I  could  see  the  Southern  cross. 
A  couple  of  days  later  I  was  in  New 
Orleans,  and  was  undecided  what  to  do. 
Some  years  ago  I  met  Mr.  H.  A.  Parker, 
then  third  vice-president  of  the  Chicago. 
Rock    Island   &    Pacific    (now   first   vice- 


CAPITOL    AT  GL^ATEMALA. 


Pacific  Mail  wharf  in  San  Francisco,  the 
best  town  in  the  Union,  where  I  had  left 
only  ten  weeks  before  for  New  York  and 
South  America.  So  back  again  I  was. 
and  I  felt  lost,  or.  as  we  say  in  South 
America.    "I   was   oflf   my   eggs."      Thus, 


president),  who  gave  ine  a  letter  to  report 
at  any  time  to  Mr.  George  A.  Wilson  in 
Chicago  for  a  position.  In  the  meantime 
I  took  a  trip  to  the  Algiers  shop.  I 
walked  up  the  track,  and  the  first  man  I 
met    was  the    famous   Shorty     McNight, 
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who  upon  learning  that  I  had  no  pass, 
told  me  to  get  out  at  once  if  I  did  not  want 
to  have  the  whole  police  force  after  me. 
He  would  see  nie  at  noon  at  the  gate.  I 
turned  back  and  found  myself  surrounded 
by  a  dozen  detectives  and  watciimen,  who 
placed  me  under  arrest.  I  got  out  after 
telling  tljem  I  was  ignorant  of  their  rules 
and  looking  for  a  job.  So  they  all  took 
me  to  Mr.  Nolan,  who  is  master  mechanic 
at  present,  I  believe,  and  being  a  brilliant 
n'an  he  amply  deserves  that  position.  I 
told  him  I  walked  up  the  track  and  the 
detectives  said  they  believed  me  to  be  a 
stockman.  l\Ir.  Nolan  asked  me  what  I 
could  do  and  whether  I  had  any  tools,  and 
I  told  him  I  was  a  first-class  machinist. 
He    wanted    me   to   come   around    in    the 


I  had  in  my  pocket  a  contract  to  lay  steel 
for  tlie  Guatemala  Northern  at  a  salary 
of  $175  gold  per  month.  This  was  Sunday 
and  Thursday  I  was  to  sail  to  Central 
America  on  the  steamer  "Stillwater."  So 
I  bade  Mr.  Nolan  and  Mr.  McConnell 
good  bye,  ^nd  they  regretted  to  see  me 
go,  and  on  Thursday  I.  sailed  down  the 
beautiful  Mississippi,  little  thinking  that 
I  would  not  see  God's  country  again  for 
four  vcars. 


Old  Point  Comfort  has  again  proved 
itself  to  be  a  most  uncomfortable  place  for 
holding  railroad  conventions  in  the  middle 
of  June.  The  writer  has  attended  con- 
ventions at  that  place  five  different  years 


C.\THEriU.\L  AT  GU.\ TEMAL.V. 


morning.  I  had  no  intention  to  work, 
however,  and  told  Shorty  McNight  when 
I  met  him  at  noon  that  I  would  either  go 
to  Chicago  or  to  South  America.  He  in- 
sisted upon  my  going  to  work,  and  I  de- 
cided to  try  my  hand  in  the  morning, 
which  I  never  regretted,  for  both  Mr.  Mc- 
Connell as  master  mechanic,  and  Mr. 
Nolan  as  general  foreman  proved  good, 
men  and  dear  friends  to  me. 

For  one  month  I  remained  in  Algiers, 
when  at  the  theatre  one  night  I  met  a  man 
who  asked  me:  "Mr.  Holland,  don't  you 
know  me?"  At  first  I  did  not  recognize 
him,  but  finally  I  found  out  he  was  an  old 
friend,  at  one  time  United  States  Consul 
at  San  Jose,  Guatemala.  We  were  glad 
to  meet  and  I  told  him  I  was  pounding 
the  hammer  at  Algiers.  He  said  he  was 
building  a  road  in  Central  America,  and  I 
asked  him  for  a  position.  He  asked  me 
if  I  could  lay  a  track,  and  I  answered 
him  I  could  lay  any  track.  (Those  Central 
American  people  think  a  machinist  can 
do  anything.)     At  2  o'clock  that  inorning 


and  every  time  bitter  complaints  were 
heard  about  the  heat,  the  evil  efifects  of 
water,  shell  fish  or  something  else  upon 
the  internal  economy  of  the  people.  This 
year  all  the  old  comforts  were -endured, 
with  the  additional  misery  that  the  heat 
and  humidity  were  unusually  enervating. 
Few  people  were  well,  many  were  pros- 
trated and  confined  to  bed,  so  that  the 
complaints  were  unusually  numerous,  and 
the  common  cry  was  what  did  the  execu- 
tive committees  mean  -by  bringing  us 
again  to  this  miserable  place?  For  several 
years  the  mechanical  conventions  have 
been  swinging  between  Saratoga  Springs 
and  Old  Point  Comfort.  The  name 
popularly  bestowed  upon  it  this  year  was 
Old  Point  Discomfort.  We  suppose,  how- 
ever, that  when  two  years  roll  over  and 
the  miseries  endured  at  the  1899  conven- 
tion become  a  reminiscence,  the  committee 
will  again  vote  to  subject  those  who  attend 
these  conventions  to  endure  the  tropical 
heat  of  the  sand  formed  peninsula  where 
Old  Point  Comfort  is  built. 


The  Newest  Explosive. 

The  other  day  an  engineer  was  proudly 
displaying  a  McVicar  oil- can,  which  he 
had  just  received  as  a  premium  for  mak- 
ing e.xtra  good  oil  mileage,  when  a  brake- 
man  took  it  from  him  to  explain  how  the 
concealed  mechanism  inside  the  can 
operated,  he  said :  "You  see  that  spring 
catch  next  to  the  handle  is  a  windup  for 
a  time  lock  that  goes  to  work  as  soon  as 
he  gets  down  off  the  deck  to  oil  her  up. 
If  he  is  over  three  minutes  doing  it.  it 
blows  up  and  kills  him.  We  are  going  to 
have  all  them  kind  of  cans  on  this  line 
right  away.  The  train  dispatcher  is  going 
to  order  five  hundred  of  them." 

The  engineer  let  that  explanation  go, 
and  kept  on  touching  up  the  oil  holes  easy, 
and  still  got  through  oiling  around  before 
the  can  was  due  to  explode. 


Refusing  to  Have  Triple  Valves  Tested. 

There  was  a  rather  edifying  discussion 
at  last  Master  Car  Builders'  Association 
on  triple  valves.  Several  years  ago  there 
was  a  standing  committee  of  the  associa- 
tion appointed  to  make  tests  of  triple 
valves,  and  it  was  decided  that  certain  re- 
quireinents  in  the  action  of  a  triple  valve 
should  be  complied  with  before  it  would 
be  passed  as  a  proper  brake  to  use.  The 
New  York  Air-Brake  Company  objected 
to  the  requirements  as  their  brake  would 
not  meet  one  of  the  requirements,  and 
consequently  they  declined  to  send  triple 
valves  to  be  tested.  The  New  York  Air- 
Brake  Company  also  complained  that  they 
were  not  fairly  represented  in  the  Com- 
mittee on  Triple  Valves. 

The  association  displayed  a  keen  sense 
of  fairness  and  justice  by  passing  a  resolu- 
tion calling  for  the  appointment  to  the 
committee  of  two  members  who  are  famil- 
iar with  the  working  of  the  New  York 
air  brake. 

The  allegation  has  repeatedly  been  made 
that  when  a  New  York  Air-Brake  Com- 
pany's triple  valve  is  in  a  train  and  a  ser- 
vice application  made,  the  valve  will  act 
in  such  a  way  that  all  the  Westinghouse 
air-brake  triples  behind  it  will  produce 
emergency  application.  This  may  or  may 
not  be  true ;  but  so  long  as  the  New  York 
Air-Brake  Company  refuse  to  send  their 
triple  valve  to  be  tested  by  the  Master 
Car  Builders'  Committee,  it  is  fair  to  as- 
sume that  the  apparatus  possesses  the  seri- 
ous defect  mentioned.  Possessing  that  de- 
fect, that  brake  has  no  right  to  be  mixed 
up  in  a  train  with  other  cars  equipped 
with  the  Westinghouse  air  brake. 


Last  year  the  Chicago,  Rock  Island  & 
Pacific  Railway  ran  in  passenger  service 
750.000  miles  per  hot  box.  That  is  a 
pretty  long  journey  to  find  the  smoking 
box  of  evil  odor  found  so  often  on  some 
lines.  The  recipe  for  the  long  journey 
mentions  care,  good  lubricants  properly 
applied,  axle  boxes  that  hold  the  oil  and 
good  bearing  metal. 
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General  Correspondence. 
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,///  Idlers  til   litis  /Jc-lHirliiiriit  must  have  name  uf  aulliar  allaclicd. 


Exhaust  When  Engine  is  Drifting. 

Ill  the  January  luuiibcr  of  LocoMoxivK 
Engineering  Mr.  J.  F.  Wallace  asks, 
"Why  is  it  that  after  an  engine  that  is 
equipped  witli  the  American  balanced 
valve  is  shut  ofT,  that  a  distinct  exhaust 
can  be  heard  by  one  standing  near  stack, 
and  that  at  forty  or  fifty  miles  an  hour  it 
causes  a  draught  that  can  be  noticed  in 
the  firebox?" 

To  anyone  the  least  familiar  with  the 
action  of  the  valve  on  piston  of  an  engine 
in  motion,  the  following  explanation  ought 
to  be  sufficient.  To  those  not  so  far  ad- 
vanced, a  little  investigation  ought  to  make 
the  matter  clear  to  them. 

.A.ssuming  that  the  engine  is  equipped 
with  a  relief  valve  on  steam  chest,  we  will 
start  with  piston  at  extreme  forward  end 
of  cylinder;  lever  in  full  stroke  position  in 
the  direction  in  which  the  engine  is  mov- 
ing, and  engine  drifting.  The  valve  is 
now  in  the  position  to  open  communica- 
tion from  the  steam  chest  to  the  cylinder. 
As  the  piston  moves  back,  the  tendency  is 
to  produce  a  vacuum  in  the  forward  end 
of  the  cylinder  and  steam  chest,  but  air 
rushing  in  through  the  relief  valve  pre- 
vents the  formation  of  a  vacuum.  After 
the  piston  has  moved,  say,  21  inches,  the 
valve,  which,  after  moving  in  the  same 
direction  as  the  piston  until  the  full  port 
opening  was  given,  has  also  reversed  its 
motion,  and  at  21  inches  travel  of  the  pis- 
ton has  just  covered  the  admission  port, 
thereby' cutting  ofif  the  supply  of  air  to 
the  forward  end  of  cylinder.  During  the 
remaining  3  inches  of  piston  travel  the 
valve  has  moved  ahead  far  enough  to  open 
communication  between  the  cylinder  and 
the  exhaust  port.  But  no  e.xhaust  takes 
place,  as  the  air  in  the  cylinder  is  about 
atmospheric  pressure — if  any  difference, 
slightly  less,  owing  to  the  admission  port 
being  covered  by  the  valve  during  part  of 
the  last  3  inches  of  the  piston  stroke,  and 
the  consequent  tendency  to  produce  a  par- 
tial vacuum  under  such  conditions.  Now 
we  have  arrived  at  the  point  from  which 
we  accumulate  the  pressure  that  produces 
what  seems  to  be  an  exhaust,  but  which 
in  reality  is  only  the  forcing  out  through 
the  exhaust  passages  during  the  forward 
stroke  of  the  piston,  the  air  that  was 
drawn  into  forward  end  of  cylinder  dur- 
ing the  back  stroke  of  the  piston.  Direct- 
ing our  attention  to  the  forward  end  of 
the  cylinder  only,  we  begin  the  forward 
stroke  of  piston.  The  exhaust  is  still 
open ;  and  as  the  piston  moves  forward,  it 
forces  the  air  out  through  the  exhaust. 
At  high  speed  the  air  discharged  in  this 
way  sounds  very  much  like  the  exhaust 
of  an  engine  working  steam. 

Bellevue,  0.  Thos.  P.  Whelan. 


Tonnage  Rating  and  Fuel  Records. 

Ill  your  Way  issue  appears  an  article 
with  tlie  caption  "The  Ton-Mile  Per 
Hour."  Having  for  years  closely  fol- 
lowed the  question  of  tonnage  rating  and 
fuel  records  on  a  ton-mile  basis,  the  writer 
was  surprised  to  learn  that  the  necessity 
exists  for  a  better  method  of  arriving  nt 
the  individual  coal  record  of  engineers, 
for  the  reason  that  the  majority  of  the 
points  mentioned  by  Mr.  Hodgins  as 
essential  to  a  proper  comparison  have, 
since  August,  1894.  been  taken  into  con- 
sideration by  the  Chicago  Great  Western 
Railway,  whose  methods  have  since  been 
explained  to  some  fifty  or  sixty  officials, 
representing  an  equal  number  of  roads 
and,  it  is  assumed,  adopted  by  most  of 
them.  The  Chicago  Great  Western  meth- 
od of  working  out  the  consumption  of 
fuel  on  a  ton-mile  basis  does  not  entail  a 
very  large  amount  of  labor,  and  can  best 
be  explained  by  the  following  instructions, 
which  were  drawn  up  in  order  to  meet 
the  demand  for  information  made  on  them 
by  other  roads : 

HANDLING  TRAINS  ON  TONNAGE  BASIS. 

The  Basis. — The  number  of  tons  each 
class  of  engine  is  capable  of  handling,  in 
each  direction  over  all  ruling  grades  of 
the  main  line,  has  been  determined  by 
actual  tests  of  the  locomotives. 

The  Rating. — The  tests  were  made  un- 
der the  most  favorable  circumstances — 
i.  e.,  favorable  weather  and  dry  rail — and 
the  results  so  established  were  considered 
the  maximum  capacity  of  the  engines  ami 
established  as  No.  i  rating. 

To  provide  for  inferior  rail,  unfavorable 
weather  and  stormy  weather,  No.  2  and 
No.  3  ratings  were  established,  by  actual 
tests  and  approximates ;  the  result  being 
that  No.  2  rate  averages  about  90  per  cent., 
and  No.  3  rate  averages  about  80  per  cent, 
of  No.  I  rate. 

Tonnage  of  Trains. — The  weight,  in 
tons,  of  each  carload  shipment,  car  and 
contents,  is  inserted  in  way-bill  by  agent. 
Fractions  are  not  used.  Less  than  1,000 
pounds  is  dropped;'  over  1,000  pounds 
counted  i  ton.  This  information  is  shown 
on  "Switch  List"  used  by  yard  men  mak- 
ing up  trains.  The  weight  of  empties,  not 
generally  moved  on  regular  bills,  is  in- 
serted on  list,  according  to  schedule  of 
weights  given  on  "Conductor's  Report" 
form. 

The  weight  of  all  cars  and  their  con- 
tents being  inserted  on  this  report  (con- 
ductor's report^  it  is  certified  to  by  agent. 
This  information  is  sent  to  the  dispatcher, 
and  at  all  stations  when  cars  are  set  out  or 
picked  up,  the  change  in  tonnage  is  also 
reported  to  him,  the  information  being 
entered  on  his  train   sheet,  thus  enabling 


him  to  know  at  all  limes  the  exact  tonnage 
engine  is  hauling.  At  stations  where 
there  arc  no  track  scales  agents  estimate 
the  weight  of  carload  contents  in  ac- 
cordance with  schedule  of  weights  shown 
on  back  of  form  875. 

TO  DETERMINE  THE  RATE  TO  BE  HANDLED. 

This  matter  is  left  to  the  discretion  of 
the  dispatcher.  In  the  absence  of  instruc- 
tions from  him.  No.  i  rate  is  to  be  used. 
To  enable  the  dispatcher  to  determine  the 
rating,  he  receives  twice  each  day  weather 
reports  giving  all  necessary  information  as 
to  weather  and  rail  conditions.  In  event 
of  defective  engines,  excess  of  empty  cars, 
or  other  cause  which  would  seem  to 
justify  a  reduction  in  rating,  the  dis- 
patcher will  allow  the  engine  to  fall  below 
the  prevailing  weather  conditions,  gener- 
ally about  5  per  cent. 

Stock  and  time  freight  trains  are  al- 
lowed a  reduction  below  the  weather  con- 
ditions, when  behind  schedule  time. 

Conductors,  when  unable  to  reach  the 
dispatcher  by  wire,  are  allowed  to  reduce 
the  rating  of  their  trains,  for  cause,  but 
must  report  the  fact  to  the  dispatcher  im- 
mediately upon  arrival  at  the  next  tele- 
graph office. 

COAL   RECORDS    ON    A    TON-MILE   BASIS. 

The  Basis. — The  basis  or  allowance  of 
coal  per  ton-mile  of  total  train  has  been 
determined  by  actual  tests  for  each  direc- 
tion and  class  of  train,  by  divisions.  The 
class  of  locomotives  and  train,  the  char- 
acter of  road,  etc.,  having  been  duly  con- 
sidered. ^ 

The  Operation. — When  an  engine  de- 
parts from  a  terminal  the  round  house 
foreman  delivers  a  coal  slip  (form  1. 219) 
to  the  engineer,  showing  the  number  of 
tons  of  coal  on  the  tender.  If  any  coal  is 
taken  between  terminals  the  engineer 
shows  the  amount  on  the  slip,  which  is 
delivered  to  the  roundhouse  foreman  at 
the  end  of  the  trip.  In  addition  to  this 
slip  the  foreman  at  departing  terminal 
enters  the  number  of  tons  on  tender  on 
form  1,224.  and  also  shows  the  number  of 
hours  engine  is  under  steam  before  de- 
parting on  run.  idle  and  switching. 

The  foreman  at  arriving  terminal  com- 
putes the  number  of  tons  on  tender  on  ar- 
rival by  means  of  marks  on  the  side  of 
the  coal  pit,  which  is  entered  on  form 
1,224.  together  with  the  information  ob- 
tained from  form  1.219.  and  the  number 
of  hours  the  engine  is  idle  under  steam  or 
switching  after  arrival  before  coaling. 
This  form  is  sent  in  daily  to  the  master 
mechanic.  In  determining  the  net  con- 
sumption while  on  the  road  or  while  run- 
ning, an  allowance  is  made  for  standing 
idle  under  steam  and  switching  of  50 
pounds  per  hour  for  the  former  and  500 
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Ijounils  for  the  latter,  the  nu'iiber  of  hours 
so  spent  on  the  road  being  taken  from  the 
conductor's  delay  report  and  at  terminals 
from  form  1,224. 

From  the  amount  of  coal  consumed 
while  running,  the  number  of  tons  of  coal 
consumed  per  10.000  ton-miles  of  total 
train  is  computed.  The  allowance  or 
basis  multiplied  by  the  10.000  ton-mileage 
of  the  train,  including  engine  and  caboose, 
gives  the  amount  of  coal  that  is  con- 
sidered should  be  consumed,  or  the 
amount  "allowed."  Form  1,229  's  used  in 
computing  consumption  of  each  train  for 
one  month,  and  forms  1.227  and  1.228  are 
used  for  showing  the  performance  of  the 
enginemen.  Form  1.227  shows  the  cost 
of  coal  used  for  each  10,000  ton-miles  by 
each  engineer,  and  the  coal  in  dollars  and 
cents  wasted  by  each,  as  compared  with 
the  last  record  shown  on  the  same  train  or 
run.  Form  1,228  shows  the  excess  and 
percentage  of  excess  in  tons  over  the  al- 
lowance. 

The  foregoing,  I  believe  bears  out  my 
statement  that  the  majority  of  the  points 
mentioned  by  Mr.  Hodgins  have  for  years 
been  taken  care  of,  and  it  would  therefore 
appear,  to  the  writer  at  least,  that  the 
matter  of  fuel  records  is  on  a  more  satis- 
factory and  fairer  basis  than  is  generally 
supposed. 

Mr.  Hodgins  in  his  article  ignores  what 
is  practically  the  most  essential  factor  in 
arriving  at  comparative  records  of  indi- 
vidual engineers,  if  it  is  desired  to  do  so 
in  a  simple  and  fair  manner.  This  is  the 
basis  or  allowance  of  coal  per  ton-mile  of 
total  train.  If  this  is  determined  by  actual 
tests  for  each  direction  and  class  of  train, 
by  divisions;  the  class  of  locomotives, 
trains,  etc.,  being  duly  considered ;  com- 
parisons being  made  by  divisions,  and  but 
one  kind  of  coal,  when  practicable,  used 
on  each ;  the  amount  of  coal  dealt  with" 
as  "used'  being  that  actually  used  in  run- 
ning— i.  e..  the  gross  amount  less  that 
used  in  standing  idle,  switching,  etc. — it 
is  evident  the  records  would  be  built  on  a 
solid  foundation,  and  that  we  would  not 
need  the  "per  hour"  to  equalize  them,  and 
would,  moreover,  be  able  to  compare  men 
by  divisions,   irrespective  of  class. 

The  point  raised  by  Mr.  Hodgins,  re- 
garding the  engineer  who  handles  a  cer- 
tain tonnage  in  twenty  minutes  less  time 
than  the  man  on  the  first  division,  is  well 
taken,  in  so  far  as  it  is  a  fact  that  to  make 
up  time  additional  coal  must  be  used.  On 
the  other  hand  we  might  go  further  into 
the  matter  and  say  there  is  the  engineer 
who  endeavors  to  make  up  time,  but  fails 
through  unforeseen  causes.  What  credit 
would  such  a  man  receive  under  the  "per 
hour"  system?  To  the  writer's  mind,  this 
is  one  of  the  things  likely  to  happen  to 
each  and  every  man ;  and  while  not  of 
great  consequence,  practically  equalizes 
itself,  provided  the  allowances  are  on  a 
proper  basis.  One  might  argue  that  the 
passengers  should  be  weighed  in  order  to 


give  the  engineer  hauling  the  most  weight 
in  passengers  proper  credit,  or  that  the 
ton-mile  should  be  reduced  as  the  coal  on 
tender  decreases.  The  methods  used  on 
the  Chicago  Great  Western  Railway  have 
stood  the  test  of  five  years'  practice,  and 
have,  in  the  light  of  experience,  been  im- 
proved from  time  to  time.  The  writer 
therefore  has  no  hesitation  in  recommend- 
ing the  system  as  one  which  will,  with 
proper  attention,  obtain  good  results,  and 
at  the  same  time  deiTionstrate  to  the  men 
(unless  they  are  looking  for  hairs  to  split) 
that  their  record  is  worked  out  on  a  fair 
basis — this  without  having  to  maintain  a 
large  force  of  clerks. 

In  conclusion  will  say,  in  my  opinion 
officials  make  a  mistake  in  surrounding 
these  and  similar  records  with  mystery. 
If  they  would  do  a  little  missionary  work 
among  the  men,  explain  the  why  and 
wherefore  of  the  records,  it  would  be 
found  that  less  friction  would  arise,  sim- 
ply because  the  men  would  have  a  better 
idea  of  the  conditions  under  which  they 
were  working. 

Enclosed  please  find  blanks  used  by  the 
Chicago  Great  Western  Railway,  publi- 
cation of  which  may  help  your  readers  to 
form  a  clearer  idea  of  the  matter,  and 
may,  in  conjunction  with  the  instructions 
embodied  herein,  enable  those  going  into 
the  matter  to  avoid  the  snags  struck  from 
time  to  time  by  the  writer. 

John  H.  Goodyear, 
Buffalo  &  Susquehanna  R.  R. 

Galeton,  Pa. 

[The  blanks  would  take  too  much  room 
for  our  pages.  We  would  recommend 
anyone  sufficiently  interested  to  wish  to 
study  them  to  send  to  the  Chicago  Great 
Western,  St.  Paul,  Minn.,  for  copies. — 
Ed.l 


Wear  of  Crank  Pins. 

A  friend  sends  me  two  sketches  of 
crank  pins  which  have  come  to  his  notice, 
one  worn  convex  or  rounding  as  at  A  and 
the  other  concave  or  hollow  as  at  B. 

The  first  he  acoounts  for  as  being 
caused  by  sand  getting  into  the  sides  of 
the  box  and  wearing  both  pin  and  brass, 
which  is  a  very  reasonable  supposition. 
The  concave  bearing  he  is  unable  to  ac- 
count for. 

It  is  usually  the  case  where  brasses  are 
lined  with  babbitt  that  this  does  not  extend 
quite  to  the  ends  of  the  box.  In  such 
cases  it  is  not  uncommon  to  find  the  pins 
worn  hollow  in  the  center  or  else  the  whole 
middle  being  worn  down  and  ridges  left 
at  each  end.  This  depends  on  the  shape 
and  size  of  the  babbitt  somewhat,  as  it 
holds  grit  more  than  brass  and  acts  as  a 
grinding  lap. 

With  the  babbitt  in  the  shape  shown  at 
C  it  is  quite  apt  to  wear  a  pin  hollow,  as 
the  most  grit  will  be  held  in  the  center, 
unless  on  a  very  sandy  road  enough  more 
gets  in  at  the  sides  to  counteract  this. 

Way  back  in  1864  and  1865  the  Dickson 
people  used  to  bore  holes  in  the  brasses 
and  fill  with  babbitt,  something  as  shown 


Blocking    Disabled   Schenectady  Com- 
pound. 

In  the  May  number,  your  answer  to 
S.  H.  D.,  Missoula,  regarding  using  high- 
pressure  side  of  Schenectady  two-cylinder 
compounds,  when  low  side  is  disabled,  the 
answer  furnished  by  those  people  is  cor- 
rect. But  there  are  some  of  their  first 
make  in  use  yet  that  were  built  without 
exhaust  valves.  The  Southern  Pacific 
Company  put  a  valve  in  the  front  end  for 
an  exhaust  valve.  A  great  many  times  it 
sticks  shut  and  cannot  be  opened.  Bad 
water  sediment  burning  on  the  disk  causes 
that.  Answer  to  S.  H.  D.  should  have 
read: 

If  it  is  required  to  use  left  or  high  side 
alone,  exhaust  valve  must  be  opened.  But 
if  it  cannot  be  opened,  allow  high-pressure 
exhaust  to  pass  through  receiver  to  low- 
pressure  chest  to  exhaust  port,  etc.  By 
uncovering,  valve  can  be  moved  back  far 
enough  to  do  this.  When  this  is  done  in- 
tercepting valve  must  be  blocked  back  into 
compound  position.  C.  R.  Petrie. 

Los  Angeles,  Cal. 
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at  D.  Care  was  taken  that  the  spots  over- 
lapped, but  they  usually  wore  ridges  to 
some  extent,  owing  to  the  different 
amount  of  the  babbitt  in  contact. 

I.  B.  Rich. 
Honeyhrook,  Pa. 


Those  Creeping  Rails. 

I  have  read  your  article  in  June  number 
of  Locomotive  Engineering  regarding 
■  Creeping  Rails  on  Eads  Bridge,"  and  as 
you  solicit  explanations,  I  beg  to  offer  the 
following. 

If  the  creeping  is  in  the  direction  of  the 
traffic  over  the  rails,  I  would  suppose  it 
to  be  caused  by  the  heavy  trains  rushing 
out  of  the  tunnel,  and  just  before  reach- 
ing the  Washington  Avenue  Station  sud- 
denly throwing  on  the  air  brakes  with 
such  force  as  to  slide  the  wheels,  which 
no  doubt  must  grip  the  track  and  shove 
the  rails  along,  or  act  as  a  battering  ram, 
to  a  certain  extent.  If  the  creeping  is  not 
in  the  direction  of  the  traffic,  I  can  offer 
no  explanation. 

J.  H.  SiEGRiST,  Jr. 

St.  Louis,  Mo. 
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Paint  Burner. 

The  annexed  illustration  shows  a  very 
successful  form  of  paint  burner  which  is 
ttsed  by  the  Southern  Railway.  The 
Tcservoir  is  36  inches  long  by  12  inches  in 
<liaineter.  It  is  completely  filled  with 
clean  waste  packed  as  tightly  as  possible. 
The  reservoir  has  a  false  bottoin  and  top, 
both  of  which  are  perforated.  The  air 
pipe  extends  into  the  space  between  the 
fal  e  and  true  bottom,  and  the  air  becomes 
thoroughly  saturated  with  gasoline,  with 
which  the  waste  is  saturated,  before  it 
reaches  the  corresponding  space  at  the  top 
into  which  the  discharge  pipe  enters.  An 
interesting  feature  licro  is  the  use  of  a 
pressure  gage  upon  the  discharge  pipe, 
and  ^  valve  at  this  point  for  controlling 
the  supply. 

The  burner  is  of  peculiar  construction 
and  is  designed  with  a  view  to  still  further 
mingle  the  air  and  gasoline.  The  supply 
•enters  the  burner  through  a  nipple,  having 
an  aperture  Ys,  inch  in  diameter.  This 
nipple  is  enclosed  in  a  cap,  having  its 
outer  extremity  closed  but  with  a  series 
of  perforations  below  the  tip  of  the  nipple. 
There  are  35  of  these  perforations,  Yi  inch 
in  diameter,  in  four  rows  staggered.  The 
inside  of  the  cap  is  lined  with  a  fine  mesh 
lirass  wire  netting,  covering  the  perfora- 
tions. Outside  of  all  is  a  shell  4  inches  in 
length  and  extending  Yg,  inch  beyond  the 
end  of  the  cap  described.  The  outer  cir- 
cumference of  the  cap  is  flared  near  the 
end,  so  that  the  only  place  for  the  escape 
of  the  gas  is  an  annular  space  1-32  inch 
wide  between  the  cap  and  the  shell. 

The  course  of  the  mingled  air  and  gas 
in  the  burner  is  from  the  nipple  to  the 
closed  end  of  the  cap,  back  through  the 
netting  and  perforations,  and  through  the 
narrow  space  inside  the  shell  to  the  end 
of  the  burner.  The  gas  and  air  become 
so  thoroughly  mingled  that  the  combus- 
tion is  nearly  perfect  and  the  flame  is 
almost  entirely  blue. 

Fr.\nk  Johnson. 

Athmtci.   Ga. 


Pool  System. 

David  Davis  in  your  March  number 
touched  a  subject  which  is  of  vital  im- 
■portance  to  a  large  number  of  enginemen. 
inasmuch  as  many  of  our  leading  railroad 
companies  have  seen  fit  to  run  their  en- 
gines in  the  pool  system.  Mr.  Davis  has 
very  clearly  outlined  some  of  the  weak 
points  of  this  system,  and  might  lead  some 
to  think  that  a  railroad  company  in  adopt- 
ing this  plan  was  in  a  fair  way  to  pay 
■dividends  to  coal  and  oil  companies,  in 
preference  to  themselves.  That  the  pool 
system  has  faults,  the  same  as  most 
schemes  of  human  invention,  no  one  will 
■deny;  but  in  judging  it  we  should  not  do 
so  from  a  perfection  standpoint,  but,  in- 
stead, give  it  a  fair  trial,  dividing  the 
good  points  from  the  bad,  and  render  -i 
verdict  according  to  the  evidence. 

Sentiment    is   against   the   pool    system. 


and  it  h.is  few  friends;  but  the  few  it  ha; 
seem  to  approve  of  it,  and  have  had  the 
power  to  keep  it  in  vogue  on  several  road  i 
for  some  time.  There  must  be  a  reason 
for  this.  What  is  it?  Mr.  Davis  says  i* 
has  necessitated  additional  help  in  roimd- 
houscs  to  inspect,  clean  and  do  other  work 
on  engines  that  men  on  assigned  engines 
would  do  themselves.  It  occurred  to  me 
years  ago  that  a  good,  bright  man  to  look 
over  engines  as  they  came  in  ofT  the  road 
would  be  a  paying  investment  for  almost 
any  road,  regardless  of  whether  the  engi- 
neers had  a  personal  interest  in  the  en- 
gines or  not.     .\nA  as  far  as  cleaning  i^ 


engine  on  a  trying  run,  and  what  kind  of 
an  excuse  would  he  offer  for  failing  to 
do  what  another  engineer  had  done  daily? 
Would  he  say  he  was  a  one  engine  en- 
gineer? As  for  incentive  to  do  good 
work,  when  Tom,  Dick  and  Harry  all  run 
the  same  engines  there  is  no  reason  so  far 
as  I  can  see  why  the  best  man  won't  head 
the  performance  sheet  if  you  charge  the 
coal  and  credit  the  ton-miles  to  the  en- 
gineer and  not  the  engine  fa  mistaken 
practice  on  some  roads).  Many  a  man 
with  an  assigned  engine  excuses  his  pres- 
ence at  the  foot  of  the  performance  sheet 
with   a   "Well,   you   couldn't   expect   any- 


'        I'.. 
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Lotawutin  E^gbtttrint 


concerned,  there  was  a  time  when  a  fire- 
man's reputation  was  based  on  his  ability 
as  a  metal  polisher ;  now  it  is  based  on  a 
clear  sky — that  is,  if  he  is  a  good  man  he 
won't  darken  the  heavens  like  a  Kansas 
cyclone,  no  matter  if  he  has  a  heavy  train 
behind  him.  And  if  when  he  gets  in  off 
the  run  there  is  a  man  there  to  put  the  oil 
on  the  engine,  wipe  off  the  jacket  and 
paint  the  front  end,  I  think  it  is  no  more 
than   right.     Don't  you? 

As  for  engineers  not  being  capable  of 
getting  the  work  out  of  a  number  of  en- 
gines, I  say,  any  man  who  calls  himself  an 
engineer  ought  to  be  able  to  step  on  to 
any  engine  on  his  division  and  get  the 
best  there  is  out  of  her,  and  I  will  admit 
there  never  were  two  engines  alike ;  but 
he  should  be  able  to  do  it.  for  regardless 
of  established  customs  on  his  road  he  may 
be  called  upon  any  day  to  take  a  strange 


thing  better  of  me  with  that  old  scrap." 
and  knowing  the  man.  I  would  not  expect 
any  better  if  he  had  his  pick  of  engines. 

It  frequently  happened  when  engineers 
held  assigned  engines  that  a  small  engine 
and  a  big  train  were  first  out  and  a  large 
ei'gine  and  a  small  train  second  out.  It 
took  a  lot  of  scheming  to  get  the  big 
engine  around  the  small  one  without  run- 
ning over  some  one's  feelings.  Under  the 
pool  system  the  train  master  orders  an 
engine  according  to  the  size  of  the  train, 
for  they  are  all  first  out,  and  as  the  engine 
belongs  to  the  company  the  engineer  does 
not  nurse  her  any  but  gets  the  train  over 
the  road.  The  engine  may  want  $5.00 
worth  of  extra  repairs  when  it  gets  in,  but 
crowding  the  run  may  have  been  worth 
$50  in  other  ways. 

I  once  heard  an  engineer  tell  the  super- 
intendent that   if  he  would  cut  bis   train 
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down  from  twenty  to  eighteen  loads  he 
could  keep  his  engine  out  of  the  shop  four 
months  longer.  The  superintendent  told 
him  if  he  pulled  two  extra  cars  over  the 
division  every  day  it  would  pay  for  a 
general  overhauling  on  his  engine  every 
two  months.  I  don't  vouch  for  the  truth 
of  the  statement  for  I  did  not  have  the 
necessary  data  to  figure  it  out,  but  it 
serves  to  illustrate  that  a  worn-out  engine 
does  not  owe  the  company  anything.  The 
pool  system  will  increase  the  operating 
expenses  of  any  company,  but  if  its  earn- 
ing? increase  pro  rata  it  has  accomplished 
it.;  end.  H.  J.  Le.\ch. 

Eaii  Claire.  Wis. 


That  Valve  Stem  Problem. 

In  answer  to  Brother  J.  C.  Hill's  valve- 
stem  problem,  in  June  issue,  I  will  sub- 
mit the  following.  I  must  have  two 
'guesses  at  what  he  did  do,  as  I  am  com- 
pelled to  give  two  ways  to  make  stem  fast 
to  rod. 

First,  is  to  file  slot  on  one  side  of  key- 
way,  another  in  key,  opposite  and  for- 
ward o£  broken  end.  Then  I  think  he 
found  a  piece  of  steel  wire  to  fill  slotted 
hole  to  a  driving  fit  when  he  drove  key 
home ;  the  wire  forming  a  dowel-pin  in 
slots. 

Second,  if  he  only  had  a  rat-tail  file  and 
a  hammer  in  tool-box,  as  is  the  case  on 
many  roads  around  here,  I  take  it  he 
filed  a  slot  on  one  side  of  kev-wav  with 


Improved  Pedestal  Brace. 

We  have  applied  a  set  of  jaw  braces  to 
one  of  our  19  x  24-inch  Baldwin  moguls, 
as  indicated  on  sketch  attached.  The  for- 
mer brace  on  this  engine  was  the  cast-iron 
block  and  large  bolt,  with  two  wedge  bolts, 
nuts  top  and  bottom  of  block.  This  en- 
gine has  been  breaking  a  great  many 
wedge  bolts,  and  the  nuts  on  large  bolt 
became  loose.  We  have  applied  this  brace 
to  remedy  the  trouble,  and  I  think  we  have 


Xoeoinufiic  Vfjinciring 


IMPROVED  .  I'EUEST.M.    DR.\CE. 

succeeded  in  doing  so.  ,It  has  Jim  Skeev- 
ers'  center  strain  on  brace  bolts,  as  near  as 
the  shape  of  the  frame  would  permit.  The 
lugs  in  each  jaw  are  turned  to  fit  snug  in 
the  2-inch  holes  of  the  jaw.  There  are 
two  iJ/J-ineh  bolts  which  go  through  this 
lug. 


Millholland's  "Pawnee." 

The  "Juniata,"  which  is  spelled  with 
two  "t's"  in  the  engraving,  was  built  by 
James  Millholland  in  1855;  the  first  of  the 
type  being  the  "Wyomissing"  and  the  sec- 
ond the  "Pawnee,"  after  which  the  type 
was  called.  The  former  went  into  service 
in  July,  1852,  the  latter  only  a  month  later. 
These  engines  had  six  coupled  wheels  and 
a  pair  of  rigid  leaders,  or  guide  wheels, 
placed  back  of  the  cylinders.  The  firebox 
was  entirely  behind  the  wheels,  the  frame 
extending  to  the  front  of  firebox  only. 
These  engines  had  two  combustion 
chambers;  a  short  one  at  firebox,  and  one 
.3  feet  long  in  the  cylinder  part  of  boiler. 
Flues  between  the  combustion  chambers 
were  4  feet  long,  and  the  ones  from  long 
chamber  to  smoke-box  8  feet.  The  short 
Hues  w'cre  larger  than  the  others.  After  a 
thorough  trial  the  long  chamber  was  aban- 
doned. 

The  cylinders  were  iS  by  22  inches; 
drivers,  46  inches  in  diameter;  leading 
wheels,  30  inches;  boiler,  46  inches  diam- 
eter; steam  pressure,  no  pounds;  firebox, 
7  feet  long  by  3J4  feet  wide. 

These  were  the  standard  freight  engines 
for  the  P.  &  R.  R.  R.  for  about  ten  years. 
If  any  of  our  readers  have  further  details 
concerning  them,  we  should  like  to  hear 
from  them. 


The  danger  of  using  white  as  an  ".-Ml 
clear"  signal  has  again  been  illustrated  in 
a    bad    accident    that     happened     on     the 
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ONE    OF    .M1LLH0LL.\Nd's    "P.WVNEES.       THE    JUNI.-\T.^. 


rat-tail  file,  then  drove  it  hard  home  with 
hammer,  putting  key  in  tool-box  ready  for 
new  stem.  As  valve  stems  do  not  often 
break  in  key-way,  I  think  if  Brother 
Boone  broke  the  other  side  in  the  same 
place  200  miles  from  shop,  he  will  go  one 
better  if  he  will  arrive  on  time.  As  Mr. 
J.  C.  Hill  omitted  to  give  lost  time  at 
break-down,  I  am  inclined  to  think  more 
time  was  lost  than  made  up  on  the  200- 
mile  run.     Now  tell  us  how  you  fixed  it, 

Mr.    Hill.  W.M.     SUTCLIFFE, 

Division   521. 
Paterson,  A''.  /. 


The  end  fit  of  brace  is  just  a  little  taper 
to  pull  the.se  lugs  to  the  frame  jaws.  The 
device  allows  easy  access  to  wedge  bolts, 
and  allows  space  to  drop  collar  without 
taking  down  brace.  The  boys  like  it ;  and 
no  doubt  it  will  prevent  them  from  using 
too  many  cuss  words,  as  they  usually  do 
in  setting  up  their  wedges. 

If  there  is  anything  wrong  about  it  we 
would  like  to  know.  We  think  Locomo- 
tive Engineering  is  the  proper  place  to 
get  this  information.  Ed.   Scallen, 

Foreman  V.  S.  &  P.  Shops. 

Monroe,  La. 


Philadelphia  &  Reading  a  few  weeks  ago, 
when  the  second  section  of  a  passenger 
train  ran  into  the  first  section,  with  disas- 
trous efifects.  A  short  distance  before  the 
point  of  collision  was  reached,  the  brake- 
man  of  a  coal  train  waved  a  white  lantern 
at  the  passenger  engine,  as  a  signal  of 
danger  ahead,  but  the  engineer  took  it  as 
a  signal  that  all  was  clear. 


The  Mexican  Central  are  reported  to  be 
getting  out  specifications  for  particularly 
heavy  consolidation  locomotives  to  be 
used  on  mountain  service. 
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A  Weed  Burner. 

On  many  of  the  railroads  of  the  West, 
as  well  as  some  of  the  Northwest,  the  bal- 
last used  is  of  such  a  character  that  weeds 
grow  up  so  fast  it  is  quite  an  undertaking 
to  keep  them  down.  Of  course,  a  road 
with  heavy  traffic  requires  good  ballast, 
but  the  branch  lines  with  a  light  traffic 
are  not  so  well  fixed.  To  expedite  the 
process  of  weeding,  a  "burner"  is  used, 
which,  by  means  of  a  fire  of  fuel  oil  that 
is  fed  through  a  vaporizer  by  compressed 
air,  and  kept  close  to  the  track  by  a  shield 
over  it,  moving  slowly  over  the  road,  will 
burn  up  or  kill  by  its  intense  heat  every 
green  thing  inside  the  rails,  and  for  a 
space  of  from  2  to  4  feet  outside  the  rails. 


from  the  rail  when  at  work.  Wings  at  the 
sides  and  one  at  the  end,  which  are  shown 
lifted  up,  so  that  they  look  like  long  side 
steps,  arc  let  down,  so  that  they  drag  on 
the  ground  when  in  action,  and  confine 
tho  flame  to  a  space  9  feet  wide  and  16 
feet  long.  Three  air  jets  carry  out  and 
atomize  the  oil.  With  70  pounds  of  air 
the  flame  fills  the  whole  space  under  the 
shield.  Three  9!/2-inch  pumps,  operated 
by  steam  from  the  engine  drawing  the 
burner  outfit,  are  used  to  supply  air.  The 
exhaust  steam  from  these  pumps  is  car- 
ried to  the  end  of  the  burner  in  pipes 
-hown  along  the  side,  and  discharged 
down  on  the  ties  outside  the  rail  to  quench 
any  fire  that  may  start  in  old  ties.     New 


Along  the   Atchison,  Topeka   &    Santa 
Fe  Railway. 

At  the  Fort  Madison  shops,  where 
Master  Mechanic  T.  Paxton  is  in  charge, 
there  is  a  26-stall  engine  house  built  of 
stone,  with  a  slate  roof,  steam  heated  and 
electrically  lighted.  The  walls  are  neatly 
whitewashed.  With  two  arc  lights  in  each 
section  of  thirteen  stalls  it  is  light  enough 
to  do  work  on  most  parts  of  the  loco- 
motives at  night  without  other  lights.  In- 
candescent lights  are  used  at  the  bulletin, 
call  boards  and  work-book  desk. 

One  matter  attended  to  here,  that  is  a 
move  in  the  right  direction,  is  the  clean- 
ing and  the  blacking  of  the  smoke  arches 
and  stacks  by  a  roundhouse  man  detailed 


WEED  BURNER  OF  THE  ATCHISON,  TOPEK.\  &    S.\.VT.\    FE   RAILR0.\D. 


The  Santa  Fe  Railroad  have  just  built 
at  their  Topeka  shops,  and  set  to  work, 
one  of  these  burners,  which  does  the  busi- 
ness in  very  fine  shape.  The  illustration 
gives  a  good  idea  of  its  general  construc- 
tion. It  is  constructed  from  an  old  turn- 
table, with  one  truck  near  the  center  of 
the  burner,  so  the  intense  heat  does  not 
reach  the  truck.  A  shield  built  up  of  two 
thicknesses  of  sheet  steel  6  inches  apart, 
and  filled  in  with  mineral  wool,  protects 
the  bottom  of  the  overhanging  part  of  the 
frame  from  the  heat,  and  also  confines  the 
heat  and  flame  close  to  the  ground.  This 
shield  can  be  raised  and  lowered,  so  it  can 
be  iS  inches  from  the  rail  when  standing 
still,  in  order  to  protect  the  ties,  crossings 
and  bridges   from   its   heat,   and   4   inches 


ones  are  not  afTected  by  the  heat  if  burner 
is  moving. 

A  6,000-gallon  tank  of  oil  and  extra 
water  tender  are  with  the  burner.  .^ 
powerful  water  pump  is  part  of  the  out- 
fit, and  small  pump  to  take  oil  out  of  sta- 
tionary tanks  when  necessary  to  fill  the 
movable  one. 

The  one  used  last  season  burned  over 
900  miles  of  track,  at  an  expense  of  about 
$2.35  per  mile.  If  the  weeds  were  large 
it  could  be  run  i!<  miles  per  hour.  With 
a  light  crop  3;/;  miles  an  hour  was  easily 
made.  About  a  barrel  of  oil  per  mile  is 
used  for  light  work. 


Be  svire  you   get   the   Compound  Chart 
tliis  month.     One  belongs  to  you. 


for  this  work,  who  makes  it  his  steady 
business,  and  is  thus  able  to  do  the  work 
more  economically  and  in  a  better  manner 
than  it  is  done  usually.  Where  the  power 
is  of  a  heavy  pattern  the  firemen  have 
enough  other  work  to  do. 

The  erecting  and  general  repair  shop  is 
125  feet  wide  by  360  feet  long.  The  ma- 
chines are  located  on  one  side  and  sixteen 
pits  for  engines  on  the  other.  Ten  of 
them  are  drop  pits  large  enough  to  take 
the  driving  wheels  out  from  under  a 
standard  eight-wheel  engine.  One  excel- 
lent point  is  that  there  is  plenty  of  room 
between  all  the  machines  and  between  the 
engines  for  moving  the  work  around.  We 
noted  that  all  journals  and  piston  rods 
are  rolled  to  a  smooth  surface.     The  cast- 


314 


LOCOMOTUK    ENGINEERING 


July.   1899. 


iron  eccentric  cams  are  also  rolled  in  the 
same  manner,  which  makes  them  rim  cool 
from  the  start  and  last  longer.  Cylinder 
packing  rings  are  at  first  turning  larger 
than  the  cylinder;  when  they  are  cut  a 
lap  joint  is  made.  They  are  then  closed 
together,  the  joint  clamped  and  the  outside 
turned  off  to  the  exact  size  for  the 
cylinder,  so  they  fit  all  around,  instead  of 
bearing  harder  at  the  joint,  as  is  the  usual 
case.  A  great  many  kinks  are  in  use  here, 
of  which  we  will  speak  later.  They  are 
too  good  to  pass  by  without  notice.  About 
125  engines  are  on  the  line  between 
Chicago  and  Kansas  City  that  come  here 
for  general  repairs,  although  only  a  part 
of  them  are  despatched  from  Fort  Madi- 
son roundhouse. 

The  shops  and  yard  room  for  freight 
car  work  are  of  a  generous  size,  with 
plenty  of  good  machinery  for  all  kind  of 
work.  Compressed  air  is  used  wherever 
it  will  expedite  business.  For  hoisting 
car  bodies  off  the  trucks  a  pair  of  air  jacks 
arc  handled  by  two  men  who  work  to- 
gether, going  down  a  line  of  cars,  hoisting 
them  r.p  one  end  at  a  time  and  placing 
three-legged  trestles  under  them.  As 
these  two  men  have  plenty  of  this  work 
to  do,  and  the  cars  to  be  lifted  are  clo-e 
together,  they  can  do  it'more  economically 
than  the  other  repair  men  working  at  the 
car.  An  air jackisaLsousedtostrip  the  roofs 
off  old  cars,  and  it  does  it  in  short  order. 

A  view  of  the  material  rack  is  an  object 
lesson  in  convenient  arrangement.  Every 
piece  of  every  size  has  a  proper  section  to 
ba  foimd  in.   with  plain  labels  over  each 


.\s  the  water  supply  on  the  Santa  Fe  is 
a  matter  of  great  importance,  all  the  ex- 
haust steam  from  the  stationary  engines, 
steam  pumps,  and  steam  hammers  is  sent 
to  a  large  underground  tank.     Some  of  it 


level  of  the  gruuiid  .mil  consists  of  a 
double  set  of  Deane  duplex  compounds,, 
capable  of  handling  750.000  gallons  in 
twenty-four  nours. 

A  noteworthy  fact  on  this  system  at  all 


INTERIOR  OF  FORT   M.\1)IS0N   SHOP,  A.   T.    &    S     F.   R.MLW  A\  .    .MAl  Ul.NE  SIIDP  SIDE. 


condenses  on  the  way  to  this  tank,  the 
rest  after  it  gets  there.  In  cold  weather 
the  exhaust  steam  is  utilized  as  far  as 
possible    for    heating    the    buildings,    and 


K.\CK    FOR    .M.M'ERI.AL,    FORT    M.\DISON    SHOP. 


section.  This  is  the  special  pride  of  Mr. 
Ben  Miller,  foreman  of  car  repairs,  who 
is  credited  with  a  lot  of  kinks  for  doing 
car  repair  work.  The  scrap  yard  is  also  a 
model,  everything  piled  in  its  own  proper 
place  separately. 


supplemented  with  live  steam  when  neces- 
sary. .-Ml  the  water,  steam  and  com- 
pressed air  pipes  are  laid  in  conduits  large 
enough  so  the  pipes  can  be  got  at  in  case 
of  leaks  or  changes. 

The  pumping  plant  is  located  below  the 


points  is  the  large  amount  of  ground  oc- 
cupied by  the  repair  shops.  When  this 
part  of  the  Santa  Fe  was  laid  out  all  the 
buildings  were  designed  large  enough  for 
the  heaviest  business  the  road  would  be 
expected  to  do,  instead  of  building  them 
small  at  the  start  and  increasing  their 
capacity  as  business  increased.  "Begin 
on  a  small  scale  and  increase  later"  is  the 
ordinary  rule,  but  in  a  good  many  cases 
the  buildings  and  their  appointments  do 
not  increase  any,  and  in  a  few  years  the 
work  is  so  crowded  that  confusion  and 
extra  expense  is  the  result.  As  to  the 
service  on  the  road,  it  is  of  the  best ;  the 
coaches  are  commodious  and  in  A-i  con- 
dition. A  large  number  of  them,  about 
125.  have  electric  lights,  the  current  for 
which  fs  furnished  by  a  small  dynamo 
located  on  the  truck  and  driven  by  a 
pulley  on  the  coach  axle.  A  storage  bat- 
tery of  sixteen  cells  is  used  in  connection 
with  this  lighting  plant,  which  serves  as 
a  sort  of  main  reservoir  to  store  the  elec- 
tricity when  the  car  is  running  and  the 
lights  turned  off.  The  light  in  the  coaches 
is  excellent.  In  a  trip  of  ten  days  we  saw 
no  trouble  with  it.  From  seventeen  to 
twenty  12  candle-power  lamps  are  used 
in  each  coach,  according  to  its  size. 

Considerable  attention  is  paid  to  the 
subject  of  smokeless  firing,  with  good  re- 
sults. The  train^  are  run  clean  and  free 
from  smoke  and  cinders.  The  time  is  fast 
and  the  trains  heavy  on  this  district;  but 
that  does  not  seem  to  interfere  with  clean 
firing. 
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Haskell's  Locomotive. 

Tlic  illii'-traliiin  slmuii  licrcwitli  is  one 
of  the  four  engines  recently  built  liy  the 
Chicago  &  West  Michigan  and  the 
Detroit,  Grand  Rapids  &  Western  Rail- 
road,' at  their  shops  at  Ionia  and  Mus- 
kegon, after  designs  prepared  by  Mr.  B. 
Haskell,  superintendent  of  motive  power. 
These    engines     are     in     service,     pulling 


Another     Rival    for    the     Locomotive. 

Tlic  alin'i^phiTe  of  llu-  railroad  world 
is  in  a  very  frigid  condition  when  some 
freak  oiachine  which  is  going  to  banish 
the  locomotive  is  not  almost  ready  for 
trial.  Since  the  Holnian  locomotive 
has  been  taken  ofT  its  stilts  and  converted 
into  a  common  puller  of  passenger  trains 
we  have  been   looking  for  a  worthy  sue- 


ever  tried  for  transforming  the  potential 
power  of  coal  into  mechanical  work.  The 
power  is  supplied  by  a  reservoir  into  which 
water  has  been  injected  at  a  temperature 
of  about  400  degrees  Fahr.  Under  reduc- 
tion of  pressure  this  water  becomes  steam 
which  is  used  in  the  cylinders  just  as  it  is 
in  any  other  steam  engine.  The  exhau-t 
steam  is  condensed  in  a  sort  of  air  con- 
ilenser  set  on  the  top  of  the  car.  Bald- 
win's people  have  built  lots  of  motors  that 
ditTcr  very  little  from  this  one. 

VVc  only  hope  that  it  is  not  the  inten- 
tion to  boom  this  motor,  which  is  com- 
mon in  everything  except  the  name,  by 
means  of  a  highly  capitalized  ytock  com- 
pany. Such  a  thing  is  not  outside  the 
hounds  of  probability. 


HASKELL  S    LOCOMOTIVR,    (:Hir.\t'.0    &    WEST     1IILI1I(:.\X    K.MLHOAll. 


heavy  fast  passenger  trains  between 
Grand  Rapids  and  Chicago  on  the  Chicago 
&  West  Michigan  Railway,  and  between 
Grand  Rapids  and  Detroit  on  the  Detroit, 
Grand  Rapids  &  Western  Railroad.  They 
have  gained  a  high  reputation  for  the 
efficient  way  in  which  they  do  the  re- 
quired work.  They  are  in  the  same  ser- 
vice which  is  Iiandled  by  locomotives  with 
17  X  24-inch  cylinders,  with  a  pressure  of 
150  pounds  per  inch,  on  the  West 
Michigan,  which  shows  that  a  small 
cylinder  and  higher  pressure  make  a  more 
effective  engine. 

In  regard  to  coal  consumption,  they  are 
making  about  60  engine-miles  per  ton  with 
a  four-car  train  of  heavy  coaches,  as 
against  40  miles  per  ton  for  the  17-inch 
engines.  Their  consumption  of  water  is 
also  much  less  than  the  larger  cylindered 
engines  doing  the  same  work. 

The  principal  dimensions  are:  Cylinders 
16  X  24  inches,  diameter  of  driving  wheels 
60  inches,  we.ght  in  working  order  Sg.ooo 
pounds  (51,350  being  on  the  driving 
wheels).  The  driving  wheel-base  is  8 
fefet;  total  22  feet  8  inches.  The  boiler  is 
51  inches  diameter  at  the  smallest  ring, 
and  carries  180  pounds  pressure.  There 
are  1,866.74  square  feet  of  heating  surface 
and  16  square  feet  of  grate  area. 


cessor,  and  at  last  we  have  found  it.  Thii 
time  it  is  the  kinetic  stored  steam  motor 
invented  by  Arthur  Pilsbury  Dodge,  who 
claims  that  his  machine  is  a  wonder 
among   locomotives   and   that    it   operates 


When  the  Master  Car  Builders'  conven- 
tion was  attending  to  the  amusement  end 
of  the  programme  at  Old  Point  Comfort. 
to  Commodore  Hennessey,  .VI.  C.  B.,  was 
assigned  the  duty  of  conveying  a  party  of 
master  car  builders  (mostly  supply  men) 
to  examine  the  Reina  Mercedes.  The 
Commodore  froin  Milwaukee  entered  into 
a  solemn  obligation  to  prevent  any  of  the 
party  from  pillaging  the  vessel,  as  the 
relic  collecting  fiends  are  notorious  for 
doing.  When  the  visit  was  completed  the 
officer  in  charge  deemed  it  right  that  Com- 
modore Hennessey  should  give  his  word 
of  honor  that  he  was  not  carrying  any- 
thing   away    gathered    about    the    vessel. 


AIR  JACK  FOR  CAR  REPAIRS,  FORT   MADISOX    SHOPS. 


At  the  West  Burlington  shops  of  the 
Chicago,  Burlington  &  Quincy  they  have 
many  labor-saving  devices  used  for  the  re- 
pair of  cars,  among  them  being  an  air 
cylinder  whose  attachments  for  pulling 
down  stringers  of  cars  that  are  to  be 
heavily  repaired.  The  cylinder  is  of  steel, 
to  make  it  light  and  easily  handled.  It 
does  the  work  of  six  or  seven  men. 


without   smoke  or  noise.     It  sends   forth 
no  cinders,  has  no  cab  and  no  tender. 

.■Vfter  wading  through  a  three-column 
article  in  a  morning  paper  expatiating  on 
the  wonderful  things  the  kinetic  stored 
steam  motor  is  going  to  do,  we  came  to 
some  particulars  about  what  the  motor  is, 
and  find  it  to  be  one  of  the  oldest  methods 


This  was  done  readily.  When  the  party 
got  on  board  the  boat  taking  them  back 
to  Old  Point  Comfort  the  individuals  of 
the  party  began  one  bj'  one  to  display  the 
spoils  they  had  carried  away  from  the 
Spanish  cruiser  and  the  Commodore  was 
the  only  person  who  had  not  carried 
something  away. 
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Shall  Engineers  Wear  Spectacles? 

For  a  number  of  years  there  has  been 
an  idea  moving  around  in  railroad  circles 
that  if  an  engineer  used  glasses  to  assist 
his  vision,  it  must  be  an  evidence  of  de- 
fective eyesight  which  would  disqualify 
him  from  performing  the  duties  of  look- 
ing out  for  signals  or  obstructions  on  the 
track  when  under  way  drawing  a  train. 

It  may  be  that  a  fear  that  the  traveling 
public  will  be  a  little  suspicious  of  any  en- 
gineer who  uses  spectacles  has  something 
to  do  with  the  prevalence  of  this  idea ;  but 
there  is  no  evidence  that  the  traveling  pub- 
lic has  ever  objected  in  any  way.  On  the 
contrary,  we  think  that  the  opinion  of  the 
public  is  that  any  aids  to  better  and  safer 
railway  service  should  be  encouraged. 

That  this  idea  is  circulating  in  a  more 
restricted  area  year  after  year  is  proved 
by  the  stand  which  a  good  many  of  the 
operating  officials  of  prominent  railroads 
take,  that  when  an  engineer's  vision  is  not 
up  to  the  standard  he  should  wear  suitable 
glasses  to  assist  him,  for  the  same  reason 
that  a  captain  of  a  vessel  uses  a  powerful 
glass  to  assist  his  vision  which  will  en- 
able him  to  distinguish  the  exact  character 
of  an  object  that  is  so  distant  that  it  is  not 
plain  to  the  naked  eye. 

In  all  the  walks  of  life,  just  as  soon  as 
it  is  found  that  the  natural  vision  needs 


assistance  from  lenses  to  distinguish  ob- 
jects at  the  proper  distance,  spectacles  are 
prescribed  and  worn  at  all  times  when 
needed,  just  as  much  as  an  overcoat  in 
cold  weather.  They  not  only  add  to  the 
security,  but  to  the  comfort  of  our  every- 
day life. 

An  engineer  is  allowed  all  the  aids  that 
science  and  inventive  genius  can  supply ; 
expensive  apparatus  is  installed  which  de- 
pends on  his  keenness  of  vision  for  its 
effectiveness  and  security.  He  should  have 
the  full  measure  of  security,  and  be  not 
only  allowed,  but  required,  to  avail  him- 
self of  any  device  which  will  make  him 
more  able  to  give  good  service  when  mak- 
ing a  trip.  To  discern  the  exact  character 
of  objects  at  a  distance  is  a  valuable  quali- 
fication, and  anything  that  will  assist  in 
the  process  should  be  used. 

We  do  not  mean  by  this  argument  to 
try  to  prove  that  men  of  known  defective 
vision  at  all  ranges  should  have  it  made 
just  good  enough  to  pass  the  lowest  safety 
limit;  but  we  think  that  all  scientific  ap- 
pliances that  can  aid  the  vision  should  be 
welcomed  instead  of  discouraged.  Some 
men  have  a  good  vision  at  moderately 
long  range  and  use  glasses  to  read  the 
train  orders ;  others  can  see  at  shorter 
ranges  and  not  clearly  at  the  longer  ones. 

Engineers'  eyes  have  a  very  trying  ser- 
vice. The  dust  and  cinders  constantly 
llying  through  the  air,  which  strike  the 
eye  with  force  enough  to  bed  themselves  in 
its  outer  coating,  are  a  menace  to  good 
seeing.  Protection  in  the  shape  of  goggles 
or  plain  glass  spectacles  large  enough  to 
protect  the  eye,  is  just  as  necessary  as 
gloves  to  protect  the  hands. 

As  we  remember  it  on  a  prominent  rail- 
road in  Massachusetts,  the  managing  offi- 
cers took  a  proper  stand  in  favor  of  pro- 
tecting the  eyes  of  their  engineers,  and 
furnished  them  with  goggles  to  be  used  in 
stormy  weather,  and  required  them  to  be 
worn.  We  do  not  recall  just  how  the 
plan  worked,  but  it  was  a  move  in  the 
right  direction. 

We  are  led  to  these  remarks  by  having 
a  case  cited  where  skilful  engineers  whose 
vision  was  not  up  to  the  proper  standard 
were  denied  the  privilege  of  aiding  their 
vision  with  spectacles. 

Later  on  we  expect  to  have  something 
to  say  in  regard  to  this  from  the  oculist's 
standpoint.  We  would  be  very  glad  to 
hear  from  any  of  the  officers  who  allow 
tlieir  engineers  the  use  of  spectacles  for 
long  ranges. 


Distrust  of, Iron  and  Steel  for  Rolling 
Stock. 

It  is  wonderful  the  lack  of  confidence 
that  certain  classes  of  railroad  men  have 
displayed  when  iron  or  steel  has  been 
substituted  for  parts  of  rolling  stock 
formerly  made  of  wood.  Iron  bridges 
were  at  first  declared  a  dangerous  in- 
novation that  invited  disaster,  but  some- 


how they  stood  up  without  rotting  or 
taking  fire,  and  the  prophets  of  evil  were 
silenced  if  not  convinced.  The  next  object 
o£  solicitude  among  the  conservative  men 
was  the  proposal  to  use  iron  or  steel 
frames  under  tenders  instead  of  the  wood 
that  was  so  short  lived.  The  prevailing 
argument  against  iron  tender  frames  was 
that  they  would  be  ruined  if  the  engine 
went  into  a  wreck.  Wood,  they  said,  was 
cheap,  and  no  great  loss  ensued  when 
frames  of  that  material  were  converted 
into  firewood  in  a  collision ;  but  a  costly 
iron  frame  would  be  a  serious  loss  when 
it  was  destroyed  in  a  similar  accident. 

These  arguments  seemed  sound  and  did 
a  great  deal  to  delay  the  general  introduc- 
tion of  iron  and  steel  tender  frame;. 
About  the  time  the  pioneers  of  progress 
were  venturing  to  try  iron  frames  the 
writer  was  on  a  road  where  two  engines 
were  received  which  had  iron  tender 
frames.  A  few  weeks  after  the  engines 
went  into  service  one  met  another  in  a 
head  collision.  The  other  had  wooden 
tender  frames  and  they  were  fit  only  for 
kindling  wood  when  the  wreck  was 
cleared  away.  The  iron  frame  received 
as  severe  a  shock  as  the  wooden  one,  for 
the  tank  was  entirely  ruined,  but  the 
frames  were  repaired  at  an  expense  of 
about  five  dollars.  There  was  no  hang- 
ing back  in  specifying  iron  tank  frames 
on  that  road  any  more. 

Wlien  the  use  of  steel  cars  for  heavy 
freiglit  began  to  be  agitated  the  old  stereo- 
typed objections  were  uttered.  They  might 
be  all  right  as  long  as  they  remained  on 
the  rails ;  but  think  of  the  expense  that 
would  be  incurred  when  a  train  of  these 
heavy  cars  went  into  a  collision!  They 
would  be  converted  into  a  tangled  mass 
of  scrap  steel  that  would  be  torn  apart 
only  after  arduous  labor.  That  was  what 
the  timid  and  conservative  people  said. 
It  is  always  safest  to  prophesy  after  the 
event.  Heavy  steel  cars  have  been  built 
and  have  passed  through  the  wreck  ordeal. 
In  an  official  report  made  by  Mr.  Ander- 
son, master  car  builder  of  the  Pittsburgh 
&  Western,  the  following  facts  are  stated : 

"One  of  our  trains  of  Schoen  steel  cars, 
100,000  pounds  capacity,  was  going  up  an 
8o  to  90-foot  grade  when  ten  cars  broke 
off  and  ran  away  from  the  rear  part  about 
ninety  car  lengths.  Four  more  of  the  steel 
hoppers  ran  back  down  this  grade,  strik- 
ing the  rear  part  and  damaging  P.  &  W. 
steel  car  No.  4001  to  the  extent  of  two 
center  sills  badly  damaged  and  buckled  so 
much  that  it  was  necessary  to  cut  them 
off  and  have  the  bent  parts  straightened 
and  replaced  by  riveting  on  a  plate  botli 
inside  and  outside  of  the  channel.  It  re- 
quired a  new  end  sill;  but  the  old  end  sill 
removed  was  in  shape  to  be  used  in  re- 
pairs to  other  cars,  as  we  straightened  and 
plated  the  fractured  part  so  as  to  have  it 
ready  for  other  damaged  cars.  The  ma- 
terial required  amounted  to  $12.70.  The 
labor  amounted  to  $27.60,  making  a  total 
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of  $40.30   to   put   car   in   Roocl.   first-class 
condition. 

"Steel  car  No.  4351  was  in  accident  on 
the  Baltimore  &  Oliio  Railroad.  The  cause 
of  accident  is  not  known,  hut  the  car  was 
sent  home  for  repairs,  having  end  sill, 
side  sill,  corner  post  and  stake  very  hadly 
damaged,  and  it  had  appearance  of  going 
to  be  a  very  hard  job  to  make  necessary 
repairs.  But  we  found  that  we  made  the 
necessary  repairs  very  easily,  and  put  the 
car  in  good  first-class  condition  by  using 
one  end  sill,  one  corner  post  and  one  side 
stake,  and  straightening  out  the  side  sill 
by  building  a  fire  under  it  and  using 
hydraulic  pressure  for  straightening  it  out. 
The  material  used  on  this  car  amounted 
to  $10.40,  and  for  labor  $28,  making  a 
total  of  $38.40. 

"Steel  car  No.  421 1  left  the  track  known 
as  our  Negley  stone  track,  which  is  about 
10  to  15  feet  higher  at  the  point  where  the 
car  left  track  than  our  main  line.  The 
car  went  over  the  bank,  Landing  on  the 
main  track  and  blocking  the  road.  Our 
superintendent  happened  to  be  on  board  a 
passenger  train  which  came  up  behind  this 
trouble,  and  cleared  the  track  by  use  of 
engine  and  chains.  This  car  was  under 
load  of  100,000  pounds  of  crushed  stone. 
The  sides  were  crushed  in  about  18  inches, 
bending  all  the  side  stakes  on  each  side  of 
the  car,  and  breaking  four  journal  boxes, 
one  brake  shaft,  two  handholds,  one  wind- 
ing shaft  bent,  dropdoor  attachment  bent, 
brake  levers  and  guides  torn  off,  truck 
channel  bent  and  brakebeams  torn  off. 
The  pressed  steel  diamond  truck  under 
this  car  was  subjected  to  a  great  deal  of 
rough  usage  in  getting  the  main  track 
cleared,  as  it  would  be  reasonably  sup- 
posed that  the  body  of  car  received  some 
very  rough  handling  to  avoid  delay  to 
trains.  I  supposed  that  I  would  have  to 
remove  all  side  stakes  on  account  of  their 
bent  condition,  but,  fortunately,  we  made 
a  good  first-class  job  by  using  hydraulic 
jacks  and  hammering  on  the  stakes  until 
we  got  the  side  straightened.  The  ma- 
terial required  amounted  to  $8.37,  labor 
$30.60,  total  $38.97- 

"The  opinion  was  expressed  that  if  a 
train  of  wooden  cars  had  been  subjected 
to  the  punishment  that  car  No.  4001  was 
subjected  to,  there  would  have  been  noth- 
ing left  but  the  scrap.  In  this  case  this 
car  was  the  only  car  damaged  in  the  train, 
it  being  so  solid,  substantially  built,  etc., 
that  all  other  cars  behind  it  were  pro- 
tected. A  wooden  car  would  not  have 
stood  the  punishment  that  No.  421 1  went 
through  under  such  heavy  load." 


Railway  Mechanical  Engineering. 

In  a  pamphlet  recently  issued  by  Pro- 
fessor Hibbard,  of  Sibley  College,  Cornell 
University,  on  "Summer  Vacation  Work 
in  Railway  Locomotive  Shops,"  very  good 
arguments  are  used  in  favor  of  railway 
mechanical  engineering.  The  principal 
points  made  are: 


"After  graduation  the  student  may  en- 
ter upon  locomotive  or  car  designing  and 
particularly  manufacture,  in  contract-shop 
locomotive  or  car  works;  or  he  may 
prefer  to  enter  the  railway  service, 
where,  with  some  designing  of  new  work, 
he  will  devote  the  greater  portion  of  his 
time  as  mechanical  engineer,  master  me- 
chanic or  superintendent  of  motive  power, 
to  the  use  and  repair  of  locomotives  and 
cars,  to  increasing  their  efficiency  and  use- 
fulness, and  to  the  solution  of  the  thou- 
sand and  one  problems  of  rolling  stock, 
shop  management,  equipment  and  sup- 
plies, that  in  their  profusion  and  variety 
go  to  make  up  the  ever-changing,  free- 
from-ennui  experiences  of  the  modern 
railroad  man. 

"Besides  tac  above  two  branches,  rolling 
stock  manufacture  and  railroading,  a  third 
is  coming  to  be  recognized,  evolved  as 
the  result  of  the  recent  entrance  of  the 
technical  graduate  into  our  railway  motive 
power  departments.  It  is  that  of  the 
technical  'supply  man.'  In  addition  to  the 
technical  graduate  already  so  largely 
found  as  a  shop  manager,  we  are  now  be- 
ginning to  see  technical  men  as  the  rep- 
resentatives of  the  business  house  supply- 
ing its  product  to  the  railway.  This  pro- 
duct may  be  car  trucks,  boiler  steel,  paint 
or  turret  lathes.  Whatever  the  product, 
the  new  sales  agent  is  becoming  promi- 
nent. 

"At  a  recent  meeting  of  tlie  New 
York  Railroad  Club,  the  subject  was  dis- 
cussed by  a  large  number  of  motive-power 
oflScers,  railway  purchasing  agents  and 
'supply  men.'  It  became  apparent  that 
practical  wisdom  called  for  a  man  who 
could  present  the  scientific  advantages  of 
his  axle  steel  or  leaf  spring  to  the  mod- 
ern superintendent  of  motive  power  accus- 
tomed to  look  into  the  real  scientific  rea- 
sons for  the  defects  in  his  rolling  stock  or 
shop  tools.  The  writer  is  free  to  say 
that  in  his  locomotive  shop  and  railroad 
experience  he  has  met  many  supply  men 
who  were  unable  apparently  to  under- 
stand these  defects.  They  could  reiterate 
simply  that  they  were  sure  anyhow  that 
their  paint  was  the  best  in  the  world,  con- 
fessing ignorance  as  to  required  previous 
condition  of  the  surface,  perhaps  the  most 
vital  point.  Persuasive  promoters  may 
not  be  coldly  scientific  reasoners.  The 
supply  mechanical  engineer  gets  the  ear 
of  the  superintendent  of  motive  power 
when  the  ordinary  sales  agent  cannot. 
That  means  the  difference  between  suc- 
cess and  failure. 

"For  the  future  locomotive  or  car 
manufacturer  and  the  sijpply  man,  the 
summer  in  a  railroad  shop  would  be  the 
more  valuable ;  for  the  future  railroad 
man,  the  locomotive  works.  The  student 
who  is  now  a  freshman  may  profitably 
spend  a  summer  in  each  and  the  third  in 
a  drafting  room. 

"The  railroad  repair  shop  teaches  the 
need   of    standard    designs   and   of   inter- 


changeability,  how  the  locomotive  or  car 
gives  out  and  is  repaired,  where  it  wears, 
what  parts  see  the  hardest  service  and 
need  soonest  to  be  replaced,  how  long  stay- 
bolt  iron  will  last,  into  what  condition  a 
journal  box  may  be  allowed  to  get  and 
still  run  cool.  These  items  and  many 
more  are  of  incalculable  use  to  the  man 
who  would  design  and  build  locomotives 
that  will  be  good  when  old ;  or  to  the 
supply  man  who  would  tell  why  his  driv- 
ing wheel  tires  ought  to  be  bought  rather 
than  Krupp's.  In  fact,  the  superintendent 
of  our  largest  locomotive  works  tells  the 
writer  that  he  prefers  to  take  technical 
graduates  after  a  short  railway  shop  ex- 
perience, rather  than  directly  from  the 
technical  school,  citing  the  cases  of  him- 
self and  other  officials  that  have  come 
from  railroads." 


Home-Made  Locomotives. 

We  have  recently  illustrated  and  de- 
scribed various  home-made  locomotives, 
so  to  speak,  and  we  are  always  ready  to 
do  this  for  we  consider  that  locomotives 
built  in  railroad  repair  shops  are  likely  to 
embody  the  most  advanced  practice  in 
making  the  engine  as  convenient  as  pos- 
sible to  handle,  and  designed  with  a  view 
of  rendering  repairing  as  easy  as  the  case 
will  admit  of.  Home-made  locomotives 
do  not  always  turn  out  this  way,  for  we 
have  in  mind  a  lot  of  engines  turned  out 
of  a  New  England  shop  that  had  to  be 
jacked  up  before  the  side  rods  could  be 
put  up  or  taken  off.  But  that  was  an  ex- 
ception and  does  not  reflect  on  the  general 
merits  of  the  home-made  locomotive. 

The  fact  that  good  locomotives  can  be 
made  in  railroad  shops  is  not,  however, 
an  argument  in  favor  of  the  advantage  or 
utility  of  railroad  shops  building  their 
own  engines.  Towards  the  end  of  the 
hard  times,  happily  passed  away  for  the 
present,  when  railroad  companies  were 
becoming  short  of  motive  power  a  ten- 
dency was  manifested  to  claim  that  rail- 
road companies  could  build  their  own 
locomotives  cheaper  than  they  could  buy 
them. 

This  is  a  claim  that  comes  up  peri- 
odically, but  it  is  a  delusion.  We  be- 
lieve that  it  pays  every  railroad  company 
operating  more  than  one  hundred  locomo- 
tives to  have  one  or  two  new  engines 
under  construction,  because  it  equalizes 
the  work  and  keeps  tools  going  when  there 
is  not  enough  repair  work  to  prevent 
their  being  idle.  The  practice  also  enables 
a  master  mechanic  to  keep  together  his 
working  force  without  unduly  reducing 
the  hours  of  labor.  But  when  the  men 
in  charge  01  a  railroad  repair  shop  urge 
the  management  to  enter  into  the  business 
of  building  locomotives  to  supply  the 
needs  of  the  company,  they  advocate  what 
>s  certain  to  result  in  loss  if  adopted.  The 
most  celebrated  case  of  a  railroad  com- 
pany entering  systematically  into  the  work 
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of  building  its  own  locomotives  in  the 
United  States  was  that  of  the  Pennsyl- 
vania Railroad,  and  the  plant  established 
for  doing  the  work  was  as  perfect  in  every 
detail  of  equipment  and  the  organization 
was  as  perfect  as  that  of  any  concern 
established  for  the  building  of  locomo- 
tives. Yet  there  is  good  reason  for  be- 
lieving that  the  railroad  company  would 
have  saved  considerable  money  during  the 
last  five  years  had  the  Juniata  shops  not 
been  built. 

Our  railway  officials  are  becoming  so 
familiar  with  the  practices  followed  by 
railway  companies  abroad  that  they  are 
inclined  to  take  inspiration  from  foreign 
compeers.  After  returning  from  a  trip  to 
Europe  they  come  home  and  ask,  Why 
can't  we  make  it  a  paying  business  to 
build  our  own  locomotives  and  cars  when 
that  work  is  done  by  nearly  every  railroad 
company  in  Europe?  The  conditions  are 
entirely  different.  The  business  of 
European  railways  is  fairly  uniform  from 
month  to  month  and  year  to  year,  even  in- 
cluding hard  times,  and  the  companies 
can  count  upon  employing  a  certain  force 
of  men  on  manufacturing  work  without 
danger  of  receiving  orders  to  reduce  the 
force  to  meet  the  demands  of  stock 
manipulators.  On  most  of  the  railroads 
in  the  United  States  it  is  the  practice 
when  business  becomes  depressed  or  wild 
competition  makes  rates  unremunerative, 
to  reduce  the  men  on  the  pay  list  so  that 
the  net  earnings  may  seem  good.  On  most 
railroads  it  has  been  the  practice  to  re- 
duce the  working  hours  in  shops.  This  is 
an  expensive  policy  in  the  end,  but  it  will 
probably  always  be  followed.  If  a  big 
railroad  company  had  a  big  manufactur- 
ing establishment  where  thousands  of  men 
could  be  turned  idle  with  every  depres- 
sion in  earnings,  it  would  be  an  intensified 
evil  for  the  railroad  company,  for  the  men 
it  used  as  human  puppets  and  for  the  best 
interests  of  the  community. 

The  fact  of  the  matter  is  that  railroad 
companies  have  been  organized  for  the 
purpose  of  transporting  freight  and  pas- 
sengers, and  not  for  entering  the  indus- 
trial field  as  manufacturers.  Our  success- 
ful manufacturers  are  beating  the  world 
because  they  do  their  work  by  specialists 
operating  highly  developed  special  ma- 
chines. Until  railroad  companies  are  pre- 
pared to  adopt  similar  methods,  they  had 
better  leave  the  building  of  locomotives 
and  cars  to  people  who  are  properly 
equipped  for  doing  the  work. 


Bringing      the     Railway      Mechanical 
Conventions  Closer. 

When  the  Master  Car  Builders'  Asso- 
ciation and  the  Master  Mechanics'  Asso- 
ciation were  organized,  the  members  of 
each  association,  as  a  rule,  had  nothing  to 
do  with  the  duties  of  the  men  constituting 
the  other  body,  and  it  was  eminently  right 
and  proper  that  the  men  in  charge  of  cars 
should  form  themselves  into  one  organiza- 


tion, while  the  men  in  charge  of  motive 
power  should  establish  another.  That  was 
over  thirty  years  ago,  and  many  changes 
have  taken  place  in  railroad  management 
since  that  time  which  have  made  changes 
necessary  in  conducting  the  business  of 
the  mechanical  associations.  Each  was 
originally  formed  independent  of  the 
other,  and  there  was  very  little  disposition 
manifested  to  have  any  dealings  with  each 
other.  The  meetings  of  the  associations 
were  held  independently  without  place  or 
time  of  the  other  receiving  any  considera- 
tion. 

As  years  rolled  onward,  railroad  man- 
agers gradually  adopted  the  policy  of  con- 
solidating their  car  and  locomotive  de- 
partments under  one  head.  A  very  pro- 
nounced tendency  was  shown  to  put  the 
master  mechanic  in  charge  of  the  car  de- 
partment. The  man  who  thus  had  his 
jurisdiction  extended  had  very  likely  been 
an  active  member  of  the  Master  Me- 
chanics' Association  and  participated  in 
the  wide  range  of  engineering  investiga- 
tion and  discussion  which  that  association 
always  enjoyed.  His  control  of  the  car 
department  required  that  he  should  attend 
the  Master  Car  Builders'  convention  to 
watch  the  interests  of  his  road  in  the  dis- 
cussion of  the  rules  of  interchange  of  cars. 
This  necessity  raised  the  demand  that  ar- 
rangements should  be  made  to  have  both 
conventions  meet  at  the  same  place  and  in 
succeeding  weeks.  The  Master  Car  Build- 
ers' Association,  jealous  of  the  increasing 
influence  of  the  other  association,  persist- 
ently refused  to  give  aid  or  support  to  any 
scheme  proposed  for  making  it  convenient 
for  a  man  to  attend  both  conventions  with 
the  least  possible  loss  of  time  and  mini- 
mum of  travel.  The  Master  Mechanics, 
however,  established  a  rule  to  meet  the 
week  after  the  Master  Car  Builders  held 
their  convention.  That  was  the  first  prac- 
tical success  in  the  attempt  to  bring  the 
associations  nearer  together. 

A  few  years  more  rolled  by,  and  the 
superintendent  of  motive  power  and  the 
master  mechanic  became  the  dominating 
power  in  the  Master  Car  Builders'  Asso- 
ciation. Earnest  efforts  were  again  re- 
newed to  establish  more  harmonious  rela- 
tions between  the  Master  Car  Builders 
and  the  Master  Mechanics.  The  outcome 
of  this  agitation  was  that  an  arrangement 
was  entered  into  by  which  the  two  asso- 
ciations agreed  that  the  place  of  meeting 
for  both  organizations  should  be  selected 
by  a  joint  committee  of  both  bodies. 

That  was  an  important  step  in  the  right 
direction,  but  it  did  not  go  far  enough. 
.\  feeling  grew  and  strengthened  that 
some  arrangement  should  be  made  by 
which  the  business  of  both  conventions 
should  be  conducted  to  a  finish  in  one 
week.  Many  of  the  members  believed  that 
the  proper  solution  of  the  question  was 
the  consolidation  of  both  associations  into 
one,  and  that  may  finally  come  about,  but 
the  time  is  not  yet  ripe  for  such  a  radical 


move.  But  a  compromise  has  been 
effected  which  may  obviate  the  necessity 
for  uniting  the  associations.  Time  and 
experience  with  the  new  arrangement  will 
be  neces.sary  to  prove  its  utility  and  con- 
venience. 

In  his  inaugural  address  at  the  opening 
of  the  Master  Mechanics'  convention. 
President  L^eds  took  strong  grounds  in 
favor  of  consolidation  of  the  two  associa- 
tions. This  resulted  in  a  committee  being 
appointed  to  consider  and  report  upon  the 
recommendations  made.  That  committee 
reported  at  the  Old  Point  Comfort  con- 
vention, recommending  the  consolidation 
of  both  asso-iations.  The  final  paragraph 
of  the  report  contains  the  gist  of  the  whole 
thing.    It  reads : 

"Your  committee  would  therefore 
recommend  that  the  executive  committee 
of  this  association  be  and  are  hereby  in- 
structed to  at  once  confer  with  the  execu- 
tive committee  of  the  Master  Car  Build- 
ers' Association  and  endeavor  tq  arrange 
for  a  consolidation  of  the  two  associations 
under  such  name  and  conditions  of  mem- 
bership as  will  do  full  justice  to  both  as- 
sociations and  accomplish  this  very  desir- 
able object,  and  the  president  of  this  as- 
sociation is  authorized  and  directed  to 
appoint  a  special  committee  who  shall  also 
be  members  of  the  Master  Car  Builders' 
Association  to  attend  the  next  annual 
meeting  of  the  Master  Car  Builders  and 
present  this  subject  for  consideration." 

In  connection  with  that  report,  Mr.  J. 
H.  McConnell  made  a  report  to  the  Master 
Car  Builders'  convention  recommending 
that  the  conventions  should  meet  jointly 
on  the  second  Tuesday  of  June,  and  that 
each  day  should  be  divided  up  for  the  ses- 
sions of  both  associations.  This  was 
finally  modified  by  a  motion  to  give  the 
executive  committees  of  both  associations 
the  authority  to  carry  out  the  arrange- 
ments for  next  year's  meeting.  The 
Master  Mechanics'  Association  agreed  to 
that  and  there  the  matter  rests. 


Premium    Plan    of    Paying    for  Labor. 

In  1890  Mr.  Fred.  A.  Halsey,  then  gen- 
eral manager  of  the  Canadian  Rand  Drill 
Works  at  Sherbrooke,  Canada,  presented 
to  the  American  Society  of  Mechanical 
Engineers  a  paper  in  which  details  were 
given  of  a  plan  he  had  worked  out  for 
paying  labor,  which  has  come  to  be  known 
as  the  "premium  plan."  When  he  took 
charge  of  the  works  referred  to,  Mr.  Hal- 
sey understood  that  it  was  necessary  to 
keep  down  the  cost  of  production  as  low 
as  possible.  He  recognized  the  shortcom- 
ings of  the  piece-work  plan  of  paying  for 
work  done,  and  was  drawn  more  towards 
the  profit-sharing  plan  which  was  receiv- 
ing a  great  deal  of  attention  at  that  time. 
It  was  the  study  of  this  plan  that  induced 
Mr.  Halsey  to  work  out  the  premium  plan, 
which  he  considered  fairer  all  round. 

Recognizing  the  unceasing  conflict  in 
which  the  workman  tries  to  sell  his  labor 
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as  high  as  possible,  and  the  employer  tries 
to  buy  it  as  cheaply  as  he  can.  Mr.  Ilalscy 
worked  out  in  the  premium  plan  a  method 
which  would  increase  the  workman's  pay 
per  day  and  decrease  it  to  the  employer 
per  unit  of  product.  It  is  an  application 
to  production  of  methods  long  in  use  in 
connection  with  sales.  The  plan  of  offer- 
ing a  salesman  a  salary  and  a  commission 
is  closely  analogous  to  the  premium  plan, 
and  if  for  the  salary  he  is  expected  to  sell 
a  certain  minimum  of  goods  per  annum, 
the  commission  applying  only  to  the  ex- 
cess above  this  minimum,  the  analogy  is 
exact.  Under  the  premium  plan  the  work- 
man is  paid  by  the  day,  and  for  this  daily 
pay  is  expected  to  produce  a  certain  mini- 
mum of  product,  while  for  any  excess  be- 
yond that  amount  he  is  paid  a  premium, 
the  amount  of  this  premium  being  based 
on  the  excess  and  being  less  per  unit  of 
product  than  the  old  wages  cost.  It  is  ap- 
plicable to  any  class  of  work  of  which  the 
output  can  be  reduced  to  units. 

Taking  round  numbers  for  convenience, 
suppose  a  workman  to  be  paid  $3  per  day 
of  ten  hours  and  to  produce  one  piece  of 
a  certain  kind  per  day.     The  wages  cost 
of  the  product  per  piece  is  obviously  $3. 
Now,   under   the   premium   plan   the   pro- 
prietor says  to  the  workman:  "If  you  will 
reduce  the  time  on  that  piece,  I  will  pay 
you  a  premium  of  ten  cents  for  each  hour 
by  which  you  reduce  the  time."     If  a  re- 
duction of  one  hour  is  made,  the  first  re- 
sult to  the  employer  is  to  save  the  wages 
of  30  cents  for  the  hour  which  has  been 
saved,  but  against  this  is  to  be  placed  the 
ID  cents  earned  as  a  premium,  leaving  a 
net  gain  of  20  cents  to  the  employer  and  a 
net  increase  of  earnings  of  10  cents  to  the 
employe.     Had  the  premium  offered  been 
IS  cents,  the  result  of  an  hours  reduction 
of  time  would  have  been  to  save  15  cents 
to  the  employer  and  to  increase  the  work- 
man's earnings  by  the  same  amount.    The 
result  of  any  saving  is  therefore  divided 
between  the  two,  and  in  a  proportion  de- 
termined by  the  proportion  established  be- 
tween  the   wages   rate   and   the   premium 
rate,  of  which  more  hereafter.     It  is  ob- 
vious to  all,  however,  that  the  gain  to  the 
employer    does   not    stop    here — the    gain 
due  to  the  increased  output  from  a  given 
sized   plant   being   additional   to    the    im- 
mediate cash  gain.     In  the  case  of  large 
expensive  tools  the  gain  due  to  increased 
output  may  easily  far  exceed  the  gain  due 
to  the  reduction  of  wages  paid  per  piece. 
Although   manufacturers   and   machine- 
shop  owners  are  exceedingly  conservative 
about  changing  their   methods   of   paying 
for   labor,   the   premium   plan   made   con- 
siderable   impression,    and     after    waiting 
eight  years  one  of  the  leading  manufac- 
turers in  New  England  adopted  the  sys- 
tem, and  acknowledged  that  it  did  all  that 
was  claimed  for  it — i.  e.,  to  cheapen  pro- 
duction and  raise  vi-ages.     Mention  of  the 
system  having  been   introduced   into  that 
shop  was  made  in  the  pages  of  the  Ainer- 
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icon  Machinist,  and  a  demand  at  once 
arose  for  a  description  of  the  system.  It 
was  again  written  up  and  published  in 
the  American  Machinist,  and  the  paper 
containing  the  description  was  so  much  in 
demand  that  the  supply  was  soon  ex- 
hausted. To  meet  with  the  increasing  de- 
mand the  American  Machinist  Press  have 
published  a  full  description  in  pamphlet 
form,  which  they  will  send  free  to  anyone 
who  applies  for  the  pamphlet. 


To  Make  Tonnage  Rating  Successful. 

In  our  Correspondence  Department  will 
be  found  a  letter  on  "Tonnage  Rating  and 
Fuel  Records,"  by  Mr.  J.  H.  Goodyear, 
assistant  general  superintendent  of  the 
Buffalo  &  Susquehanna  Railroad,  which 
presents  a  particularly  clear  view  of  the 
advantages  of  tonnage  rating  and  a  good 
method  of  operating  the  system.  When 
this  system  was  introduced  on  the  Chicago 
Great  Western,  Mr.  Goodyear  had  charge 
of  the  work,  and  the  scheming  of  many 
of  the  details  was  done  by  him.  By  the 
introduction  of  the  system  it  was  esti- 
mated that  the  company  saved  $100,000 
in  the  first  year  it  was  in  operation.  Mr. 
Goodyear  believes  that  next  to  keeping 
accurate  and  fair  accounts,  the  success  of 
the  system  was  due  to  the  fact  that  an 
opportunity  was  never  lost  to  explain  the 
methods  to  the  men  most  interested  in  its 
operation.  This  helped  to  spread  confi- 
dence in  the  fairness  of  the  system  and  in 
the  accuracy  of  the  performance  sheets. 

Like  many  other  newly  introduced 
methods  for  increasing  the  economical 
operation  of  railroad  motive  power,  the 
tonnage  rating  system  has  been  success- 
ful on  some  roads  and  an  utter  failure  on 
others.  When  a  system  can  be  made  a 
success  on  one  road  we  cannot  see  why 
there  should  be  insuperable  difficulties  in 
making  it  a  success  on  others,  if  the  same 
means  to  instruct  trainmen  about  it  are 
employed.  But  the  fact  is,  that  the  offi- 
cials on  many  roads  consider  all  that  they 
have  to  do  to  introduce  a  iiew  system  suc- 
cessfully is  to  issue  an  order  and  inflict 
pains  and  penalties  when  its  behests  are 
not  carried  out.  They  do  not  realize  that 
a  period  of  training  has  to  be  passed 
through,  and  that  they  ought  to  act  the 
part  of  patient  teachers.  The  man  who  is 
above  acting  as  an  instructor  is  not  adapt- 
ed to  managing  railroad  trainmen  success- 
fully. 


BOOK  NOTICES. 

"Patents  and  How  to  Make  Money  Out 
of  Them."     By  W.  B.  Hutchinson  and 
J.  A.  E.  Cresswell.    New  York.  D.  Van 
Nostrand  Company.     Price  $1.25. 
Apart  from  the  useful  information  which 
it   gives   for   people   who   are   owners   of 
patents,  this  book  contains  a  great  deal  of 
interesting  matter  relating  to  the  develop- 
ment of  the  world's  industries  and  the  in- 
fluence that  patented  articles  have  exer- 
cised  in   facilitating   and   cheapening   the 
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production  of  articles  that  are  now  almost 
essential  to  the  comfort  and  convenience 
of  mankind.  The  main  object  of  the  book, 
however,  is  to  let  inventors  know  how  to 
make  money  out  of  their  patents.  It  is 
written  by  practical  business  men  whose 
advice  is  well  worth  having.  All  inven- 
tors who  secure  patents  ought  to  have  a 
copy  of  this  book  for  reference  and  ad- 
vice. 

"The  Influence  of  Mechanical  Draft  upon 
the  Ultimate  Efficiency  of  Steam  Boil- 
ers." By  Walter  B.  Snow.  Reprinted 
from  The  Columbia  Engineer,  New 
York. 

This  is  a  lecture  delivered  by  the  author 
before  the  Engineering  Society  of  the  Co- 
lumbia University,  New  York.  Mr.  Snow 
has  made  a  study  of  the  subject  of  forced 
or  mechanical  draft,  as  well  as  that  of 
ventilation,  and  his  statements  carry 
weight.  It  is  simply  another  instance  of 
the  value  of  the  publications  by  enter- 
prising concerns  who  embody  sound  en- 
gineering in  their  advertising  literature. 
Numerous  instances  of  the  application  of 
these  appliances  are  given,  and  the  com- 
parative costs  are  more  interesting  to  the 
manufacturer  than  to  the  builder  of  chim- 
neys. The  saving  resulting  from  using 
mechanical  draft  and  lower  grades  of  fuel 
is  also  interesting.  Anyone  interested 
should  send  to  the  B.  F.  Sturtevant  Com- 
pany for  a  copy  of  this. 

"The  Steam  Engine  Indicator  and  Its 
Appliances."  By  William  Houghtaling. 
Published  by  the  American  Industrial 
Publishing  Company,  Bridgeport,  Conn. 
Price  $2. 

The  three  hundred  pages  of  this  book 
seem  to  be  filled  with  the  kind  of  informa- 
tion sought  for  by  those  who  expect  to 
use  the  indicator,  and  probably  most  of 
those  who  have  used  the  instrument  could 
obtain  points  of  value  from  it.  Begin- 
ning with  a  brief  history  of  the  indicator, 
it  takes  the  reader  through  the  construc- 
tion, care  and  use  of  it.  together  with  the 
appliances,  in  easy  stages  and  with  plain 
language.  Reducing  motions,  electrical 
attachments  and  drum  stops  are  carefully 
considered.  The  study  of  the  diagram 
itself  is  interesting,  and  the  lines,  points 
and  curves  receive  careful  attention. 
Steam  expansion,  re-evaporation,  water 
consumption,  etc..  etc.,  all  receive  atten- 
tion, and  the  reader  cannot  fail  to  be  both 
interested  and  instructed.  There  are  sev- 
eral tables  of  value,  and,  as  a  whole,  the 
book  is  worthy  of  commendation. 

"The  Paint  Wonder"  is  the  title  of  a 
little  pamphlet  which  is  being  sent  out  by 
the  Shearer-Peters  Paint  Company,  of 
Cincinnati.  Ohio.  It  makes  some  pretty 
positive  statements  about  preventing  rust- 
ing of  metallic  surfaces  from  any  expos- 
ure, as  well  as  making  a  coating  that  is 
neat  in  appearance.  But  as  they  stand 
ready  to  forfeit  $1,000  to  anyone  who  can 
prove    that   every    statement   is     not   ab- 
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solutcly  correct,  there  is  little  room  left 
for  doubt.  The  Pittsburgh,  Bessemer  & 
Lake  Erie  Railroad  have  ordered  it  for 
locomotive  front  ends,  and  others  have 
used  it  very  successfully  in  about  every 
service.  A  trial  can  be  made  at  the  slight 
cost  of  $1.  and  those  who  use  it  say  they 
wouldn't  be  without  it.  .\  parnphlet  will 
be  sent  on  request,  and  it's  worth  asking 
for. 


Alexander  Johnston  Cassatt. 

When  the  monarch  of  a  country  which 
has  one  hereditary  head  dies,  the  people 
shout  or  the  proclamation  goes  forth,  "The 
king  is  dead;  long  live  the  king!"  Some 
old-country  corporations  have  a  new  presi- 
dent ready  at  all  times  for  filling  the  blank 
that  death  leaves;  but  there  are  few  com- 
panies in  this  country  where  one  president 
is  ready  to  follow  another  without  ques- 
tion or  conflict.  One  of  the  few  com- 
panies of  this  character  is  the  Penn- 
sylvania Railroad  Company.  The 
death  of  President  Thomson  led  to 
no  speculation  or  uncertainty  about 
who  the  next  president  would  be. 
The  splendid  organization  of  the 
company  always  keeps  a  number  of 
highly  trained  men  ready  to  fill  the 
highest  position;  but  there  is  always 
one  so  prominently  above  the  others 
that  his  election  is  almost  certain. 
This  time  the  president  chosen  was 
Mr.  Alexander  Johnston  Cassatt,  one 
of  the  directors,  who  was  formerly 
an  active  officer,  and,  like  all  other 
Pennsylvania  officials,  went  through 
a  course  of  thoroughly  practical  ex- 
perience. 

Mr.    Cassatt    was    born    in    Pitts- 
burgh sixty  years  ago,  and  received 
an     engineering     education     in     the 
Rensselaer    Institute,    Troy.    N.    Y. 
He  did   some   work  on   railroad   lo- 
cation   in   Georgia  before    the  war. 
When  the  clouds  of  conflict  made  the 
South     uncomfortable,    he     returned 
North  and  went  to  work  as  rodman 
on  what  is  now  a  part  of  the  Penn- 
sylvania  Railroad.     After   several   moves 
upwards,  Mr.  Cassatt  was  made  superin- 
tendent  of   motive   power   of   the    Phila- 
delphia &  Erie  in  1866,  and  the  following 
year  took  charge  of  the  mechanical   de- 
partment at  Altoona.     After  holding  that 
position     for     four     years     he     succeeded 
Dr.    E.   H.   Williams    as  general    super- 
intendent. 

For  three  years  Mr.  Cassatt  was  general 
manager  of  the  New  Jersey  lines,  and 
while  holding  that  position  demonstrated 
the  commanding  e.xecutive  ability  which 
is  one  of  his  strong  characteristics.  After 
several  other  advances  he  retired  in  1882, 
with  the  intention  of  leading  a  life  of  ease, 
but  a  few  years  later  was  induced  to  re- 
turn to  the  board  of  directors.  The  great 
Pennsylvania  Railroad  Company  is  safe 
with  Mr.  Cassatt  at  its  head. 


Frank  Thomson. 

Frank  Thomson,  who  became  president 
of  the  Pennsylvania  Railroad  two  years 
ago,  died  last  month.  Mr.  Tliomson  was 
fifty-eight  years  old,  and  all  his  working 
life  was  spent  with  the  great  company  of 
which  he  became  president,  except  a  few 
years  during  the  war  of  the  rebellion, 
when  he  was  in  the  transportation  de- 
partment of  the  United  States  Govern- 
ment. He  began  his  railroad  career  by 
entering  the  Altoona  shops  as  an  appren- 
tice, where  he  remained  four  years.  Just 
as  his  apprenticeship  was  finished,  the 
war  broke  out,  and  Colonel  Scott,  then 
jiresident  of  the  Pennsylvania  Railroad, 
was  made  Assistant  Secretary  of  War. 
Colonel  Scott  assigned  to  Mr.  Thomson 
the  work  of  transferring  locomotives  by 
water  from  Washington  to  Alexandria, 
which  was  performed  so  promptly  and 
satisfactorily  that   he  was  kept   for  three 


ates  the  Pennsylvania  Railroad,  and  hun- 
dreds will  miss  him  for  more  substantial 
kindness  than  good  words. 


THE    L.\TE    FKANK    THOMSON. 

years  supervising  military  railways.  Then 
he  returned  to  the  Pennsylvania  and  was 
appointed  division  superintendent.  Nine 
years  later  he  was  promoted  to  be  super- 
intendent of  motive  power.  He  held  that 
position  little  more  than  a  year,  when  he 
was  advanced  to  be  general  manager  of 
the  lines  east  of  Pittsburgh.  Through  the 
steps  of  vice-president  he  then  rose  to  the 
top. 

Mr.  Thomson  was  an  ideal  railroad 
manager.  He  could  do  any  kind  of  work 
that  men  are  employed  upon  in  the  oper- 
ating of  a  great  railroad,  and  consequently 
he  could  always  tell  when  a  division  or  a 
department  was  properly  operated.  He 
was  of  a  highly  sympathetic  nature,  and 
his  subordinates  became  his  friends.  He 
had  a  kind  word  and  friendly  smile  for 
every  entity  in  the  great  crowd  that  oper- 


Conflicting  Verdicts. 

There  were  two  curiously  conflicting 
verdicts  rendered  by  two  different 
coroners'  juries  that  investigated  the  cause 
of  a  bad  collision  which  happened  on  the 
Philadelphia  &  Reading  on  May  12,  by 
which  twenty-nine  persons  were  killed. 
The  company  were  running  a  passenger 
train  in  two  sections  that  were  expected 
to  run  five  minutes  apart.  When  the  first 
section  got  six  miles  from  the  starting 
point  it  was  stopped  by  signal  for  orders. 
The  train  ran  past  the  order  signal  and 
backed  up  to  it.  Before  this  train  got 
started  the  second  section  ran  into  it  with 
the  disastrous  results  stated.  There  was 
some  conflict  of  testimony  as  to  the  time 
that  elapsed  between  the  stoppage  of  the 
first  section  and  the  collision.  The 
difference  in  dispute  was  two 
minutes.  Orrell,  the  engineer  of  the 
second  section,  waS  not  in  the  habit 
of  running  passenger  engines. 

The  first  inquest  was  held  near  the 
scene  of  the  accident,  and  the  jury 
practically  found  everybody  con- 
nected with  the  running  of  the  two 
trains  responsible  for  the  accident, 
besides  the  train  dispatcher  and  train 
master,  and  warrants  were  issued  for 
the  whole  of  them.  The  verdict  was 
very  much  like  the  methods  of  cer- 
tain superintendents  in  the  old  days 
before  brotherhoods  began  to  insist 
on  placing  responsibility  exactly 
wlierc  it  belonged.  The  blanket  plan 
of  punishment  in  those  days  was  to 
(li-charge  everybody  connected  with 
trains  that  came  in  collision.  It  was 
a  very  easy  way  of  reaching  a 
decision,  but  the  real  guilty  party 
often  escaped.  It  looks  as  if  the  parties 
really  responsible  for  the  Philadel- 
phi  &  Reading  collision  escaped  the 
net  so  widely  spread  out  by  the 
coroner's  jury  in  the  first  inquest. 
Because  several  of  the  people  injured  in 
the  accident  died  afterwards  in  Mont- 
gomery County,  Pa.,  the  coroner  at  Nor- 
ristown  held  a  separate  inquest.  The  jury 
in  this  instance  found  the  railroad  com- 
pany primarily  responsible  for  the  acci- 
dent, because  it- had  never  established  a 
modern  and  adequate  system  of  communi- 
cation by  telegraph  or  telephone  between 
signal  stations  and  the  main  office ;  be- 
cause it  dispatched  trains  at  too  short  in- 
tervals; because  it  failed  to  provide  a 
sight  and  color  test  at  least  once  a  year  for 
employes  required  to  distinguish  colors 
on  signal  boards  at  a  distance,  and  failed 
to  require  signal-tower  men  and  crossing 
watchmen  to  have  accurate  timepieces. 
The  belief  was  also  expressed  that  there 
is  absolutely  no  safety  in  running  trains 
according  to  the  system  and  rules  used. 
The  decision  was  arrived  at  that  mistakes 
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were  made  by  the  employes,  but  that  ihey 
were  not  sufficient  to  have  caused  the 
collision,  had  a  proper  system  of  signals 
been  in  use  on  that  portion  of  the  road. 


Lehigh  Valley  Railroad  Matters. 

As  far  as  equipment  is  concerned,  the 
passenger  equipment  of  the  Lehigh  Valley 
Railroad  is  probably  in  better  shape  than 
ever  before  and  of  a  higher  order  of  ex- 
cellence. In  addition  to  this,  during  the 
past  six  months  the  company  have  put 
through  llie  shops  two  baggage  cars  and 
four  coaches,  which  were  practically  re- 
built, being  equipi)ed  with  wide  vestibules 
and  smoking  coniparlnients.  A  parlor  car 
is  now  in  the  shop  for  wide  vestibules,  and 
two  more  coaches  will  be  equipped  with 


light  pushing  engines  that  the  company 
have  been  using,  and  they  can  then  use  the 
light  pushing  engines  as  road  engines  on 
division  where  the  grades  are  not  so  heavy, 
thus  dispensing  with  the  lightest  road  en- 
gines that  are  now  on  these  divisions.  The 
twenty-five  heavy  consolidation  engines 
for  the  BuiTalo  division  will  enable  the 
company  to  handle,  on  that  division,  trains 
weighing  2,000  tons,  omitting  weight  of 
engine  and  tender.  These  trains  are  now 
handled  by  two  engines,  or  what  is  known 
as  "double  header,"  and  the  use  of  double- 
headers  on  the  Hiiffalo  division  will  be 
stopped. 

Relieving  the  engines  from  double-head- 
ing service  will  enable  the  company  to  use 
some  of  tliem  im  the  Pennsylvania  &  New 


with  couplers.  In  the  application  of  air 
brakes  the  company  substitute  metallic 
brake  beams  for  wooden  brake  beams,  and 
in  the  majority  of  cases  in  applying  coup- 
lers they  substitute  an  improved  draft  rig- 
ging for  what  has  been  in  service. 

The  company  arc  strengthening  their 
twin  hopper  coal  cars  by  int/'oducing 
larger  truss  rods,  so  as  to  keep  the  cars  up 
better  at  the  center. 

As  far  as  car  and  locomotive  shops  are 
concerned,  the  company  are  putting  up  a 
machine  shop  extension,  new  paint  shop, 
new  blacksmith  shop,  new  power  plant, 
new  car  repair  shop,  new  locomotive  coal- 
ing station,  new  cabinet  shop  and  new  up- 
holstery shop  at  Sayre,  and  are  to  re- 
model the  buildings  at  Weatherly  for  loco- 
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wide  vestibules  and  smoking  compart- 
ments within  the  next  sixty  days.  In  ad- 
dition to  this,  four  baggage  cars  are  being 
built,  two  of  them  being  60-foot  cars.  At 
the  company's  request,  the  Pullman  Com- 
pany took  into  the  shop  the  parlor 
cars  running  between  Philadelphia  and 
Buffalo,  and  applied  wide  vestibules.  The 
Pullman  Company  also  placed  new 
superior  sleepers  in  the  New  York  & 
Chicago  line  early  in  the  winter. 

As  far  as  locomotives  are  concerned,  in 
May  and  June  the  company  received 
nine  heavy  pushing  engines  for  the  Wyom- 
ing division,  and  later  on  will  receive 
twenty-five  heavy  consolidation  engines  for 
the  Buffalo  division.  Each  one  of  the  nine 
pushing  engines  will   replace   two   of   the 


York  division,  east,  in  place  of  light  en- 
gines, which  will  be  set  aside.  This  will 
result  in  their  taking  out  of  service  this 
year  not  less  than  fifty-three  of  their  light- 
est locomotives  that  are  to  be  sold  or  con- 
demned. 

So  far  as  the  coal-car  equipment  is  con- 
cerned, the  Lehigh  Valley  Railroad  have 
sold  12.000  four-wheel  coal  cars,  capacity 
6  tons  each,  and  will  substitute  i.ooo  coal 
cars  capacity  80,000  pounds  each,  and  1,000 
coal  cars,  capacity  100.000  pounds  each. 

The  Lehigh  Valley  Railroad  Company 
are  applying  air  brakes  and  Master  Car 
Builders'  couplers  to  old  car  equipment, 
so  that  by  the  end  of  the  present  fiscal 
year  the  company  will  have  51  per  cent, 
equipped  with  air  brakes  and  86  per  cent. 


motive  repairs,  also  making  some  im- 
provements at  South  Easton  which  will 
result  in  concentrating  all  of  their  pas- 
senger car  repair  work  and  box  car  repair 
work  at  Sayre,  coal  car  work  at  Packer- 
ton,  and  will  result  in  the  closing  of  the 
locomotive  shops  at  Hazleton  and  Delano, 
and  passenger  car  shops  at  South  Easton, 
Delano,  Hazleton,  Ithaca  and  Cortland. 

Passing  sidings  at  about  twenty  dif- 
ferent points  along  the  lines  are  being 
constructed  to  give  better  facilities  for 
movement  of  trains.  Also  six  and  a  half 
miles  of  third  track  on  the  up-grade,  west- 
bound, from  Land;down  up  to  Musconet- 
cong  Tunnel.  The  revision  of  Sayre  yard 
is  contemplated  in  connection  with  new 
shop  extensions  under  way  at  that  point. 
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New  interlocking  plants  will  be  put  in 
and  old  ones  remodeled  at  about  half  a 
dozen  places.  Additional  Hall  automatic 
signals  will  be  put  in  at  various  points  on 
the  Easton  &  Amboy;  also  on  the  west- 
bound track  on  the  mountain  cut-off.  and 
for  a  distance  of  ten  miles  out  of  Buffalo, 
both  tracks. 

In  addition  to  these  the  usual  repairs  of 
bridges  and  structures  all  along  the  road, 
renewing  about  twenty  large  iron  bridges 
and  twenty  or  more  small  spans.  Also 
painting  of  buildings  and  bridges. 

The  passenger  service  of  the  Lehigh 
Valley  has  been  earning  praises  from  busi- 
ness men.  with  their  Black  Diamond  and 
other  through  trains.  These  arc  hauled 
by  engines  of  the  Atlantic  type,  one  of 
which  is  shown  with  this.  They  have 
19  X  26-inch  cylinders,  76-inch  drivers,  61- 
inch  boilers  with  216  2-inch  tubes.  These 
give  a  heating  surface  of  2,081.24  square 
feet,  and  the  148.98  square  feet  of  firebo.x 
surface  brings  the  total  up  to  2,230.22.  The 
firebox  is  83^  inches  wide  by  ii45i  inches 
long.  These  engines  weigh  142.000  pounds, 
of  which  82,000  is  on  drivers.  Tank  capa- 
city is  4,000  gallons,  so  as  to  avoid  fre- 
quent stops  for  water.  The  photograph 
from  which  the  engraving  was  made  was 
taken  by  Mr.  F.  W.  Blauvelt,  of  New 
York. 


Compound    Locomotive   Chart  No.   3. 

This  month  we  illustrate  the  Richmond 
compound  locomotive  in  the  same  manner 
as  the  Schenectady  and  the  Baldwin. 

In  the  compound  position  the  e.xhaust 
from  the  high-pressure  cylinder  goes  into 
the  pipe  marked  "'Receiver  from  high  to 
low-pressure  cylinder,"  at  the  rear,  which 
is  part  of  the  one  marked  "Receiver,"  in 
front  of  the  exhaust  pipe.  The  steam 
flows  down  into  the  passage  shown, 
through  the  valve  which  is  shown  open, 
and  into  the  "Passage  to  low-pressure 
cylinder."  The  low-pressure  exhaust  goes 
into  passage  marked  "Exhaust,'  and  to 
exhaust  pipe.  This  passage  is  behind  the 
passage  directly  under  the  receiver,  and 
should  not  be  confounded  with  it. 

In  working  the  engine  simple,  live  steam 
is  admitted  to  the  low-pressure  cylinder  by 
steam  pipe  shown ;  connection  with  pas- 
sage marked  "Live  steam  to  low-pressure 
cylinder"  being  through  the  box-like  cast- 
ing in  the  back  of  passage  below  the  "re- 
ceiver." The  reducing  valve  at  the  right 
admits  the  desired  pressure  into  "Passage 
to  low-pressure  cylinder."  The  valve  be- 
tween this  and  receiver  now  being  shut, 
this  goes  direct  to  low-pressure  cylinder, 
and  not  into  receiver  passage. 

The  low  pressure  exhausts  as  usual. 
The  high  pressure  exhausts  into  receiver 
as  before,  and  steam  being  turned  on  from 
cab  to  force  emergency  exhaust  valve 
open,  the  steam  passes  through  there 
and  into  the  main  exhaust,  through 
passage  shown  broken  away  to  make  this 
clear. 


Handling   the    Richmond    Compound. 

BY    ROBERT    RENNIE. 

It  may  be  assumed  that  the  compound 
locomotive  is  no  longer  an  experiment,  but 
a  successful,  economical  machine.  The 
experience  of  the  Canadian  Pacific  Rail- 
way is  now  so  well  known  that  the  two- 
cylinder  type  no  longer  needs  an  apologist. 
In  the  Richmond  type  we  find  three 
valves  controlling  and  directing  the  steam 
in  its  passage  through  the  cylinder  in  ad- 
dition to  the  slide  valve. 

The  largest  of  these  valves  is  the  inter- 
cepting valve  proper,  controlling  the  con- 
nection between  the  high-pressure  exhaust 
and  the  low-pressure  steam  supply ;  an 
emergency  valve,  controlling  the  connec- 
tion between  the  high-pressure  exhaust 
and  the  atmosphere,  and  a  reducing  valve, 
controlling  the  independent  admission  of 
live  steam  to  the  low-pressure  cylinder. 
This  latter  valve  is  of  exceedingly  simple 
construction,  being  merely  a  cylindrical 
sleeve  sliding  on  the  stem  of  the  intercept- 
ing valve. 

The  operation  of  the  various  valves  is 
as  follows : 

The  high-pressure  cylinder  exhausts 
into  a  receiver,  which  is  placed  inside  the 
smokebox  and  opens  into  the  chamber. 
Tlie  intercepting  valve,  as  shown,  has  a 
piston  on  its  outer  end,  which  acts  as  an 
air  dashpot,  preventing  any  slamming  of 
the  valve.  Around  the  stem  of  this  valve 
is  a  sleeve,  which  has  an  axial  movement 
on  the  stem,  and  acts  as  an  admission  and 
reducing  valve  to  the  low-pressure  steam 
chest  when  starting  and  when  working 
simple.  The  valve  is  a  plain,  bevel-seated, 
winged  valve,  and  is  called  the  emergency 
valve,  as  by  its  use  the  engineer  can,  at 
will,  operate  as  a  simple  engine. 

When  starting,  steam  from  the  boiler 
goes  to  the  high-pressure  cylinder  in  the 
ordinary  way,  and  also  to  the  port  through 
a  3-inch  steam  pipe  connected  to  the  dry 
pipe.  When  the  throttle  is  opened,  no 
matter  in  what  position  the  valves  stand, 
there  is  no  pressure  in  the  receiver,  and 
the  pressure  on  the  shoulder  of  the  sleeve 
moves  the  sleeve  and  valve  to  the  right, 
closing  the  receiver  and  letting  steam  past 
the  shoulder  into  the  low-pressure  steam 
chest. 

Now,  since  the  area  of  the  end  of  the 
sleeve  is,  say,  twice  that  of  the  shoulder, 
half  of  the  boiler  pressure  will  move  the 
sleeve  to  the  left,  cutting  off  steam  through 
port,  and  thus  equalizing  the  work  in  both 
cylinders,  since  the  reduced  pressure  is 
thus  maintained  in  the  low-pressure  steam 
chest  by  the  reciprocating  action  of  the 
sleeve.  After,  say,  one  and  one-half  revol- 
utions, the  pressure  accumulates  in  the  re- 
ceiver, due  to  the  e.xhaust  from  the  high- 
pressure  cylinder,  and  acting  against  the 
large  face  of  valve ;  moves  this  valve  to 
the  left,  carrying  the  sleeve  with  it,  thus 
opening  a  straight  connection  between  the 
high-pressure  exhaust  and  the  low-pres- 
sure steam  chest,   and  at  the   same  time 


permanently  cutting   off  live   steam   from 
port. 

In  starting  on  grades,  or  when  exert- 
ing maximum  power,  the  engineer  can 
move  the  three-way  cock  in  the  cab,  let- 
ting boiler  steam  behind  the  piston  on  the 
emergency  valve,  and  holding  it  open 
against  its  spring.  This  exhausts  the  small 
cavity  in  which  the  pressure  is  equalized 
with  the  receiver  through  holes  in  the 
rear  end  of  valve ;  and  then  the  valve,  be- 
ing unbalanced,  moves  with  the  sleeve  in- 
stantly to  the  right,  assisted  by  steam  pres- 
sure on  the  shoulder  of  the  sleeve.  The 
high-pressure  cylinder  has  now  a  separate 
exhaust  around  the  end  of  valve,  through 
valve,  into  the  main  exhaust,  since  the 
intercepting  valve  remains  closed,  due  to 
no  accumulated  pressure  in  the  receiver. 
The  low-pressure  steam  chest  then  gets 
reduced  pressure  steam  direct  from  the 
boiler  through  port  and  reducing  valve. 

Except  when  working  simple,  the  valves 
act  entirely  automatically. 

Owing  to  the  small  area  of  port,  and 
the  contracted  exhaust  through  valve,  the 
engine  develops  less  power  as  a  simple  en- 
gine than  as  a  compound,  at  a  speed  of 
over,  say,  eight  or  ten  miles  an  hour,  and 
thus  the  runner  is  compelled  to  work  com- 
pound. Should  either  side  break  down, 
the  emergency  valve  can  be  opened  and  the 
engine  brought  in  on  one  side  like  an  or- 
dinary simple  engine. 

The  equal  division  of  the  power  between 
the  two  cylinders,  at  varying  speeds  and 
loads  of  the  locomotive,  is  effected  by  giv- 
ing the  low-pressure  valve  amounts  of 
lead  and  lap  differing  from  those  of  the 
high-pressure  valve.  Thus,  each  cylinder 
has  a  point  of  cut-off  differing  from  that 
of  tlie  other,  for  the  same  position  of  the 
links,  the  latter  being  of  the  usual  type. 
The  large  low-pressure  cylinders  of  the 
compound  locomotive  magnify,  to  an  ex- 
tent of  importance,  an  evil  which,  with 
the  smaller  cylinders  of  the  corresponding 
single-expansion  type,  is  negligible.  When 
steam  is  shut  off,  in  running  down-grade, 
the  pistons  act  as  air-compressors,  pro- 
ducing thumping,  rough  riding,  cooling  of 
the  cylinders  and  a  strong  jet  in  the  stack, 
at  a  time  when  no  steam  and  practically  no 
draught  are  required,  with  a  consequent 
waste,  in  excessive  blowing  from  the  safety 
valve. 

This  action  is  prevented,  in  engines  of 
the  Richmond  system,  by  certain  over- 
pass valves,  one  for  each  end  of  the  low- 
pressure  cylinder,  placed  together,  within 
a  chamber  in  the  cylinder-casting,  at  the 
side  of  the  steam  chest. 

It  is  essential  that  on  a  hilly  road  these 
valves  work  smoothly  and  promptly,  as  a 
failure  to  properly  open  at  once  manifests 
itself  when  the  engine  is  shut  off  and 
allowed  to  roll  down  hill.  A  disagreeable 
thumping  is  promptly  noticed,  as  well  as 
a  more  or  less  violent  longitudinal  oscil- 
lation. 

I   have  often  wished   I   could  eliminate 
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all  tlic  thump  when  running  under  steam, 
especially  on  an  engine  that  has  been  in 
service  some  time,  but  every  time  I 
thought  the  desired  result  was  at  hand  a 
hot  pin  has  made  me  wish  I  hadn't  tried  it. 

In  an  old  compound  the  thump  is  un- 
questionably worse  than  in  a  simple  engine 
of  the  same  age  and  condition  of  bearings, 
which  may  worry  a  runner  with  a  sen- 
sitive ear,  but  I  notice  the  man  who  is 
not  eternally  monkeying  with  his  wedges 
and  keys  does  not  break  the  seal  on  his 
emergency  oil  can  quite  as  often  as  '\\s 
other  fellow.  Also  he  has  not  so  much 
to  write  in  the  work  book  when  he 
gets  in. 

Regarding  the  use  of  the  throttle,  I  am 
not  willing  to  give  any  hard  and  fast  rule, 
as  I  do  not  believe  it  can  be  done.  In 
general,  less  throttling  should  be  done  on 


will  not  make  a  very  good  showing  on 
their  oil  record.  I  do  not  believe  in  any 
more  water  than  is  required  for  safety. 
When  taking  a  run  for  a  hill  the  reverse 
lever  can  be  dropped  into  the  corner  with- 
out tearing  the  fire  or  raising  the  water 
as  much  as  with  a  simple  engine. 

As  to  the  care  and  lubrication  of  the  in- 
tercepting valves,  the  best  course  is  to  let 
them  severely  alone.  The  steam  takes 
care  of  that,  and  a  few  drops  of  oil  before 
starting  out  of  the  yard,  fed  through  the 
low-pressure  side  of  the  lubricator,  is  suf- 
ficient. 


Heating  Iron  Electrically. 

I  noticed  in  your  June  number  of  1899, 
in  the  article  on  page  297,  "Iron  Made 
Red  and  White  Hot  in  Water,"  that  the 
explanation  given  is  not  quite  correct.     I 


An  Incident  of  the  Old  Point   Comfort 
Convention. 

Last  week  we  received  a  letter  which 
may  prove  interesting  to  our  readers  on 
account  of  its  connection  with  the  collision 
at  sea  of  the  Ward  liner  "Macedonia"  and 
the  Old  Dominion  Line  steamer  "Hamil- 
ton," the  latter  ship  having  on  board  near- 
ly 250  passengers,  most  of  whom  were 
railroad  people  bound  to  the  Master  Car 
Builders'  and  Master  Mechanics'  conven- 
tions at  Old  Point  Comfort,  Va.  The  let- 
ter reads  as  follows : 

"Old  Point  Comfort,  Va.,  June  14,   1899. 

"Dear  Mr.  Sinclair — You  came  mighty 
near  losing  your  air-brake  editor ;  but 
what  promised  for  a  time  to  be  a  serious 
disaster  turned  out  to  be  merely  an  ex- 
citing experience. 
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a  compound  than  on  a  simple,  but  many 
cases  occur  where  it  is  undoubtedly 
economical  to  slightly  close  the  throttle 
and  lengthen  the  cut-off  a  few  inches.  I 
do  not  wish  to  convey  the  idea  that  the 
proper  way  to  run  a  compound  is  pull  the 
lever  up  three  or  four  notches  and  thei 
run  by  the  throttle.  This  idea  is  altogether 
too  prevalent.  Nor  do  I  believe  that  it  is 
always  good  policy  to  open  the  throttle 
wide  and  then  notch  the  lever  back  until 
the  desired  speed  is  attained.  The  best 
course  is  between  the  two  extremes  and 
must  be  determined  according  to  grade, 
schedule  and  other  conditions. 

Lubrication  is  another  thing  that  de- 
pends largely  on  the  character  of  the  road. 
Generally,  when  using  steam  six  to  ten 
drops  a  minute  on  the  high-pressure  side 
is  ample,  the  low-pressure  side  being  en- 
tirely shut  off.  When  drifting,  of  course, 
both  sides  must  be  fed ;  a  slight  excess 
being  given  to  the  big  cylinder. 

Carrying  water  depends  largely  on  the 
type   of   boiler,   but   the   high   water   men 


have  seen  this  method  of  heating  iron  my- 
self, and  do  not  think  that  a  film  of 
nitrogen  serves  to  protect  the  iron  from 
the  water.  Nitrogen,  being  no  con- 
stituent of  water  (chemically  H:0) ,  is  not 
involved  at  all,  and  neither  hydrogen  nor 
oxygen  can  form  a  film  around  the  metal, 
for  these  gases  bubble  up  through  the 
water  from  the  electric  poles  as  soon  as 
water  is  decomposed.  My  opinion  is  that 
the  water  around  the  iron  protects  it,  for 
this  is  heated  to  steam,  and  therefore  can 
form  a  complete  coat  around  the  iron, 
which  the  constituents  of  water  could  not 
do.  E.  H.  Bexdel. 

Sims,  Shasta  Co..  Cat. 


Oliver  H.  Ohie,  of  West  Penn.  Pa.,  is 
in  jail  waiting  to  be  tried  for  murder 
done  by  derailing  a  train.  That  is  the 
worst  kind  of  wholesale  murder,  and  it  is 
a  pity  that  anyone  guilty  of  such  a  heinous 
crime  escapes  the  death  penalty.  If  hang- 
ing for  this  crime  were  common  there 
would  be  less  train  wrecking. 


"As  arranged,  I  took  passage  Tuesday 
on  the  Old  Dominion  Line  steamer  'Ham- 
ilton.' bound  for  Old  Point  Comfort,  to 
attend  the  Master  Car  Builders'  and  Mas- 
ter Mechanics'  conventions.  There  were 
a  number  of  other  railway  and  supply 
men  and  their  ladies  on  board,  similarly 
bound. 

"We  left  New  York  on  schedule  time, 
3  o'clock  P.  M.,  and  ran  into  a  dense  fog 
in  the  lower  bay.  About  5  o'clock  the  fog 
lifted,  and  we  steamed  out  past  Sandy 
Hook.  Then  the  fog  settled  densely 
again,   necessitating  slower   speed. 

"It  was  nearly  6  o'clock  when  I  ob- 
served that  the  tables  were  being  set,  and 
I  went  to  my  stateroom  to  prepare  for 
dinner.  While  there,  I  heard,  somewhere 
off  in  the  fog.  the  sound  of  a  whistle, 
which  was  answered  by  our  whistle.  I 
listened  for  a  moment  to  this  communica- 
tion of  fog  signals,  then  stepped  out  on 
the  upper  deck  to  see  the  passing  of  the 
stranger,  whoever  she  might  be.  Just 
then  her  whistle  sounded  again,  and  gave 
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one  the  direction  whence  he  might  ex- 
pect her  to  appear.  This  direction  seemed 
almost  straight  ahead. 

"Sure  enough,  it  was  straight  ahead, 
and  there,  through  the  fog,  I  could  see  a 
huge,  dark,  spectral  object  gradually, 
though  quickly,  change  from  a  ghostly 
fog-picture  into  the  substantial  form  of 
an  ocean  steamship.  She  was  less  than 
two  ship-lengths  off,  and  bearing  down 
upon  us,  almost  head  on.  at  what  seemed 
frightful  speed.  At  first  it  looked  as 
though  we  might  pass,  scraping  port 
sides. 

"'Great  Scott!'  I  thought.  'Wliat  if 
we  were  to  collide  head  on  at  that  speed ! 
It's  lucky  we'll  get  nothing  worse  than  a 
side  scrape !' 

"  'Holy  Moses !'  I  exclaimed,  as  I  saw 
that  the  stranger,  instead  of  holding  her 
course  and  steering  off  to  starboard,  was 


heroes  don't  have  any  fun,  anyhow,  and 
no  glory,  except  in  stories.  But  here 
I  stood  on  the  upper  deck  of  an  ocean 
steamship,  several  miles  from  land,  cling- 
ing to  the  hand-rail,  and  possessed  with  an 
indescribable  desire  to  jump,  realizing  that 
there  was  no  place  to  alight,  and  that  to 
jump  might  be  worse  than  staying  where 
I  was. 

"I  must  stay !  The  darkey's  logical 
presentation  of  the  advantage  of  being  in 
a  railroad  wreck  over  a  shipwreck  whizzed 
through  my  mind — 'In  a  railroad  wreck, 
you  is  on  land,  an'  dar  you  is ;  in  a  ship- 
wreck, whar  is  you?'  I  missed  the  hiss 
of  the  cylinder  cocks  of  the  locomotive, 
with  the  reverse  lever  in  the  back  mo- 
tion. How  deep  was  the  water?  Would 
the  tops  of  the  masts  reach  above  the  sur- 
face of  the  water  with  the  hull  lying  on 
the    bottom  ?      How    far    were    we    from 


far  over  to  starboard  from  the  force  of 
the  blow.  I  thought  at  first  that  we  would 
upset  and  then  that  we  would  never  right 
again. 

"  'Conger  <  r  some  other  fellow  will  have 
to  do  the  air-brake  department  this  month, 
sure,  I  thought  as  the  deck  of  the  tipping 
~  vessel  stood  about  thirty  degrees  from  the 
horizontal.  But  as  she  righted  up  again 
to  her  normal  position,  I  felt  that  we 
would  not  sink,  and  that  my  chances  for 
going  on  with  the  work  were  pretty  fair. 

"I  rushed  around  on  the  starboard  side 
and  saw  that  the  ship  we  had  collided 
with  was  the  'Macedonia,'  and  that  we 
had  half  cut  her  in  two.  Some  of  her 
crew  hastily  clambered  aboard  the  'Ham- 
ilton,' while  the  others  lowered  two  boats 
into  which  they  jumped  and  shoved  off 
from  the  sinking  vessel. 

"As  we  backed  off,  a  huge  hole  showed 


PASSENGERS    ON       HAMILTON. 


LIFE   PRESERVERS   IN   DEMAND. 


actually  turning  to  port  and  attempting 
to  cut  across  our  bow.  'Somebody's  name's 
Dennis !' 

"It  was  not  difficult  to  see  that  a  col- 
lision was  now  inevitable  and  beyond  the 
power  of  man  to  avert. 

"Several  times  during  my  five  short, 
though  busy,  years'  experience  on  the 
ninety-three  miles  of  rough,  foggy,  hilly, 
and  then  single-track  road  lying  between 
Dennison  and  Pittsburgh,  have  I  looked 
into  the  bright,  staring  eye  of  the  other 
fellow's  engine,  as  she  came,  bigger  than 
a  mountain,  head  on,  into  us.  Many  more 
times  have  I  watched,  on  this  same  old 
Pan  Handle  road,  the  red  deck  lights  of 
the  caboose  ahead  grow  from  tiny  scarlet 
,  spots  into  bigger  and  redder  suns  than 
ever  rose  east  of  Cadiz  or  set  west  of 
Mingo.  It  was  part  of  my  religion,  and 
one  always  lived  up  to,  to  always  jump 
off  instead  of  riding  into  a  collision.    Dead 


land  ?  Would  a  life-preserver  float  a 
woman  with  heavy  skirts?  Would  the 
boilers  blow  up  in  the  collision?  Would 
it  be  long  before  a  passing  ship  would 
pick  up  the  survivors?  Would  both  ships 
be  sunk?  Would  we  be  caught  and 
crushed  in  the  collision  like  men  fre- 
quently are  in  a  railroad  wreck?  Would 
the  sound  of  the  crash  be  like  that  in  a 
railroad  collision?  All  this  flashed  through 
my  mind  as  I  stood,  clutching  the  rail, 
waiting  and  watching  for  the  two  big 
ships  to  come  together. 

"It  came  at  last,  after  an  age  of  sus- 
pense. There  was  a  fearful  shock  which 
nearly  knocked  me  off  my  feet,  followed 
by  a  terrific  grinding  and  groaning  of 
torn  steel  plates  and  beams.  In  the  ex- 
citement of  the  moment  I  could  plainly 
hear  the  crash  of  the  dishes  in  the  dining 
saloon  and  the  screams  of  the  wotnen 
and    children.      The    'Hamilton'    careened 


in  the  'Macedonia's'  starboard  side  large 
enough  to  put  in  a  freight  car  sideways, 
and  one  almost  as  large  in  the  bow  of  the 
'Hamilton.'  Our  captain  immediately 
headed  his  ship  for  shore  and  ordered  the 
boats  swung  down  in  the  davits.  This 
caused  a  panic  among  some  of  the  women, 
who,  with  a  number  of  the  men,  hastily 
put  on  life  preservers.  I  rushed  to  my 
state  room  to  get  my  camera  and  take  a 
picture  of  the  'Macedonia'  before  she  sank. 
Coming  out  I  was  met  by  a  woman  who 
asked  for  a  life  preserver.  I  fished  out 
one  from  under  the  berth,  gave  it  to  her, 
stopped  long  enough  to  see  that  she  got 
it  fastened  on,  then  went  to  take  my  pic- 
ture ;  but  the  'Macedonia'  had  almost  dis- 
appeared in  the  dense  fog.  I  then  pro- 
ceeded to  take  some  pictures  of  scenes  on 
board.  In  this  I  was  severely  criticised 
by  some  women  in  life  preservers,  who 
made     several    uncomplimentary     remarks 
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about  your  air-brake  editor,  with  especial 
reference  to  his  lack  of  good  sense.  'He 
ought  to  be  praying,'  said  one  woman, 
'instead  of  running  around  like  a  darn 
fool  with  that  kodak.' 

"But  our  ship  didn't  sink,  as  some 
thought  it  would.  The  hole  in  her  bow 
only  affected  her  forward  compartment, 
and  we  put  back  to  New  York.  The 
'Hamilton'  going  up  the  bay  must  have 
looked  like  a  huge  fish  with  its  mouth 
open. 

"The  passengers  "were  given  their  choice 
of  having  their  tickets  redeemed  or  wait- 
ing over  a  few  hours  for  the  next  ship. 
A  greater  number  redeemed  their  tickets 
and  went  forward  by  rail.  A  few  others, 
of  which  I  was  one,  however,  waited  for 
the  next  day's  ship.  And  why  shouldn't 
we?  Lightning  seldom  strikes  twice  in 
the  same  place,  and  there  was  one  less 
ship  to  take  chances  on. 


The  New  England  Locomotive  Builders 

A  recent  visit  to  both  the  Rhode  Island 
and  the  Manchester  Locomotive  Works 
showed  pleasing  signs  of  activity  that 
spoke  plainly  of  the  improved  business 
conditions. 

The  former  works  are  rapidly  getting 
in  shape  for  handling  their  work,  and  the 
Wabash  engines  are  under  way.  They  are 
being  delayed  by  slow  delivery  of  material, 
but  this  will  not  last,  after  they  get  things 
moving.     Then  they  will  go  after  orders. 

The  Manchester  works  were  busy  on 
some  engines  for  the  Bangor  &  Aroostook 
road,  and  are  also  doing  (juite  a  little  busi- 
ness in  the  fire-engine  line.  They  are 
building  a  self-propeller  or  "automobile" 
fire  engine  for  New  Orleans.  This  is  not 
their  first  by  any  means,  as  Hartford, 
Conn.,  has  used  them  for  years  (the  larg- 
est one  we  illustrated  in  July,  1897),  and 
Boston   has  two  large  ones.     Their  shop 


esplanade  will  lead  directly  up  to  the  im- 
posing front  of  the  main  building.  The 
esplanade,  which  is  to  contain  all  the 
amusement  features  connected  with  the 
Exposition,  is  800  feet  long  and  250  feet 
wide,  and  on  either  side  will  be  erected 
buildings  which  will  be  both  unique  and 
ornate.  Among  the  many  special  features 
of  the  esplanade  will  be  a  Chinese  village 
peopled  by  400  natives  of  China.  There 
will  be  many  novelties  displayed  on  the 
esplanade,  amusing,  interesting  and  in- 
structive. 

A  broad  driveway  will  skirt  the  main 
building.  This  massive  structure,  1,000 
feet  long  and  400  feet  wide,  will  be  dec- 
orated with  statuary  and  at  night  will  be 
brilliantly  illuminated.  On  one  side  of 
this  building  will  be  located  a  checking 
station  for  bicycles  with  a  capacity  for 
10,000  wheels.  A  spacious  promenade 
dotted   with  Japanese  pagodas,  containing 
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"Hoping  to  see  you  here  next  week,  I 
remain  yours  truly  F.  M.  Nellis. 

"P.  S. — Will  develop  some  of  the  pic- 
tures and  send  them  to  you." 

"P.  S.  S. — A  colored  woman,  as  she 
walked  down  the  gang-plank  of  the  'Ham- 
ilton' at  the  New  York  pier,  shifted  her 
oilcloth  satchel  from  one  hand  to  the 
other,  took  a  fresh  dose  of  snuff,  looked 
back  at  the  vessel  and  said .  'Good-bye, 
ol'  ship !  No  mo'  wattah  fo'  dis  niggah  ! 
Nevah,  no  mo'U  I  trabel  by  ship  as  long 
as  I'se  black;  an'  I  doesn't  'spect  I'll  turn 
white  soon !'  " 


Messrs.  Gould  &  Eberhardt  send  us  a 
little  folder  entitled  "Like  This,"  which 
shows  more  by  illustration  than  by  de- 
scriptive matter  the  advantages  of  their 
automatic  sand  sifter  and  mixer.  These 
are   sent   on   request. 


is  well  equipped  with  Sellers  planers,  and 
they  have  several  machines  of  their  own 
for  special  work.  One  is  a  milling  ma- 
chine in  which  the  cutter  revolves  hori- 
zontally on  a  vertical  spindle.  This  is  for 
milling  the  rod  ends.  There  is  also  a 
machine  for  turning  solid  crosshead  pins, 
which  is  an  improvement  over  the  usual 
fixture  for  this  purpose.  Details  of  this 
mav  be  obtained  later. 


The  National  Exposition. 

The  National  Export  Exposition,  to  be 
held  in  Philadelphia,  from  September  14 
to  November  30,  1899,  will  occupy  over 
60  acres  of  ground.  The  site  is  one  that 
is  admirably  adapted  for  exposition  pur- 
poses as  it  is  within  ten  minutes'  ride  of 
the  City  Hall  and  very  close  to  the  depots 
and  stations  of  all  the  large  railroads 
which  run  into  the  city. 

From     the    South     street   entrance     the 


rustic  benches,  will  encircle  the  main 
building.  Wide  walks  will  lead  from  this 
to  detached  structures  containing  special 
exhibits. 

The  power  house,  a  structure  built  of 
stone,  58  by  190  feet  in  size,  is  situated 
on  the  river  side  of  the  grounds,  between 
the  central  and  southern  pavilions  of  the 
main  building.  It  has  a  flat  roof  which 
will  be  utilized  as  a  roof  garden. 

The  transportation  building  is  450  feet 
in  length  and  tracks  from  the  Pennsyl- 
vania Railroad  will  lead  into  the  building. 


The  Chicago,  Rock  Island  &  Pacific 
Railway  people  are  noted  for  the  careful 
way  they  roll  all  the  journals  of  locomo- 
tives before  putting  them  into  ser\'ice. 
They  calculate  that  the  rolling  process  is 
as  good  as  1,000  miles  of  running  for  re- 
ducing the  journal  to  a  smooth  running 
surface. 
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Air= Brake  Department. 


CONDUCTED  BY  F.  M.  NELLIS. 


Recently  Patented   Air-Brake  System. 

A  patent  for  an  air-brake  system  for 
railway  trains  has  been  granted  to  J.  F. 
Voorhees,  of  Phila^'elphia,  Pa. 

The  system,  which  is  illustrated  here- 
with, is  of  the  double  pipe  kind,  and  the 
claims  made  for  it  are  that  the  engineer 
may  vary  the  braking  force  at  will. 

In  the  drawings,  Fig.  i  represents  an 
elevation  of  the  parts  of  an  ordinary 
automatic  brake  apparatus  for  conveying 
pressure  from  the  locomotive  to  the  car- 


cylinder  and  the  other  with  the  engineer's 
valve  M  and  the  actuating  diaphragm  in- 
terposed immediately  between  them  and 
the  relief  valve  capable  of  releasing  the 
pressure  as  rapidly  as  admitted  to  the 
brake  cylinder,  enables  the  engineer,  ac- 
cording to  the  pressure  he  admits  into  the 
pipe  O  through  the  valve  M,  to  predeter- 
mine the  maximum  force  with  which  the 
brakes  can  be  automatically  applied,  from 
the  fact  that  pressure  permitted  to 
enter  the  brake  cylinders  that  otherwise 
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brake  cylinders,  shown  in  connection  with 
a  quick-acting  system  of  automatic  relief 
valves,  controlled  by  an  engineer  from  a 
locomotive.  Fig.  2  is  a  longitudinal  sec- 
tion through  the  relief  valve  R,  showing 
also  its  relation  to  the  brake  cylinder. 
Fig.  3  is  a  longitudinal  section  through  a 
pressure-retaining  valve.  Fig.  4  is  a  plan 
view,  partially  in  section,  of  the  en- 
gineer's valve  M;  and  Fig.  5  is  an  end 
view  of  the  car  brake  appliance,  Fig.  i, 
below  the  train  pipes. 

A  represents  a  storage  reservoir  at  the 
locomotive ;  B,  a  supply  pipe ;  C,  an  en- 
gineer's brake  valve;  D,  the  main  train 
pipe;  E,  a  branch  therefrom;  F,  a  triple 
valve;  C,  an  auxiliary  reservoir;  H,  a 
brake  cylinder;  /,  a  brake  pipe  connecting 
the  triple  valve  and  the  brake  cylinder. 
These  parts  are  usually  provided. 

The  parts  which  have  been  added  are 
a  reducing  valve  K,  conveniently  limiting 
the  amount  of  pressure  admitted  to  a 
pipe  L,  connecting  the  storage  reservoir 
with  a  valve  M,  manipulated  by  the  en- 
gineer and  regulating  a  pressure  in  a  re- 
taining pipe  O,  extending  throughout  a 
train  and  connected  by  a  hose  and  coup- 
ling between  the  cars.  A  gage  N  indicates 
a  pressure  in  the  pipe  O,  and  a  branch 
pipe  P  connects  the  same  with  an  auto- 
matic relief  valve  R,  joined  directly  to 
the  brake  cylinder  H.  A  retaining  valve 
Q  is  interposed  between  the  exhaust  port 
of  the  triple  valve  F  and  the  retaining 
pipe. 

One  compartment  of  the  valve  R  being 
in  constant  communication  with  the  brake 


cause  an  accumulation  of  pressure  therein 
exceeding  the  desired  amount  escapes  im- 
mediately to  the  atmosphere  through  the 
valve  seat  R^  as  rapidly  as  it  can  enter 
the  brake  cylinder,  and  he  can  from  the 
locomotive  limit  the  force  with  which  the 
brakes  can  be  applied  when  he  is  other- 
wise deprived  of  any  control  of  their  ac- 


greater  rapidity  in  the  reduction  of  brak- 
ing force,  from  the  fact  that  the  pressure 
so  released  passes  immediately  to  the  at- 
mosphere at  the  valve  seat  R',  and  also 
that  a  specific  reduction  of  pressure  in  the 
pipe  O  releases  a  proportionately  greater 
amount  of  pressure  from  the  brake  cylin- 
der, thereby  enabling  the  extra  braking 
force  to  be  released  with  sufficient 
rapidity  as  to  render  its  employment  prac- 
ticable. 

The  retaining  valve.  Fig.  3,  connected 
to  the  exhaust  port  of  the  triple  valve  by 
the  pipe  P"  and  with  the  pipe  P  by  the 
pipe  P',  is  provided  for  the  purpose  of  re- 
taining pressure  in  the  brake  cylinder  H 
while  recharging  the  auxiliary  reservoir 
from  the  main  train  pipe  by  pressure  in 
the  same  pipe  employed  for  conveying  the 
retaining  pressure  to  the  valve  R. 

The  valve  Q'  when  seated  presents  a 
greater  exposed  area  to  pressure  from  the 
pipe  O,  and  it  will  require  but  slight  pres- 
sure therein  to  retain  the  full  amount  of 
pressure  released  through  the  triple  valve 
when  recharging  the  auxiliary  reservoir 
from  the  main  train  pipe,  and  when  the 
pressure  in  the  pipe  O  is  reduced  to  a 
minimum  the  pressure  released  from  the 
brake  cylinder  through  the  triple  valve  will 
be  enabled  to  unseat  the  valve  Q'  and 
equalize  with  the  pressure  in  the  pipe  O, 
and  will  be  somewhat  reduced  by  expan- 
sion  therein   before   it   is   released   to   the 
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tion,  according  to  the  probable  resistance 
to  said  action,  and  he  i-  also  enabled  to 
release  the  braking  force  exceeding  an 
amount  determined  by  the  resistance  of 
the  spring  R'  by  releasing  the  retaining 
pressure  in  the  pipe  O  through  the  valve 
M  with  a  control  similar  to  that  obtained 
by  using  the  direct-acting  system,  but  with 


Fig.  2 


atmosphere,  and  as  the  pressure  thus  cre- 
ated in  the  pipe  O  acts  as  a  retaining  force 
at  the  valve  R,  the  full  amount  of  pres- 
sure should  not  be  retained  in  the  brake 
cylinder  until  the  auxiliary  reservoir  was 
fully  recharged  unless  an  amount  of  brak- 
ing force  so  determined  can  be  advan- 
tageously employed. 
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A  Real  Brake  Failure  and  a  Moral. 

The  nalurc  of  the  air  hrakc  is  Mich  tliat 
evil  communicatidiis  corrupt  its  maimers. 
This  is  fundamental.  Consequently  an 
excellent  air  brake  iiiaUes  a  weak  mission- 
ary. This  is  illustr;ited  by  an  accident 
which  lately 'hapijcned. 

The  train  consisted  of  a  locomotive, 
twenty-five  loaded  freight  cars  and  a 
caboose.  The  four  cars  next  to  the  loco- 
motive were  equipped  with  air  brakes, 
that  nearest  the  engine  having  a  brake 
made  by  one  air-brake  company  and  the 
three  next  following  being  equipped  with 
the  brake  of  another  air-brake  company. 
The  cngincman  found  that  even  a  very 
light  reduction  of  the  train-pipe  air  pres- 


ai)r)lications,  this  resulted  in  an  emergency 
application  of  the  brakes,  which  caused 
the  train  to  part  between  the  fourth  and 
fifth  cars — that  is,  between  the  last  air- 
brake car  and  the  first  non-air-brake  car. 
The  seven  nnn-air-brake  cars  continued  to 
move  on  with  considerable  speed  and  col- 
lided with  the  rear  portion  of  the  train. 
The  force  of  the  collision  was  sufficient  to 
start  the  rear  portion  in  motion,  which 
caused  a  second  collision  with  the  loco- 
motive of  the  second  section.  The  result 
of  these  two  collisions  was  that  four  draw- 
heads  were  broken,  together  with  the 
bumper  beam  and  headlight  of  the  loco- 
motive of  the  second  section.  The  brake 
beam  upon   the   caboose  was  broken   and 


tern"  to  distinguish  the  new  from  the  old. 
The  author  makes  no  weakening  apologies 
for  his  first  book  in  introducing  his  latest, 
as  authors  frequently  do,  but  plainly  and 
sensibly  states  his  desire  to  bring  up  to 
date  a  book  which  has  now  been  on  the 
market  four  years.  The  original  text  has 
been  rearranged  and  considerable  new 
matter  added,  including  an  introductory 
chapter  of  elementary  character,  a  chapter 
on  recent  apparatus  not  treated  in  the 
"Diseases  of  the  Air-Brakc  System,"  and 
an  appendix  on  train  signal  diseases.  The 
price  of  the  book  remains  the  same,  $1. 
"Diagnose  your  case,  then  apply  the 
remedy,"  and  "Use  reason  first  and  hands 
afterwards"  are  phrases  originally  coined 
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sure  for  a  service  application  caused  a 
quick  action  application  of  all.  But  with 
careful  handling  of  the  slack  of  the  train, 
this  quick  action  application  was  kept 
from  doing  injury  to  draft  gear.  But 
finally  the  train  parted  between  the 
eleventh  and  twelfth  cars.  The  engine- 
man  gave  the  proper  whistle  signal  and 
moved  on  out  of  the  way  of  the  rear  end 
of  the  train.  The  rear  portion  was  stopped 
by  the  hand  brakes,  and  a  second  section 
of  the  train,  which  followed,  was  stopped 
so  that  the  locomotive  stood  some  40  or  50 
feet  behind  the  caboose  of  the  first  section. 
The  engineman  of  the  first  section 
backed  the  forward  portion  of  his  train, 
and  upon  nearing  the  rear  portion  he  ap- 
plied the  air  brakes  with  a  light  reduction 
of  train-pipe  air  pressure.     As  in  previous 


the  rear  axle  was  sprung  so  that  the  rear 
wheels  of  the  caboose  had  to  be  slid  to 
the  terminal,  seventeen  miles  distant. 

An  examination  of  the  brakes  showed 
that  their  severe  operation  was  entirely 
due  to  the  single  break  on  the  car  next  to 
the  locomotive,  which  was  susceptible  of  a 
service  application,  but  invariably  caused 
an  emergency  application  of  all  the  cars 
in  operation,  regardless  of  the  most  care- 
ful manipulation  by  the  engineer. 

We  are  not  going  to  point  the  moral, 
but  it  seems  too  obvious. — Railroad  Ga- 
zette. 


Synnestvedt's  "Air=Brake    Diseases." 

".\ir-Brake  Diseases"  is  the  name  Mr. 
Paul  Synnestvedt  gives  the  revised  edition 
of   his   "Diseases   of   the   Air-Brake   Sys- 


by  Mr.  Synnestvedt  and  will  always  be 
good  air-brake  philosophy.  His  book  is  a 
valuable  addition  to  all  air-brake  libraries. 


Instruction  Car  Kink. 

In  the  Chesapeake  &  Ohio  Railway  air- 
brake car  the  sectional  8-inch  air  pump 
that  is  used  for  explanation  to  the  class 
is  hung  on  long  solid  hinges  to  the  side  of 
the  car  so  it  swings  out  like  a  door.  When 
in  use  it  is  swung  out  into  the  car  so  that 
the  class  can  see  every  side  of  it  as  well  as 
gather  round  it.  When  not  in  use  it  is  up 
against  the  side  of  the  car  out  of  the  way. 
Mr.  W.  P.  Huntley,  instructor,  is  the 
designer  of  this  kink. 


Our  "Book  of  Books" 
application. 


is  sent  free  on 


328 


LOCOMOTIVE    ENGINEERING 


July,  1899. 


The  Westinghouse  Air  Brake  Abroad. 

A  contemporary  writfs  truthfully  of  the 
Westinghouse  air  brake  as  follows: 

"Not  only  has  the  Westinghouse  air 
brake  becon'c  the  standard  for  American 
railways,  but  its  adoption  by  foreign 
countries  is  having  a  rapid  growth.     For 


facturcd  by  different  itiakers.  At  a  recent 
meeting  the  Government  engineers  and 
experts  decided  that  the  Westinghouse  air 
lirake  is  superior  to  all  others,  and  that 
the  Russian  Government  railways  should 
be  equipped  with  it.  This  action  on  the 
part  of  the  Russian  railways  will  no  doubt 
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several  years  the  Westinghouse  Brake 
Company,  Limited,  has  been  established 
in  London,  Paris  and  Hanover,  and  more 
recently  manufacturing  works  have  been 
•established  at  Hamilton,  Canada.  The 
superiority  of  the  Westinghouse  air  brake 
over  all  others  has  led  to  its  quite  general 
adoption  in  Europe.  A  large  majority  of 
European  passenger  trains  are  already 
■equipped  with  it. 

"Until  recently  comparatively  little 
progress  had  been  made  in  the  Old  World 
in  the  way  of  control  of  freight  trains  by 
the  air  brake.  The  application  to  freight 
cars  in  Europe  is  now  receiving  an  im- 
petus by  the  decision  on  the  part  of  the 
government  railways  of  Russia  to  equip 
and  operate  freight  trains  with  the  West- 
inghouse air  brake.  In  view  of  the  very 
considerable  amount  of  business  promised 
by  this  new  departure  in  Russia  a  new  air 
brake  company,  the  Societe  Anonyme 
Westinghouse,  has  been  established,  and  is 
now  equipping  a  manufacturing  plant  in 
St.  Petersburg.  Contracts  have  already 
been  placed  by  the  Russian  Government 
with  this  new  Westinghouse  company  for 
$2,000,000  worth  of  apparatus,  which  will 
keep  the  Russian  plant  busy  for  some 
time  to  come,  and  even  larger  contracts 
by  the  Russian  Government  are  to  follow. 

"Before  the  Russian  Government  de- 
cided upon  the  application  of  Westing- 
house air  brakes  to  the  government  rail- 
ways careful  investigation  was  made  of 
the  merits  of  the  brake  apparatus  manu- 


be  followed  by  other  European  railways 
in  the  application  of  air  brakes  to  freight 
cars,  and  it  now  seems  that  the  day  is  not 


QUESTIONS  AND  ANSWERS 

On  Air  Brake  Subject-s. 

(44)  J,  W.,  Uuluth,  Minn.,  asks: 
Why  is  it  necessary  to  put  a  gage  on 

driver  brake  cylinders  to  accurately  de- 
termine the  travel  to  be  given  pistons? 
A. — In  some  instances  in  the  past  auxiliary 
reservoirs  were  not  so  well  proportioned 
to  the  brake  cylinders  of  locomotives  as 
they  now  are  and  have  been  on  cars. 
Another  reason  is  that  the  length  of  piping 
necessary  to  reach  from  the  triple  valve  to 
both  driver  brake  cylinders  varies  so 
greatly  in  length  on  different  locomotives 
that  50  pounds  cannot  be  had  at  the  same 
stroke  of  all  pistons.  Hence  the  use  of 
the  gage. 

(45)  A.  J.  L.,  Syracuse,  N.  Y.,  writes: 
In  your  report  of  the  Air-Brake  As- 
sociation's Detroit  meeting,  which  you 
gave  in  May  number  of  Locomotive  En- 
gineering, you  speak  of  independent 
driver  brakes.  I  have  understood  that  in- 
dependent driver  brakes  were  condemned, 
and  continuous  driver  brakes  only  were 
allowed.  How  is  this?  A. — The  in- 
dependent attachment  in  question  is  a 
device  for  holding  the  driver  brakes  on 
after  the  train  brakes  are  released.  Some- 
times the  ordinary  retaining  valve  is  used, 
and  on  some  engines  a  cock  is  put  in  a 
pipe  screwed  into  the  exhau3t  port  of  the 
triple.  The  forin  of  driver  brake  which 
applies  independently  of  the  train  brakes 
is  condemned  and  should  not  be  used. 
See  item  on  page  223. 

(46)  J.  W.,  Duluth,  Minn,,  asks : 
Why  is  the  engineer's  brake  valve  reser- 
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very  remote  when  all  trains,  passenger  and 
freight,  throughout  the  civilized  world  will 
be  under  the  control  of  the  air  brake, 
which  will  ever  remain  a  monument  to 
the  ingenious  Westinghouse." 


voir  supplied  by  two  small  ports  in  rotary 
instead  of  one?  A. — There  are  two  ports, 
the  preliminary  exhaust  port  and  the 
equalizing  port,  through  the  rotary  valve 
scat  to  the  chamber  D  above  the  piston. 
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The  function  of  the  preliminary  exhaust 
port  is  to  let  the  air  pressure  from  above 
the  piston  at  a  certain  rate,  which  must 
not  be  increased,  else  the  piston  will  rise 
too  quicUly.allowiuK  the  pressure  to  escape 
from  the  train  pipe  too  suddenly,  and 
thereby  cause  quick  action.  Therefore, 
this  port  must  be  there,  and  must  be  lim- 
ited in  size.  However,  when  brakes  arc 
released,  pressure  must  be  supplied  to  the 
top  of  the  e<|ualizing  piston  in  sufiicicnt 
quantity  to  hold  it  down  and  prevent  it 
from  rising  and  wasting  pressure  at  the 
train  pipe  exhaust.  But  as  the  preliminary 
exhaust  port   is  liniilcil   in   ^'wv  and   is  too 


pounds  below  what  the  governor  is  set 
for.  The  trouble  is  probably  due  to  the 
shortening  of  the  diaphragm  pin  valve, 
caused  by  loo  much  grinding.  2.  What  is 
the  distance  from  diaphragm  .seat  in  body 
62  to  valve  seat,  and  what  is  the  distance 
from  diaphragm  to  scat  on  valve?  A. — 2. 
The  better  way  to  maintain  proper  lengths 
and  distances  of  these  parts,  in  the  gover- 
nor, is  not  to  trust  to  measurements,  but 
to  get  a  new  governor  and  make  a  steel 
template  which  shall  give  the  distances 
and  lengths.  Allowance  must  be  made  for 
seats  that  have  been  ground  deej)  into  the 

i.ndv  r,j. 


triples  to  go  into  quick  action.  This  ten- 
dency is  also  increased  by  neglected  con- 
ditions of  the  triples.  As  it  takes  less 
time  to  draw  a  given  amount  of  air  pres- 
sure from  the  train  pipe  of  five  cars  than 
ten,  the  tendency  to  get  quick  action  is 
greater  on  the  shorter  train.  By  adding 
on  cars  you  decrease  the  tendency,  and 
even  get  beyond  it.  A  broken  graduating 
spring  would  also  cause  this,  but  is  less 
frequently  the  fault  than  the  one  given 
above. 

(4g)  J.  A.  S.,  Creston.  Iowa,  writes: 
Suppose   a    freight    triple     valve,    plate 
F-.^^).  were  to  huM-  tin:   f.xd  trroove  in  the 
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small  to  admit  pressure  sufficiently  rapid 
to  hold  the  piston  down,  another  port 
must  be  added  to  assist ;  hence  the  equal- 
izing port. 

(47)  Z.  V.  P..  Concord,  N.  H..  asks: 
What  causes  the  governor  to  blow  back 
by  the  diaphragm  valve  seat  when  there 
looks  to  be  a  good  seat  on  both.  Some- 
times the  governer  blows  back  from  10  to 
15  pounds  before  it  stops,  it  seems  to 
work  all  right  otherwise.  What  will  rem- 
edy the  trouble?  A. — I.  We  infer  that  the 
blowing  back  referred  to  is  through  the 
small  port  in  the  neck  of  the  diaphragm 
body  62.  and  that  the  pump  fails  to  shut 
off  until   the  air  pressure   falls   10  or   15 


(48)  W.  A.  G.,  Farnham,  N.  S.,  writes: 
In  starting  out  with  five  passenger  cars 
equipped  with  the  Westinghouse  brake,  I 
find  that  when  the  engineer  applies  the 
brakes  they  go  on  in  emergency.  I  then 
take  on  five  more  cars,  and  I  find  that  the 
air  brake  works  all  right.  What  was  the 
trouble,  and  what  was  the  reason  that  it 
did  not  work  the  same  on  ten  cars  as  on 
five?  A. — When  triple  valves  get  dirty 
or  need  oiling,  they  do  not  respond 
smoothly  and  accurately  to  reductions  in 
the  train-pipe  pressure,  but  hang  back  and 
work  jerky.  The  more  quickly  a  certain 
amount  of  reduction  is  made  in  the  train 
pipe,  the  greater  is  the  tendency  for  the 


cylinder  of  the  proper  dimension,  and  the 
groove  in  the  piston  were  to  be  increased 
to  dimension  as  intended  for  a  passenger 
triple  valve.  What  effect  would  this  have 
on  the  proper  action  of  the  valve,  and  un- 
der what  service  would  this  valve  be  de- 
fective. I  have  always  considered  the 
feed  groove  in  the  cylinder  the  controlling 
groove.  A. — With  such  a  change,  the 
triple  would  charge  the  auxiliary  reser- 
voir more  quickly,  and  especially  so  if  the 
feed  port  in  the  cylinder  were  large  and 
clear  and  the  packing  ring  worn.  Until 
a  few  years  ago.  the  time  of  charging  the 
auxiliarj-  reservoirs  did  not  receive  the  at- 
tention it  now  does.    Up  to  that  time  the 
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groove  in  the  cylinder  was  the  controlling 
groove,  and  the  groove  in  the  trunk  of  the 
piston  was  merely  a  conduit.     Experience 
proved,  however,  that  the  groove  in  the 
trunk    would    be    the    better     controlling 
groove,  as  that  would  not  be  affected  by 
time  and  wear,  while,  on  the  other  hand, 
the  feed  through  the  groove  in  the  cylin- 
der would  be  augmented  by  that  past  the 
worn    packing    ring.      Hence    the    change 
was  made  that  the  groove  in  the  trunk  or 
stem  should  be  the  controlling  groove. 
(50)  J.  F.  B.,  Louisville,  Ky.,  writes: 
Please  inform  me  as  to  the  cause  of  the 
air  brakes  under  one  of  our  baggage  cars 
not   working.     The   brake   will   set   when 
applied  from  the  engine,  but  will  whistle 
off   without   being   released   by   the   engi- 
neer.    The  air  will  blow  through  the  re- 
lease  port;    and   by   pressing   the   thumb 
over  the  release  port,  the  brake  will  set. 
And    when    the    thumb    is    removed,    the 
brake  will  whistle  off.     I  thought  at  first 
the   triple   valve    was    dirty,    and   took    it 
down,  cleaned  it,  and  put  it  back,  but  it 
acted  in  the  same  manner.     I  took  a  triple 
valve   off   one   of    our   coaches   that   was 
working  all  right  and  tried  it  on  this  bag- 
gage car,  but  it  had  the  same  trouble — 
would  whistle  off  without  being  released 
from  the  engine.     I   also  tried   two   new 
triple  valves  and  had  the  same  trouble.     I 
took  the  first  triple  valve  that  came  off  the 
baggage  car  and  tried  it  on  the  coach,  and 
it  worked  all  right.     I  then  tried  it  on  the 
baggage  car  again ;   but  it  would  whistle 
off  without  being   released   from  the  en- 
gine,    t  have  had  a  good  deal  of  experi- 
ence with  air  brakes,  but  will  admit  that  I 
am  at  my  rope's  end  in  this  case.     A.— 
Your   experience    in   changing   the   triple 
valves   about,   proves   that   all   the   triples 
work  all  right  elsewhere  than  on  this  car, 
and  that  none  of  the  triples  will  work  on 
this  car.     This  experience   indicates   that 
the  trouble  lies  in  the  baggage  car,  and 
points  to  a  leaky  triple  valve  gasket,  be- 
tween the  triple  and  brake  cylinder  head, 
or  to  a  sand  hole  or  other  place  of  leakage 
in  the  wall  of  the  casting  which  separates 
the  auxiliary  reservoir  pressure  from  the 
brake-cylinder  pressure.     If  you   wish  to 
experiment  further  to  confirm  this  belief, 
change   the   gasket.      If  the   trouble   does 
not   disappear,    then   change   the   cylinder 
head. 

(51)  M.  A.  C,  Susquehanna,  Pa., 
writes : 

I  am  a  fireman  and  a  subscriber  to  your 
journal,  and  I  will  ask  the  following  ques- 
tions: I  am  quite  a  heavy  smoker,  and 
when  my  pipe  gets  strong  I  first  blow  it 
out  with  the  cylinder  cock  and  then  blow 
it  out  under  the  cock  in  the  auxiliary 
reservoir,  and  find  it  invariably  fills  the 
bowl  of  the  pipe  with  ice.  When  the 
Westinghouse  instruction  car  was  here, 
some  of  those  teachers  told  me  that  on 
some  of  the  railroads  in  the  Western 
country  they  kindled  fires  on  their  engines 
with  an  air  blower,  made  in  the  shape  of 


a  pitchfork.  It  was  all  hollow,  of  course ; 
the  hose  being  attached  to  the  handle,  and 
the  air  would  pass  down  through  holes  in 
the  tines.  The  supposition  was  that  in 
passing  out  by  such  a  small  hole  it  became 
heated,  and  ignited;  and  there  being  some 
greasy  waste  put  just  under  the  coal,  the 
blast  got  that  burning  and  that  set  the  coal 
burning  in  a  short  time.  Of  course,  fire 
was  first  started  with  a  match  or  torch ; 
but  what  I  am  wondering  about  is  this : 
if  ice  would  form,  there  could  not  be  any 
fire.  Now,  if  it  will  form  on  air  passing 
through  the  cock  in  auxiliary,  why  will  it 
not  form  passing  through  this  blower  that 
they  tell  about?  If  you  will  kindly  ex- 
plain, you  will  greatly  oblige.  A. — Air 
will  naturally  heat  when  compressed,  and 
will  cool  when  released  from  compression. 


NEitRiNG,  relative  to  the  back  leakage  of 
brake  cylinder  pressure  through  the  check 
valve  in  the  triple,  and  not  being  able  to 
understand  your  explanation  regarding 
the  same,  I  address  you,  asking  this  ques- 
tion, hoping  to  receive  a  satisfactory  reply: 
If  this  train  were  charged  to  70  pounds, 
and,  after  a  reduction  of  20  pounds  and 
brake  valve  on  lap,  the  pressure  in  equaliz- 
ing reservoir  would  then  be  50  pounds 
(which  is  about  as  high  pressure  as  an 
auxiliary  will  raise  a  pressure  in  the  cyl- 
inder at  a  full  service  application),  why  'S 
it  that  this  so  pounds  in  equalizing  cham- 
ber D  will  not  seat  equalizing  discharge 
valve  immediately  after  pressure  equalizes 
or  before  train  pipe  is  empty?  Now,  as  I 
understand  it,  if  all  check  valves  were 
leaking,  the  train  pipe  pressure  could  not 


TOOL  FOR  REMOVING  EMERGENCY  VALVE  SEAT. 
POSITION    I. 

Your  experience  in  releasing  air  from  the 
auxiliary  reservoir  at  the  release  cock 
proves  this  latter  statement.  The  fire 
kindler  mentioned  merely  furnishes  draft 
to  fan  the  ignited  oily  waste  into  a  larger 
and  stronger  blaze,  which  finally  ignites 
the  coal.  The  air  does  not  heat,  but  cools 
instead,  as  it  passes  from  the  small  holes 
in  the  device  mentioned.  Although  cool, 
the  released  air  nevertheless  serves  its  pur- 
pose of  fanning  the  blaze,  and  it  is  pos- 
sible that  you  may  find  ice  around  the 
small  openings  even  while  the  blaze  is  be- 
ing fanned. 

(52)  W.  P.  A.,  Dennison,  Ohio,  writes: 

After  careful  study  on  question  No.  23 

in   March   number   of  Locomotive   Engi- 


o 


position    2. 

be  raised  above  equalizing  pressure,  assum- 
ing that  all  joints  and  pipes  were  perfect 
in  the  equalizing  reservoir  and  chamber  D. 
A. — To  more  perfectly  illustrate  the  point 
in  question,  we  will  take  two  cases.  The 
first  case  shall  be  an  ideal  one,  where  there 
is  absolutely  no  leakage  from  chamber  D 
and  the  equalizing  reservoir,  nor  from  the 
check  valves  in  the  triples,  and  the  piston 
travel  on  all  cars  shall  be  adjusted  to  give 
50  pounds  in  brake  cylinders  with  20 
pounds  reduction.  After  charging  to  70 
pounds  we  will  make  a  20  pounds  reduc- 
tion. The  equalizing  piston  will  rise,  let 
20  pounds  escape  from  the  train  pipe,  and 
then  seat.  This  operation  has  been  per- 
fect and  will  cause  to  be  left  50  pounds  in 
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chamber  D  and  equalizing  reservoir,  brake 
cylinder,  auxiliary  reservoir  and  train  pipe. 
The  second  case  shall  be  one  frequently 
found  in  practice.  Chamber  D  and  all 
equalizing  reservoir  connections  shall  be 
tight,  with  the  exception  that  the  packing 
ring  in  the  equalizing  pistor)  is  not  ab- 
solutely tight.  The  piston  travel  shall  be 
adjusted  on  the  several  cars,  ranging  from 
4  to  9  inches,  and  the  check  valves  in  the 
triples  shall  leak.  After  cliarging  up  to 
70  pounds,  we  will  make  a  20  pounds  re- 
duction in  chamber  D.  The  equalizing 
piston  rises,  lets  out  nearly  20  pounds 
from  the  train  pipe,  then  begins  to  de- 
scend. The  brake  cylinder  pressure  on  the 
short  piston  travel  cars  is  at  this  instant 
higher  than  50  pounds  and  is  leaking  into 
the  train  pipe.  The  equalizing  piston  can- 
not seat  tightly,  but  allows  this  leakage  to 
pass  out  as  the  pressure  on  the  under  side 
of  the  piston  is  still  greater  than  that  above 
it.  Finally,  equalization  is  reached  be- 
tween the  two  pressures ;  but  it  is  reached 
so  slowly  and  gradually  that  the  piston  re- 
mains hung,  and  pressure  from  chamber 
D  will  pass  the  packing  ring,  join  the 
leakage  from  the  cylinders  and  pass  out. 
After  a  long  while  the  long-travel  cars  be- 
gin to  leak  into  the  train  pipe,  and  it  is 
possible  to  leak  it  all  out. 


CORRESPONDENCE. 


A  Model  Air-Brake  Room. 

Editor: 

The  photograph  on  page  329  repre- 
sents a  model  air-brake  room  for  the  pur- 
pose of  air-brake  instruction  and  demon- 
stration and  air-brake  repairs. 

The  apparatus,  located  on  one  side  of 
the  room,  consists  of,  first,  one  driver 
brake,  complete ;  second,  two  engineer's 
valves,  one  D-8  and  one  F-6,  each  having 
gages  attached,  and  each  having  an 
equalizing  reservoir  located  between  the 
valve  and  wall,  making  it  very  compact ; 
third,  one  tender  brake,  duplex  gage  at- 
tached, with  sectional  triple  valve  work- 
ing tandem  with  triple  of  this  brake; 
fourth,  one  lo-inch  passenger  cylinder 
and  auxiliary  with  an  adjustable  travel 
from  2  to  12  inches,  with  duplex  gage 
attached  to  show  the  dilTerent  equaliza- 
tions at  different  travels  (the  cylinder  is 
located  near  the  floor,  and  above  it  is  a 
5  X  s-foot  blackboard  for  noting  equaliza- 
tions and  writing  new  questions  which 
are  always  coming  up)  ;  fifth,  four  freight 
car  brakes,  with  retainers  attached  (the 
pistons  are  blocked  at  8  inches ;  gages 
on  first  and  fourth  car)  ;  sixth,  two  frames 
for  testing  air  pumps  and  breaking  them 
in,  only  one  pump  bein^^  visible. 

Full  train-pipe  volume  is  contained  in 
pipes  which  are  located,  with  graceful 
bends,  near  the  top  of  the  room,  enabling 
the  class  to  trace  the  air  with  little  diffi- 
culty. The  main  reservoir  is  located  above 
the  driver  brake. 

The  passenger  equipment  has  a  six-car 
signal  apparatus,  with  pipes  located  above 


train  brake  pipe,  and  car  discharge  valves 
on  first,  third  and  sixth  car.  The  whole 
apparatus  is  painted  according  to  the 
Desoe  color  chart  furnished  by  Locomo- 
tive   Engineering. 

Sectional  parts  of  triple  valves,  gover- 
nor, lubricator,  injector,  reducing  valve 
and  signal  whistle  are  used  also. 

The  opposite  side  of  the  room  is  for  re- 
pairs, and  contains  a  good  bench,  with 
two  drawers  and  vises,  a  repair  table,  a 
gage   tester,   a    rack   for   repaired   appar- 
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atus,  a  good  clothes  cupboard,  and,  best 
of  all,  a  complete  set  of  air-brake  repair 
tools.  An  air  blower  is  suspended  by 
weights  above  the  bench,  and  can  be 
pulled  down  and  be  used  for  blowing  out 
ports,  etc. 

Through  a  mistake  of  the  photographer, 
the  picture  was  taken  from  the  wrong 
end  of  the  room,  and  the  gages  do  not 
show.  A  liberal  amount  of  gages  are 
used,  and  all  of  them  are  visible  to  the 
instructor  and  class,  who  are  seated  in 
front  of  bench  during  instruction. 

This  room  is  located  at  Eagle  Grove, 
la.,  a  division  point  of  the  Chicago  & 
Northwestern  Railway.  It  is  the  only 
plant  of  its  kind  on  the  system  outside  of 
the  instruction  car  for  the  road. 


The  equipment  of  this  room  is  the  work 
of  Mr.  L.  M.  Carlton,  who  has  charge  of 
the  air-brake  department  of  this  place, 
and  whose  endeavors,  with  the  officials' 
assistance,  have  built  up  a  good  air-brake 
service.  It  shows  what  a  railroad  can  do 
for  its  employes  if  it  only  will. 

T.  B.  Heddon, 
C.  &  N.  W.  Ry. 

Eagle  Grove,  la. 


Valve  to  Permit   Double-Heading;   En- 
gines to  Recharge  Simultaneously. 

Editor: 

I  have  made  a  little  sketch  of  a  valve 
connected  above  and  below  the  cut-out 
cock  under  engineer's  valve.  Now,  why 
will  this  not  do?  When  second  engine 
cut-out  cock  is  turned,  air  goes  through 
this  valve  and  a  small  spring  at  bottom  to 
hold  a  little  more  than  the  weight  of  the 
valve.  When  the  front  engineer  reduces 
pressure  the  pressure  above  the  large  pis- 
ton will  push  the  piston  down  and  seat  the 
top  valve,  which  has  a  rubber  gasket  on 
under  side,  shutting  off  pressure  from 
second  engineer's  valve. 

When  brakes  are  released  the  pressure 
on  the  under  side  of  the  large  piston  will 
raise  it  and  top  valve  off  its  seat,  letting 
the  air  from  second  engine's  reservoir 
through  the  brake  valve  and  the  small 
groove  around  the  piston  to  the  train  pipe. 
Should  the  valve  be  pushed  clear  up,  the 
small  groove  on  the  left  is  longer  than  the 
piston  when  clear  down ;  so  pressure  on 
the  top  of  the  piston  will  be  the  same  as 
below,  and  an  increase  of  pressure  will 
raise  the  valve.  Wm.  H.  Roberts. 

Cincinnati,  Ohio. 


Tool  for  Removing  Emergency   Valve 
Seat. 

Editor: 

The  tool  sent  herewith  is  for  removing 
the  emergency-valve  seat  when  it  becomes 
stuck  fast  by  the  rubber  gasket  and  can- 
not be  removed  by  the  hand.  To  apply, 
the  long  ends  of  levers  should  be  spread 
apart,  as  shown  in  Fig.  I,  till  short  ends 
come  against  the  shoulders  on  fulcrum 
post.  This  then  enables  the  instrument 
to  be  put  in  position  without  any  part 
striking  the  valve  seat,  and  fulcrum  post 
bearing  up  against  emergency  piston  in  the 
space  occupied  by  emergency  valve  stem. 

The  long  ends  of  levers  then  being 
drawn  together  by  the  hand,  as  shown  in 
Fig.  2,  the  short  ends  come  against  the 
seat,  which  can  then  be  removed  without 
trouble,  or  injury  to  the  gasket. 

The  levers  or  handles  should  under  no 
circumstances  be  hammered,  as  the  tool 
would  not  only  be  injured,  but  the  emer- 
gency piston  and  its  guide  would  aho 
suffer.  There  is  sufficient  power  in  the 
hand,  with  the  amount  of  leverage  in  the 
tool  to  remove  the  seat,  no  matter  how 
badly  stuck. 

The  short  ends  of  levers  are  made  long 
enough  to  go  beyond  the  web  of  piston 
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guide.  This  was  found  necessary,  as  the 
part  of  seat  against  which  the  tool  bears, 
which  usually  has  a  square  corner,  has 
been  beveled  off  in  the  triples  of  Canadian 
manufacture,  causing  the  tool  shown  in 
the  Air-Brake  Men's  Proceedings  to  slip; 
while  with  this  tool  the  bevel  edge  will 
make  no  difference,  as  it  reaches  beyond, 
and  will  act  equally  well  on  either  kind  of 
seat.  Its  inexpensiveness  and  simplicity 
are  apparent.  C.  R.  Ord, 

A.  B.  Insp.,  Can.  Pac.  Ry. 
Toronlo,  Can. 


Quarrel  Over  the  Message  to  Garcia. 

Sonic  months  ago  there  appeared  in  the 
Philistine  an  admirable  article  called  "A 
Message  to  Garcia."  Mr.  George  H. 
Daniels,  the  enterprising  general  passen- 
ger agent  of  the  New  York  Central, 
thought  the  article  so  good  that  he  had 
100.000  of  it  circulated.  The  following 
extract  will  indicate  the  kind  of  reading 
the  letter  provided : 

"My  heart  goes  out  to  the  man  who 
does  his  work  when  the  'boss'  is  away  as 
well  as  when  he  is  at  home.  And  the  man 
who,  when  given  a  letter  for  Garcia, 
quietly  takes  the  missive,  without  asking 
any  idiotic  questions,  and  with  no  lurking 
intention  of  chucking  it  into  the  nearest 
sewer,  or  of  doing  aught  else  but  deliver 
it,  never  gets  'laid  off,'  or  has  to  go  on  a 
strike  for  higher  wages.  Civilization  is 
one  long,  anxious  search  for  just  such  in- 
dividuals. Anything  such  a  man  asks 
shall  be  granted;  his  kind  is  so  rare  that 
no  employer  can  afford  to  let  him  go.  He 
is  wanted  in  every  city,  town  and  village — 
in  every  office,  shop,  store  and  factory. 
The  world  cries  out  for  such;  he  is  needed 
and  needed  badly — the  man  who  can  carry 
a  message  to  Garcia." 

Mr.  George  H.  Heaflord,  the  general 
passenger  agent  of  the  Chicago,  Mil- 
waukee &  St.  Paul,  did  not  enjoy  the 
"Message  to  Garcia,"  and  published  his 
views  thereon,  in  which  he  calls  the  letter 
a  gratuitous  insult  even  to  the  lowest 
average  of  intelligence  and  ability  of  the 
American  employe  in  any  ofKce,  shop  or 
workroom  in  this  country — a  libel  on  every 
class  of  American  wage-workers,  and 
so  on. 

Meanwhile,  there  is  a  pretty  quarrel  on 
between  two  giant  advertisers ;  but  it  is 
certain  that  in  the  controversy  the  inter- 
ests of  the  respective  roads  represented  by 
the  combatants  will  not  be  overlooked. 


It  is  reported  that  the  Rhode  Island 
Locomotive  Works,  which  are  building 
locomotives  again,  have  received  an  order 
to  build  1,000  trucks  for  the  New  York 
Auto-Truck  Company. 


A  never  omitted  item  of  the  bill  of  fare 
at  Old  Point  Comfort  was  little  neck 
clams.  The  Western  men  called  them 
"rubber  gaskets." 


EQUIPMENT  NOTES. 

The  Chicago.  Burlingtun  &  yuincy  Rail- 
road will  build,  at  their  Aurora  shops,  200 
furniture  cars. 

The  Egyptian  State  Railways  have  or- 
dered 200  more  steel  cars  from  the  Pressed 
Steel  Car  Company. 

The  Peoria  &  Pekin  Terminal  has  or- 
dered fifty  coal  cars  from  the  Illinois  Car 
&  Equipment  Company. 

The  Baldwin  Locomotive  Works  are 
building  ten  consolidation  locomotives  for 
the  Pennsylvania  Railroad. 

The  Chesapeake  &  Ohio  Railway  are 
having  fifteen  locomotives  built  by  the 
Richmond  Locomotive  Works. 

The  Houston,  East  &  West  Texas  Rail- 
way have  ordered  fifty  box  cars  from  the 
Pullman  Palace  Car  Company. 

The  Atlas  Cement  Company  have 
ordered  two  four-wheel  locomotives  from 
the  Rogers  Locomotive  Works. 

The  Cincinnati,  Hamilton  &  Dayton 
Railway  have  placed  an  order  with  Bar- 
ney &  Smith  Company  for  200  cars. 

The  Erie  Railroad  have  placed  an  order 
for  fourteen  Atlantic  type  locomotives 
with  the  Baldwin  Locomotive  Works. 

The  Chicago,  Burlington  &  Quincy 
Railroad  are  having  fifteen  locomotives 
built  at  the  Baldwin   Locomotive  W^orks. 

The  Southern  Railway  Company  are 
having  seven  consolidation  locomotives 
built  by  the  Pittsburgh  Locomotive  Works. 

The  Barney  &  Smith  Company  have 
received  an  order  for  100  cars  for  the  St. 
Joseph,  South  Bend  &  Southern  Railroad. 

The  Brooks  Locomotive  Works  have 
received  an  order  for  four  switching  lo- 
comotives from  the  Great  Northern  Rail- 
way. 

Brooks  Locomotive  Works  have  re- 
ceived an  order  for  ten  twelve-wheel  loco- 
motives from  the  Central  Railroad  of  New 
Jersey. 

The  Mississippi  River  &  Bonne  Terre 
Railway  have  ordered  one  consolidation 
locomotive  from  the  Richmond  Locomo- 
tive Works. 

The  Baldwin  Locomotive  Works  are  to 
build  two  six-wheel  connected  locomo- 
tives for  the  Vicksburg.  Shreveport  &  Pa- 
cific Railroad. 

The  Mississippi  &  Bonne  Terre  Rail- 
way are  having  100  cars  built  by  the  Amer- 
ican Car  &  Foundry  Company  at  their  St. 
Charles  works. 

The  Central  New  York  &  Western  Rail- 
road have  placed  an  order  for  two  con- 
solidation locomotives  with  the  Pittsburgh 
Locomotive  Works. 

The  American  Car  &  Foundry  Com- 
pany, at  their  Depew  shops,  are  building 
500  cars  for  the  Buffalo,  St.  Mary's  & 
Southwestern  Railroad. 

The  Pittsburgh  Locomotive  Works 
have  received  an  order  for  one  six-wheel 


connected    locomotive    for    the    Cleveland 
Terminal  &  Valley  Railroad. 

We  understand  that  the  Port  Talbot 
Railway  &  Docks  Company,  of  England, 
have  ordered  six  locomotives  from  the 
Cooke  Locomotive  &  Machine  Works. 


Waste  Instead  of  Water. 

In  a  letter  I  wrote  to  Locomotive  En- 
gineering last  nioi.th,  the  word  "waste" 
was  printed  "water."  What  I  meant  to 
have  said  was :  The  condition  in  the  cellar 
should  approach  an  oil  bath  as  near  as  it 
is  possible  to  make  it  with  the  use  of  cot- 
ton waste  and  oil.  E.  H.  Belden. 

Scranton,  Pa. 


Broken  Eccentric  Straps. 

In  reading  the  article  on  broken  eccen- 
tric straps,  on  page  284,  June  number  of 
Locomotive  Engineering — if  I  broke  a  go- 
ahead  eccentric  strap,  I  would  turn  the 
back-up  eccentric  to  go-ahead  position  and 
bolt  the  blades  together.  This  will  answer 
the  same  purpose  as  taking  the  strap  down 
and  turning  it  over  and  putting  it  on  the 
other  cam,  and  will  also  save  time. 

C.  H.  Rockwell. 

Lincoln,  Neb. 


The  Moran  flexible  joint  got  a  fine  en- 
dorsement by  the  Master  Mechanics'  Con- 
vention when  "The  comparative  efficiency 
and  economy  of  metal  flexible  joints  versus 
rubber  hose  for  steam-heating  connec- 
tions" was  under  discussion.  As  the 
Pennsylvania  Railroad  have  this  joint  in 
use  on  over  1,200  locomotives,  it  is  no 
longer  an  experiment.  Many  attempts 
have  been  made  to  render  rubber  hose 
durable  under  steam,  but  no  success  has 
been  achieved.  Better  give  in  and  use 
metal  pipes  with  flexible  joints. 


The  Pacific  Coast  Railway  Club  have 
favored  us  with  the  first  issue  of  their 
official  proceedings.  While  the  first  meet- 
ing was  of  necessity  a  preliminary  one 
they  appear  to  have  got  down  to  business, 
and  the  June  paper  was  "Railroading  As 
We  See  It,"  by  members  of  the  committee. 
We  wish  them  all  kinds  of  good  luck  and 
hope  to  be  with  them  some  of  these  days. 


We  are  informed  by  the  Buffalo  Forge 
Company  that  the  16-inch  center  crank 
engine  wnich  won  the  gold  medal  for  high- 
speed engines  at  the  Omaha  Exposition, 
has  been  purchased  by  the  Bowery  Bay 
Building  &  Improvement  Company,  North 
Beach,  L.  I.  This  engine  ran  at  250  revo- 
lutions per  minute,  developing  279  horse- 
power, and  is  one  of  their  type  which 
runs  in  oil. 


The  Baldwin  Locomotive  Works  have 
received  an  order  for  locomotives  for  a 
railroad  in  Palestine. 
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PERSONAL. 

Mr.  T.  F-.  Harwell  lias  licfii  appointed 
master  nicclianic  of  the  Southern  Railway 
at  Mobile,  Ala. 

Mr.  E.  W.  Peck  has  been  appointed 
trainmaster  of  the  second  district  of  the 
Baltimore  &  Ohio. 

Mr.  G.  W.  Spencer  has  been  appointed 
trainmaster  of  the  third  district  of  the 
Baltimore  &  Ohio. 

Mr.  C.  F.  Newton  has  been  appointed 
superintendent  of  the  Tennessee  Central, 
with  headquarters  at  Rockwood,  Tenn. 

Mr.  T.  G.  Shaughnessy,  vice-president 
of  the  Canadian  Pacific,  has  been  elected 
president,  vice  Sir  William  Van  Home, 
resigned. 

Mr.  John  Dearden  has  been  appointed 
locomotive  foreman  of  the  Canadian 
Pacific  at  Brownville  Junction,  vice  Mr. 
C.  H.  Small,  resigned. 

Mr.  Jatnes  Denison,  of  Newark,  Ohio, 
has  been  appointed  traveling  engineer 
from  Chicago  to  Akron  on  the  Baltimore 
&  Ohio  Railroad. 

Mr.  M.  T.  Phillips,  general  foreman  of 
the  St.  Louis  &  Hannibal,  has  been  pro- 
moted to  the  position  of  master  mechanic; 
headquarters  at  Hannibal,  Mo. 

Mr.  A.  McCormick  has  been  appointed 
master  mechanic  of  the  Rock  Island  & 
Peoria,  succeeding  Mr.  Joseph  Elder,  re- 
signed ;  headquarters  at  Peoria,  111. 

Mr.  G.  T.  Sanderson  has  been  ap- 
pointed master  mechanic  of  the  Montana 
division  of  the  Great  Northern,  vice  Mr. 
J.  McGie ;  headquarters  at  Havre,  Mont. 

Mr.  W.  H.  Reilly  has  been  appointed 
master  mechanic  of  the  Fort  Worth  &  Rio 
Grande,  in  place  of  Mr.  I.  J.  Shellborn, 
resigned ;  headquarters  at  Fort  Worth, 
Texas. 

Mr.  W.  H.  Whalen,  formerly  connected 
with  the  purchasing  department  of  the 
Rock  Island,  has  been  appointed  purchas- 
ing agent  of  the  Delaware,  Lackawanna 
&  Western. 

Mr.  Harry  Muchmore  has  resigned  the 
position  of  division  foreman  on  the  Iowa 
Central  to  accept  the  position  of  general 
foreman  of  the  Santa  Fe  Pacific  shops  at 
Winslow,  Ariz. 

Mr.  R.  F.  Kilpatrick  has  been  appointed 
master  mechanic  of  the  Morris  &  Essex 
division  of  the  Delaware,  Lackawanna  & 
Western  at  Kingsland,  N.  J.,  succeeding 
Mr.  Wm.  H.  Lewis,  resigned. 

The  new  shops  of  the  Gulf,  Colerado  & 
Santa  Fe,  at  Cleburne,  Texas,  have  been 
completed,  and  Mr.  J.  P.  Malley,  foreman 
of  the  boiler  department,  has  been  trans- 
ferred from  Galveston  to  Cleburne. 

Mr.  W.  H.  V.  Rosing,  mechanical  en- 
gineer of  the  Illinois  Central,  has  been  ap- 
pointed assistant  superintendent  of  ma- 
chinery, succeeding  Mr.  F.  W.  Brazier, 
resigned;  headquarters  at  Chicago.  111. 

Mr.  Lester  I.   Knapp,  general   foreman 


of  the  Lehigh  Valley  shops  at  Buffalo, 
N.  Y.,  has  been  promoted  to  the  position 
of  master  mechanic  of  the  Buffalo  division, 
succeeding  Mr.  J.  S.  Chambers,  resigned. 

Mr.  M.  J.  Spaulding  has  been  appointed 
master  mechanic  of  the  Washington 
County  Railroad  at  Calais,  Me.  He  was 
formerly  road  foreman  of  engines  on  the 
Atlantic  Division  of  the  Canadian  Pacific. 

Mr.  George  W.  Dowe,  superintendent 
of  the  Jefferson  division  of  the  Erie,  has 
been  transferred  to  the  Allegheny  divi- 
sion, with  headquarters  at  Hornellsville, 
N.  Y.,  succeeding  Mr.  H.  E.  Gilpin,  trans- 
ferred. 

Mr.  E.  E.  Looniis.  superintendent  of  the 
New  York,  Susquehanna  &  Western  Rail- 
road, has  resigned  to  become  superin- 
tendent of  the  coal  mining  properties  of 
the  Delaware,  Lackawanna  &  Western 
Railroad. 

Mr.  W.  L.  Stevenson,  superintendent 
of  the  Kansas  City  Suburban  Belt  and 
Kansas  City  &  Independence  Air  Line, 
has  been  appointed  to  the  position  of 
superintendent ;  headquarters  at  Kansas 
City,  Mo. 

Mr.  Harley  E.  Rogers,  locomotive  en- 
gineer on  the  Atlantic  division  of  the 
Canadian  Pacific,  has  been  promoted  to 
the  position  of  foreman  of  engines,  left 
vacant  by  the  resignation  of  Mr.  M.  J. 
Spaulding. 

Mr.  Harrison  M.  Messimer  has  been  ap- 
pointed master  mechanic  of  the  Ohio 
Southern,  at  Springfield,  Ohio,  vice  Mr. 
H.  M.  Sehrt,  resigned.  Mr.  Messimer 
will  have  charge  of  the  motive  power  and 
equipment. 

Mr.  R.  S.  McKenna,  whose  father  was 
superintendent  of  the  Scranton  shops  of 
the  Delaware,  Lackawanna  &  Western 
Railroad  Company,  has  been  appointed  to 
succeed  Superintendent  Baker  of  the 
Dover  shops. 

Mr.  George  W.  Stevens,  for  over  thirty 
years  connected  with  the  Lake  Shore  & 
Michigan  Southern,  and  for  the  past  six 
years  superintendent  of  motive  power, 
with  headquarters  at  Cleveland,  Ohio., 
has  resigned. 

Mr.  R.  O.  Cumback,  superintendent  of 
motive  power  of  the  West  Virginia  Cen- 
tral &  Pittsburgh,  at  Elkins,  W.  Va.,  has 
resigned  to  accept  the  position  of  general 
foreman  of  the  Lehigh  Valley  shops  at 
Buffalo,  N.  Y. 

Mr.  J.  Coppersmith,  one  of  the  old  en- 
gineers of  the  Eastern  division  of  the 
Lake  Shore  &  Michigan  Southern,  has 
been  promoted  to  the  position  of  traveling 
engineer  of  the  same  division,  with  head- 
quarters at  Erie,  Pa. 

Mr.  John  G.  Minnice.  train  dispatcher 
on  the  Mobile  &  Ohio,  has  been  promoted 
to  the  position  of  train  master  of  the 
Montgomery  division  of  that  road,  with 
headquarters  at  Tuscaloosa.  Ala.,  vice  Mr. 
W.   N.  Jones,  promoted. 


Mr.  William  A,  Patton,  assistant  to  the 
president  of  the  Pennsylvania  Railroad 
and  vice-president  of  the  New  York, 
Philadelphia  &  Norfolk,  has  been  elected 
president  of  the  latter  road,  succeeding 
Mr.  A.  J.  Cassatt,  resigned. 

Mr.  George  A.  Kingsley  has  been  ap- 
pointed road  foreman  of  engines  on  the 
Chicago  &  West  Michigan  and  Detroit, 
Grand  Rapids  &  Western;  headquarters  at 
Grand  Rapids,  Mich.  He  was  heretofore 
with  the  Northern  Pacific. 

Mr.  Thomas  Fildes,  master  car  builder 
of  the  Lake  Shore  &  Michigan  Southern, 
at  Englewood,  III.,  resigned  recently,  and 
has  been  appointed  assistant  superin- 
tendent of  motive  power  and  equipment  of 
the  Long  Island  Railroad. 

Mr.  C.  C.  Burnett,  assistant  superinten- 
dent of  the  Worcester  division  of  the  New 
York,  New  Haven  &  Hartford,  has  been 
appointed  superintendent  of  that  division, 
vice  Mr.  F.  G.  Spencer,  resigned;  head- 
quarters at  Providence,  R.  I. 

Mr.  H.  E.  Gilpin,  superintendent  of  the 
Allegheny  division  of  the  Erie  at  Hor- 
nellsville, N.  Y.,  has  been  appointed  super- 
intendent of  the  New  York,  Susquehanna 
&  Western,  succeeding  Mr.  E.  E.  Loomis, 
resigned;  headquarters  at  Jersey  City, 
N.J. 

Mr.  Frank  H.  Britton,  superintendent 
of  the  Dakota  division  of  the  Great  Nor- 
thern at  Larimore,  N.  D.,  has  resigned  to 
accept  the  position  of  general  superinten- 
dent of  the  St.  Louis  Southwestern,  at 
Tyler,  Texas,  succeeding  Mr.  J.  A.  Edson, 
resigned. 

Mr.  W.  D.  Cantillon,  assistant  division 
superintendent  of  the  Chicago  and  North- 
western at  Milwaukee,  Wis.,  has  been 
promoted  to  the  position  of  superintendent 
of  the  Winona  &  St.  Peter  division  at 
Winona,  Minn.,  succeeding  Mr.  W.  P. 
Cosgrave.  resigned. 

The  resignation  of  Mr.  J.  A.  Edson,  for 
many  years  general  superintendent  of  the 
Cotton  Belt  Route  at  Tyler,  Texas,  has 
been  tendered  and  he  has  accepted  the 
position  of  general  manager  of  the  Kan- 
sas City,  Pittsburgh  &  Gulf,  to  succeed  the 
late  Robert  Gilham. 

Mr.  D.  C.  Courtney,  formerly  master 
mechanic  for  the  Baltimore  &  Ohio  at 
Connellsville,  Pa.,  has  been  appointed 
superintendent  of  motive  power  for  the 
West  Virginia  Central  &  Pittsburgh; 
headquarters  at  Elkins.  W.  Va.  He  suc- 
ceeds Mr.  R.  O.  Cumback,  resgined. 

At  a  meeting  of  the  Board  of  Directors 
of  the  Central  Railroad  of  New  Jersey, 
last  month,  Mr.  George  F.  Baker  was 
elected  chairman  of  the  executive  com- 
mittee, and  Mr.  Charles  H.  Warren  was 
elected  first  vice-president.  Mr.  Warren 
was  heretofore  assistant  to  the  president. 
Mr.  George  Thompson  has  been  ap- 
pointed master  mechanic  of  the  Fall  Brook 
Railway,   in   place  of  Mr.   W.   A.  Foster, 
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resigned.  i\Ir.  Thompson  has  been  for 
some  years  master  mechanic  of  the  Beech 
Creek  Railroad,  and  the  extended  ter- 
ritory is  an  addition  to  his  responsibilities. 
Mr.  A.  Hendee  has  been  appointed  mas- 
ter mechanic  of  the  Panama  Railroad,  vice 
Mr.  Percy  Webb;  headquarters  at  Colon, 
Colombia.  Mr.  Hendee  has  had  consider- 
able railroad  experience  in  Central  Amer- 
ican States.  For  the  last  few  years  he  had 
been  in  the  employ  of  the  Westinghouse 
Air-Brake  Company. 

The  following  changes  have  been  made 
on  the  Chicago  &  Northwestern:  Mr.  F. 
R.  Pcchin,  assistant  superintendent  of  the 
Wisconsin  division,  with  headquarters  at 
Milwaukee,  Wis.,  vice  Mr.  W.  D.  Can- 
tillon,  promoted;  Mr.  C.  E.  Andrews, 
trainmaster,  with  office  at  Fortieth  street, 
Chicago,  vice  Mr.  F.  R.  Pcchin,  pro- 
moted. 

Mr.  John  W.  Cloud  accepted  the  posi- 
tion of  president  of  the  Westinghouse  Air- 
Brake  Company,  of  Great  Britain,  re- 
cently, and  consequently  had  to  resign  his 
position  as  secretary  of  the  Master  Me- 
chanics' and  Master  Car  Builders'  Asso- 
ciations. His  place  has  been  filled  by  the 
election  of  his  assistant,  Mr.  J.  W.  Tay- 
lor,  for  both  associations. 

Mr.  Joseph  H.  Sands,  general  manager 
of  the  South  Carolina  &  Georgia,  has  re- 
signed to  accept  the  position  of  superin- 
tendent of  the  Charleston  division  of  the 
Southern  Railway  at  Charleston,  S.  C. 
The  offices  of  general  superintendent  and 
superintendent  of  motive  power  of  the 
Charleston  division,  held  by  W.  S.  Jones 
and  Mr.  James  Meehan,  have  been 
abolished. 

Mr.  W.  F.  Hallstead,  second  vice-presi- 
dent and  general  manager  of  the  Dela- 
ware, Lackawanna  &  Western,  has  re- 
signed. Mr.  Hallstead  entered  the  services 
of  the  Delaware,  Lackawanna  &  Western 
in  1852  as  brakeman  and  was  promoted 
right  along  until  1886,  when  he  was  made 
general  manager,  and  afterwards  was 
chosen  second  vice-president.  It  is  said 
that  the  position  of  general  manager  will 
be  abolished. 

Mr.  George  H.  Henderson  has  been  ap- 
pointed assistant  superintendent  of  mo- 
tive power  of  the  Chicago  &  Northwest- 
ern, in  place  of  Mr.  W.  H.  Marshall,  re- 
signed. Mr.  Henderson,  who  is  a  college 
graduate  and  a  mechanic  of  Pennsylvania 
training,  was  for  years  a  mechanical  en- 
gineer for  the  Norfolk  &  Western.  A  few 
months  ago  he  entered  the  employ  of  the 
Schenectady  Locomotive  Works,  which  he 
leaves  to  go  to  the  Chicago  &  Northwest- 
ern. Mr.  Henderson  was  one  of  two  who 
were  under  consideration  when  Mr.  Mar- 
shall got  the  position  of  assistant  superin- 
tendent of  motive  power  on  the  Chicago 
&  Northwestern  two  years  ago. 

Mr.  Waldo  H.  Marshall,  assistant  super- 
intendent of  motive  power  of  the  Chicago 
&   Northwestern,   has   resigned   to   accept 


the  position  of  superintendent  of  motive 
power  of  the  Lake  Shore  &  Michigan 
Southern,  succeeding  Mr.  G.  W'.  Stevens, 
resigned ;  headquarters  at  Cleveland, 
Ohio.  The  position  of  master  car  builder, 
made  vacant  by  the  resignation  of  Mr. 
A.  M.  Waitt,  has  been  consolidated  with 
that  of  superintendent  of  motive  power, 
and  Mr.  Marshall  will  have  charge  of 
both  departments.  Mr.  Marshall  was 
formerly  editor  of  the  American  Engineer, 
Car  Builder  and  Railroad  Journal,  and 
left  that  position  about  two  years  ago  to 
go  with  the  Chicago  &  Northwestern.  He 
learned  the  first  part  of  the  engineering 
bu-iness  in  the  Rhode  Island  Locomotive 
Works. 

Mr.  Thomas  Fieldin,  who  was  appointed 
assistant  master  mechanic  of  the  Missouri 
Pacific  Railway  at  Cypress,  Kansas,  taking 
effect  June  i,  1899,  is  a  very  thorough 
mechanic  in  every  sense  of  the  word. 
Learning  his  trade  in  Great  Britain,  his 
first  official  position  after  locating  in  this 
country  was  that  of  master  mechanic  of 
the  Chicago  &  Lake  Huron  Railroad  at 
Port  Huron,  Mich.,  in  1874.  He  was  also 
master  mechanic  at  Battle  Creek,  Mich., 
on  the  same  line,  and  left  there  when  the 
management  changed,  going  to  Texas. 
For  some  years  past  he  has  been  foreman 
of  the  erecting  and  repair  shops  of  the 
Missouri  Pacific  Railway,  at  St.  Louis, 
Mo.,  from  which  he  has  been  promoted 
to  his  new  position.  Mr.  Fieldin  has  been 
a  frequent  contributor  to  the  columns  of 
Locomotive  Engineering.  He  is  the  de- 
signer of  numerous  kinks  for  expediting 
shop  work  and  giving  better  service  on  the 
road.  Mr.  Fielden  takes  the  position  left 
vacant  by  the  resignation  of  Mr.  W.  T. 
New. 


always  find  him  willing  and  ready,  no 
matter  how  disagreeable  the  task  was. 

His  untimely  death  (he  was  still  under 
fifty)  has  caused  a  genuine  feeling  of  sor- 
row all  through  the  works  here,  where  he 
was  known  and  liked.         W.  F.  DixoN. 

Sormovo,  Russia. 


Death  of  F.  M.  Stevens. 

The  following  letter  will  be  read  with 
sorrow  by  many  friends  of  the  deceased: 
"You  will  no  doubt  be  sorry  to  hear  of 
the  death  of  F.  M.  Stevens,  the  brother 
of  Geo.  Stevens,  of  the  Lake  Shore,  whom 
you  will  remember  meeting  in  Moscow  at 
the  time  of  your  visit  to  Russia  last  sum- 
mer. He  left  the  Baldwin  Works  in  1896 
to  come  here  with  me,  and  did  yeoman's 
work  until  he  left  us  just  a  year  ago,  upon 
the  expiration  of  his  contract,  to  re-enter 
the  Baldwin  service.  He  was  ordered  to 
the  Far  East  to  receive  and  set  up  the  en- 
gines sent  from  Philadelphia  for  the 
Eastern  Chinese  Railway,  and  it  is  from 
Vladivostock  that  we  received  the  tele- 
graphic announcement  of  his  death. 

To  Stevens  belongs  a  large  share  of  the 
credit  attaching  to  the  establishment  of 
the  Sormovo  Locomotive  Works.  He  was 
resourceful  and  of  excellent  judgment,  al- 
ways loyal  and  faithful,  and  as  unvarying 
as  time  in  the  execution  of  his  duties.  In 
a  word,  he  made  a  lieutenant  any  man 
would  be  proud  of,  and  I  got  to  know 
that,  day  or  night,  a  call  on  Stevens  would 


Long  Distance  Runs. 

The  experiment  of  almost  doubling  the 
runs  of  the  passenger  engines  of  the  Bal- 
timore &  Ohio  Railroad  has  proved  more 
successful  than  its  warmest  advocate  had 
any  idea  that  it  would.  For  a  great  many 
years  the  average  run  on  the  Baltimore 
&  Ohio  Railroad  was  125  and  150  miles, 
and  it  was  supposed  that  on  account  of 
the  heavy  grades  that  one  locomotive 
could  not  be  used  for  a  continuous  run  of 
200  or  225  miles. 

However,  General  Manager  Under- 
wood and  General  Superintendent  of  Mo- 
tive Power  Middleton  determined  to  make 
the  experiment,  and  during  the  past  three 
months  have  demonstrated  that  these  con- 
tinuous runs  are  not  only  successful,  but 
economical,  even  on  the  Baltimore  &  Ohio 
Railroad,  where  i,  2  and  2}/2  per  cent, 
grades  are  found. 

Passenger  engines  are  now  run  con- 
tinuously froin  Cumberland  to  Parkers- 
burg,  a  distance  of  207  miles,  and  from 
Cumberland  to  Wheeling,  201  miles.  From 
Cumberland  to  Parkersburg  the  engines 
go  out  on  trains  i,  3  and  55,  returning  on 
trains  2,  4  and  12.  From  Cumberland  to 
Benwood  the  run  is  200  miles,  and  the 
engines  go  out  on  train  7,  returning  on 
train  46.  This  change  has  enabled  the 
road  to  reduce  the  number  of  engines  in 
that  service  from  twenty-four  to  twelve, 
and  has  doubled  the  mileage  of  each  en- 
gine when  run  from  Philadelphia  to 
Washington,  Washington  to  Cumberland 
and  from  Cumberland  to  the  Ohio  River. 
Each  locomotive  will  average  very  nearly 
7,500  miles  per  month. 

West  of  the  Ohio  River  three  engines 
are  used  to  haul  trains  7,  8,  46  and  47  be- 
tween Benwood  and  Chicago  Junction,  a 
distance  of  190  miles,  and  they  will  aver- 
age about  7,680  miles  a  month.  These  en- 
gines are  double-crewed. 

Four  engines  at  present  are  running 
trains  103,  104,  105  and  106  between  Ben- 
wood and  Cincinnati,  a  distance  of  254 
miles,  running  through  west-bound  and 
relieved  at  Newark  east-bound.  These  en- 
gines are  also  double-crewed,  and  they 
will  average  a  monthly  mileage  of  7,650 
miles.    ' 

Trains  3  and  4,  between  Newark  and 
Sandusky,  and  local  passenger  trains  be- 
tween Newark  and  Shawnee  are  run  by 
two  engines  and  three  enginemen,  the  dis- 
tance being  159  miles.  These  engines  will 
make  an  average  mileage  of  about  5,742 
miles  per  month. 

Trains  16,  17,  114  and  115,  running  be- 
tween Columbus  and  Sandusky,  a  dis- 
tance of  about  149  miles,  are  run  by  one 
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engine,  double-crewcd,  witli  a  iimntlily 
mileage  of  about  8,012  miles. 

Trains  loi,  102,  107,  108,  11 1  and  112, 
between  Cambridge  and  Cincinnati,  a  dis- 
tance of  201  miles,  are  bandied  by  three 
engines  and  five  enginenien,  with  a  month- 
ly average  mileage  per  engine  of  6,44.1 
miles. 

]t  is  estitnatcd  that  under  the  new  meth- 
od the  enginemen  make  about  the  same 
wages  with  less  work.  They  average 
about  3,800  miles  per  month  each,  and 
under  the  system  west  of  the  Ohio  River 
the  saving  is  equally  as  great  as  has  been 
east  of  the  river,  as  it  now  takes  thirteen 
locomotives  to  handle  the  trains,  while 
formerly  twenty-five  were  required,  it  be- 
ing a  net  decrease  of  twelve  locomotives 
in  the  .service,  which  can  be  very  readily 
used  in  other  branclu-s  of  the  service. 


QUESTIONS    ANSWERED. 

Correspondents  unshinjr  (o  have  ques- 
tions answered  in  these  columns  should 
send  in  their  navtes  and  addresses,  not  for 
publication,  hut  for  evidence  0/ good  faith. 
IPc  throw  all  anonymous  letters  into  the 
waste  basket. 

f6S)  B.  L.,  Detroit.  Mich.,  .says: 
We  have  had  a  great  many  crank  pins 
break  lately.  Can  you  give  me  an  idea  of 
what  causes  the  breakage?  A. — The  pins 
were  too  weak  for  the  work  put  upon 
them. 

(69)  W.  M.,  Fresno,  Cal..  writes: 
I.  What  is  the  cause  of  the  so-called 
hammer  blow?  A. — i.  It  is  caused  by  the 
unbalanced  weights  swinging  round  in  the 
driving  wheels.  2.  Do  the  drivers  leave 
the  rails  when  the  blow  is  delivered? 
A. — 2.  At  high  speeds  it  is  found  that  the 


is  not  used  as  motive  power  in  place  of 
steam?  It  seems  to  me  it  ought  to  eflfect 
a  saving  of  fuel,  as  compressed  air  is 
easily  heated,  at  least  easier  than  water. 
.'\. — Hot-air  engines  arc  economical,  but 
they  require  much  more  room  per  unit  of 
power  than  a  steam  engine. 

^Ti)  J-  H.  B.,  Clinton.  la.,  writes: 
I.  Why  do  the  driving  boxes  knock 
.more  when  the  engine  is  backing  up  than 
when  working  in  fore  gear?  A. — I.  This 
is  very  lucidly  explained  in  a  letter  be- 
ginning on  page  209  of  our  May  number. 
2.  Is  it  good  engineering  under  all  cir- 
cumstances to  run  with  the  reverse  lever 
hooked  back  as  far  as  possible  consistent 
with  making  the  running  time?  A. — 2. 
No.  Under  certain  circumstances  when 
steam  is  cutting  off  very  short  there  will 
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So  far  there  has  been  no  trouble  in 
operating  the  trains,  and  the  delays  have 
been  even   less  than  usual. 


The  finest  exhibit  we  have  ever  seen  at 
a  railroad  convention  was  that  of  the  Chi- 
cago Pneumatic  Tool  Company  at  Old 
Point  Comfort  last  month.  A  large  plant 
of  different  tools  was  kept  at  work,  and 
there  was  a  crowd  of  visitors  looking  on 
all  the  time.  The  flue  cutter  attracted 
particular  attention.  The  exhibit  was  the 
best  object-lesson  of  what  pneumatic  tools 
could  do  that  we  have  ever  seen. 


We  understand  that  the  now  manage- 
ment of  the  Delaware.  Lackawanna  & 
Western  intend  to  extend  the  automatic 
station  signaling  system  to  the  whole  main 
line  and  branches. 


drivers  leave  the  rails  slightly.  This  hap- 
pens when  the  unbalanced  weights  are 
moving  upwards. 

(70)  C.  N.  R..  Erie.  Pa.,  writes: 

I.  Does  the  use  of  o.xalic  acid  in  clean- 
ing make  the  brass  hard?  A. — I.  It  has 
that  reputation,  but  we  incline  to  doubt  it. 
2.  What  is  the  best  mixture  for  washing 
oflf  oxalic  acid?     A. — 2.  Clean  water. 

(71)  J.  W..  Duluth.  Minn.,  writes: 
Will  copper  rivets  holding  brass  gibs  to 

the  crosshead  cut  the  guide  unless  great 
care  is  taken  ?  A. — We  have  seen  a  few 
cases  of  this  kind,  but  usually  it  does  not. 
The  rivets  should  be  put  in  staggered  so 
no  two  of  them  will  rub  the  guide  in  the 
same  line. 

(72)  A  Subscriber.  Dunkirk.  N.  Y., 
writes : 

Please  explain  the  reasons  why  hot  air 


be  more  loss  from  condensation  than  gain 
from  expansion. 

(74)  J-  W..  Duluth.  Minn.,  asks: 
When   a   case-hardened   guide   gets   cut 

can  it  ever  be  got  into  proper  running 
condition  unless  it  is  taken  down,  ground 
true  and  case-hardened  again?  A.— That 
depends  on  what  you  would  call  proper 
running  condition.  If  you  mean  by  that 
a  perfectly  smooth  surface  again,  no;  but 
if  it  is  not  cut  bad,  good  service  can  be 
still  got  out  of  it,  without  grinding  and 
case-hardening. 

(75)  J-  W.,  Duluth,  Minn.,  asks: 

Do  you  consider  it  good  practice  to 
babbitt  brass  crosshead  gibs  running  on 
case-hardened  guides?  A. — Inquiry  among 
master  mechanics  shows  that  some  of 
them  do  it ;  a  few  do  not.  There  used  to 
be  an  impression  that  babbitt  would  not 
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do  well  on  a  case-hardened  surface;  but 
there  are  lots  of  crank  pins  that  are  case- 
hardened  and  then  ground  true  that  run 
O.  K.  in  babbitted  brasses.  Babbitt  in 
crosshead  gibs  is  more  liable  to  get  grit 
in  it  than  in  a  crank  pin  brass. 
(76)  J.  W.,  Duluth,  Minn.,  asks: 
How  would  you  block  up  for  a  broken 
forward  driving  brass  on  a  mogul  engine, 
whose  forward  driving  springs  are  coupled 
to  an  equalizer  leading  to  the  engine  truck 
springs?  A. — ^The  idea  in  blocking  up  is 
to  take  the  strain  off  the  box  that  has  the 
broken  brass  in  it.  A  solid  block  on  top 
of  the  frame  under  the  spring  saddle  cap 
will  do  this  and  leave  the  springs  and 
equalizers  all  free  to  work.  If  the  brass 
works  out,  some  men  drive  hardwood 
wedges  in  where  the  brass  has  been  in  the 


these  pressures  the  valve  opens  or  closes 
to  correct  the  difference,  being  entirely 
automatic. 

(78)  Learner.  Topeka,  Kan.,  writes: 
I.  Why  is  it  that  an  engine  with  small 
driving  wheels  will  start  a  heavier  train 
than  one  with  large  wheels?  The  answer 
given  is,  because  it  uses  the  power  of  the 
cylinders  oftener  in  a  given  unit  of  time. 
But  he  speaks  of  starting  only.  I  would 
say  if  the  stroke  was  the  same  with  both 
engines  it  would  be  because  there  would 
hi  more  power  at  long  end  of  lever.  Take 
an  engine  with  60-inch  wheel,  30  inches 
would  be  the  length  of  lever,  12  the  short 
end  and  18  long  end.  If  the  piston  has 
254  square  inches  and  125  pounds  per 
square  inch,  we  would  get  about  8.700 
pounds  at  long  end,   or  at   rail.     Now   if 


Boyer  hammer,  shown  at  work  in  one  of 
the  views,  has  made  a  great  record  for 
itself  and  seems  to  be  finding  new  fields 
of  usefulness  almost  daily.  For  boiler  work 
it  is  particularly  useful,  as  it  can  chip, 
caulk,  bead  flues  and  rivet  up  to  fair  sizes. 

When  it  comes  to  regular  riveting  the 
other  cut  gives  some  idea  of  the  work  now 
being  handled.  This  shows  a  iJ4  x  6-inch 
Boyer  riveter  on  the  structural  work  of 
the  North  Western  Elevated  Railroad  in 
Chicago.    It  will  drive  up  to  iJ4-'nch  rivets. 

The  catalogue  abounds  in  fac-simile 
letters  testifying  to  the  tools  of  this  com- 
pany, and  it  will  pay  anyone  interested  to 
send  for  a  catalogue. 


In  the  shops  of  the  Burlington,  Cedar 
Rapids  &  Northern  at  Cedar  Rapids  they 
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box  if  it  is  broken  and  not  yet  out;   go 
ahead  that  way. 

(77)  J.  H.,  Rat  Portage,  Ontario,  asks: 
How  does  the  reducing  valve  of  a  Pitts- 
burgh compound  work?  A. — The  reduc- 
ing valve  is  located  between  the  high- 
pressure  and  low-pressure  steam  chests, 
and  reduces  the  steam  going  to  the  low- 
pressure  chest,  only  allowing  enough  to 
pass  into  the  low-pressure  cylinder  to  do 
the  same  work  as  the  high-pressure  cyl- 
inder, with  steam  direct  from  boiler.  The 
reducing  valve  has  on  its  initial  side  a 
piston,  one  side  of  which  is  open  to  the 
atmosphere.  The  size  of  this  piston  is 
governed  by  the  difference  of  the  areas  of 
the  cylinders.  If  they  are  254  to  i,  this 
valve  will  be  in  balance  when  there  is 
180  pounds  steam  going  to'the  high-pres- 
sure and  80  pounds  arc  going  to  the  low- 
pressure;  and  if  there  is  any  variation  of 


wheel  was  58  inches  we  would  get  about 
9.700  at  rail,  and  if  you  would  keep  her 
from  slipping  she  would  start  a  heavier 
train.  A. — i.  That  is  correct.  2.  I  would 
like  to  ask  if  you  take  two  engines  same 
size  wheel,  on  24-inch  stroke,  and  one  22- 
inch  stroke,  if  the  power  of  cylinders  will 
be  used  the  same  in  a  given  time,  and  will 
not  the  long  stroke  start  the  heavier  train? 
A.^2.  It  will  because  the  longer  crank 
used  with  the  24-inch  stroke  will  give  in- 
crease of  leverage. 


Pneumatic  Tools. 

The  rapidly  increasing  use  of  pneuinatic 
tools  is  bringing  out  new  designs  as  well 
as  causing  improvements  in  the  older  ones. 
This  can  be  readily  seen  from  the  new 
catalogue  of  the  Chicago  Pneumatic  Tool 
Company,  the  two  illustrations  shown 
herewith    being    taken    therefrom.      The 


have  the  wheel  press  so  arranged  that  one 
man  can  take  off  or  put  on  driving  wheels, 
or  take  out  or  put  in  crank  pins.  The 
name  of  the  steel  maker  is  stamped  on 
a.xles  and  crank  pins,  also  the  date  of 
putting  in.  Close  watch  is  kept  of  the 
mileage  of  axles  and  crank  pins,  and  they 
are  removed  before  the  limit  of  safety  is 
reached.  The  company  suffer  very  little 
from  broken  crank  pins  and  axles. 


The  Brooks  Locomotive  Works,  Dun- 
kirk. N.  Y.,  have  just  completed  what  is 
said  to  be  one  of  the  most  complete  erect- 
ing shops  in  this  country.  It  is  257  feet 
long  and  67  feet  wide,  giving  an  area  of 
17,526  square  feet.  It  is  well  lighted,  is 
served  by  traveling  cranes  and  has  a  steel 
roof.  It  was  built  by  the  Shiffler  Bridge 
Company,  of  Pittsburgh. 
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Hot  Boxes. 

IIV    11.    KOI. I  I.. 

Have  just  been  reading  Mr.  Conger's 
article  on  hot  boxes,  and  I  guess  he  can 
be  trusted  to  treat  the  subject  all  rigin 
from  the  cnginenian's  point  of  view  ;  some- 
thing further  may  be  said  about  it  from 
the  machinist's  standpoint. 

For  a  box  to  behave  itself  wc  must  have 
(l)  everything  fair  and  square,  (2)  a 
proper  bearing  between  brass  and  journal. 
and  (3)  good  provision  for  lubrication. 

In  dealing  with  hot  boxes,  whether  on 
paper  or  "in  the  flesh,"  the  tendency  seems 
to  be  to  start  at  what  often  proves  to  be 
the  wrong  end.  I've  known  men  have  a 
box  come  in  three  trips  running  (after  a 
general  repair),  and  all  they  thought  of 
doing  was  to  attend  to  the  brass  itself — 
this  including  the  journal,  of  course.  Now, 
whenever  I  got  a  stubborn  case  of  this 
kind,  I  used  to  try  the  box  over  first  and 
see  if  it  was  all  fair ;  for  it  may  have  been 
set  up  carelessly  in  the  lathe  (the  wrong 
machine  for  the  job,  anyway),  and  hence 
be  "a  bit  out."  Saw  this  happen  to  a  new 
engine  once :  Got  a  hot  box  on  her  trial 
trip ;  lifted  her  twice ;  third  time,  they 
pried  her  over  and  found  the  box  had 
been  chucked  carelessly — so  skimmed  her 
out  again  in  the  lathe,  after  which  she 
was  O.  K.  This  was  when  I  was  a 
youngster,  but  I  bore  it  in  mind  with  ad- 
vantage. As  you  know,  in  big,  modern- 
equipped  works  you  dont  get  many  jobs 
that  are  at  all  out  of  the  way ;  there  are 
machines  and  men  to  do  every  blessed 
thing.  The  men  are  not  only  kept  on  the 
one  machine,  but  often  on  the  one  job. 
I  knew  a  man  who  had  done  nothing  for 
the  last  twenty  years  but  plane  up  driving 
brasses.  When  you  come  to  small  "'for- 
eign"  shops,  however  (i.  e.,  speaking  gen- 
erally, anything  outside  of  Europe  or 
North  America),  where  the  equipment  is 
of  the  scantiest  and  in  bad  shape,  too,  you 
have  to  do  things  for  yourself — which  is 
the  best  training,  after  all.  Such  was  the 
opinion  of  the  foreman  I  served  my  time 
under.  He  once  set  me  to  do  up  a  planer, 
and  refused  me  a  machine  for  nearly 
everything.  Had  to  file  and  scrape  up  the 
vees  by  hand.  He  said  any  fool  could  do 
a  job  if  he  had  all  the  tools — the  thing 
was  to  be  able  to  do  it  without  them.  He 
was  an  Ai  mechanic  himself,  and  tried 
to  make  his  lads  the  same ;  said  things 
would  be  different  when  they  were  "jours" 
and  out  in  the  world ;  but  he  would  take 
care  they  were  able  to  do  something  be- 
sides run  a  mangle,  and  if  ever  they  landed 
in  a  "backwoods"  shop,  they'd  thank  him. 
As  I  was  going  to  remark,  however,  you 
sometimes  in  these  shops  get  such  a  job 
as  the  following:  Engine  55  comes  in 
with  a  broken  driving  box ;  none  in  stock, 
but  "108"  is  over  the  pit  and  you  can  take 
one  of  hers.  True,  her  journals  are  14 
inch  bigger  than  "ss's,"  but  "that's  a  de- 
tail." No  lathe  is  available,  so  you've  got 
to  lick  it  into  shape  by  hand.     Here's  a 


giKicl  ci]>]ioituiiily  to  ^;ct  things  a  bit  out, 
as  also  tlicre  is  when  you  take  a  brass  out 
of  a  sister  engine,  where  the  brasses  are 
fitted  in  black ;  for  although  in  each  case 
the  lux  was  bored  out  to  the  horns,  yet 
the  inside  of  box  where  brass  sets  may 
not  tally  in  both  cases;  so  if  you  don't 
square  up  as  you  go  along,  you'll  get  one 
of  those  chronic  hot  'uns  we  hear  of  occa- 
sionally. When  you  do  get  one  of  these 
inexplicable  cases,  it's  as  well  to  try  the 
box  over  while  on  the  journal ;  try  a 
straight-edge  on  the  inside  of  the  flanges 
and  measure  to  face  of  tire.  This  will 
show  whether  the  crown  is  horizontal. 
(Sometimes  the  flanges  are  beveled  off 
1-16  inch,  the  last  few  inches  top  and  bot- 
tom, to  allow  for  rocking;  you  must 
watch  for  that.  If  the  box  is  machined 
on  the  inside  face,  try  the  straight-edge 
off  there,  it  now  extending  across  the 
wheel  instead  of  being  upright.)  Also  try 
for  cross  twist.  If  the  flanges  are  planed 
on  edge,  try  the  straight-edge  off  them 
in  line  with  axle  and  measure  off  to  the 
other  journal;  see  that  there's  no  rock  on 
the  box.    Assuming  things  to  be  all  square, 


Box 


the  next  point  to  consider  is  the  bearing. 
Most  young  hands  (and  some  of  the  old 
'uns,  too)  are  very  apt  to  overdo  it  in  the 
matter  of  fitting  up  a  bearing  surface. 
They  fancy  that  the  smoother  the  bearing 
is,  the  better;  but  I  don't  think  so — you 
can  have  such  an  intimate  fit  that  the  oil 
can't  get  in  at  all ;  this  remark  is  less  ap- 
plicable to  a  big-end.  but  more  so  to  a 
valve  seat.  The  three  requisites  are,  to 
get  things  square,  to  have  a  liberal  and 
adequate  bearing,  and  to  have  it  properly 
fed  with  oil.  Never  mind  about  getting  up 
the  brass  until  you  can  see  your  face  in  it ; 
the  desideratum  is  to  get  sufficient  bear- 
ing and  in  the  right  place. 

There  is  another  point :  The  practice  in 
the  first  one  or  two  shops  I  worked  in 
was  to  bed  the  brass  down  on  the  crown. 
This,  of  course,  necessitated  considerable 
care,  to  avoid  having  the  brass  rock;  and 
however  careful  one  was,  the  legend 
"Boxes  knocking"  would  not  be  long  in 
making  its  appearance  in  the  shed-book. 
Of  course  it  was  not  always  the  journal 
that  was  knocking ;  it  might  be  either  that 
or  else  the  brass  knocking  in  the  box  or 


the  box  in  the  horns  (pedestals).  It  re- 
quires pretty  good  judgment  on  the  part 
of  the  runner  to  tell  "t'other  from  which"  ; 
runners  vary  in  their  instinct  for  locating 
knocks.  Some  you  can  rely  on ;  others  you 
fight  shy  of,  after  a  few  cases  of  big  ends 
being  Iwokcd  as  knocking,  when  in  reality 
it  is  the  driving  box;  or  little  ends  blamed 
when  it  is  the  slide  blocks  or  a  loose  pis- 
ton head ;  or  wedges  reported,  when  it  is 
not  them  at  all,  but  a  badly  fitted  driving 
brass.  Later  on,  I  took  a  job  in  one  of 
tlie  repair  shops  and  running  sheds  on  the 
North  Western  Railroad  (England),  and 
found  that  there  it  was  the  practice  to 
keep  the  crown  of  the  brass  off  the  jour- 
nal when  fitting  on.  This,  of  course,  was 
only  for  coupled  wheels — it  doesn't  mat- 
ter so  much  for  "carrying"  wheels.  The 
idea  is  that,  if  you  let  her  down  on  the 
crown,  and  a  little  too  hard  at  that,  she 
will  be  riding  on  it  like  a  pivot,  producing 
the  effect  (in  a  correspondingly  less  de- 
gree) of  a  7%-inch  journal  in  an  8-inch 
brass;  the  journal  will  knock  almost  from 
the  start.  If,  however,  you  keep  her  a  full 
1-32  inch  off  the  crown,  for  a  width  of 
about  2J/2  inches,  she  will  get  down  to  her 
bearing  in  a  day  or  two,  and  the  right 
kind  of  bearing,  too,  to  prevent  her  knock- 
ing. One  should  exercise  judgment  in  fit- 
ting the  brass  on  in  this  way ;  take  into 
consideration  the  weight  on  axle  and  the 
strength  of  brass  and  box.  I  would  not 
in  any  case  give  too  much  bearing;  in 
fact,  let  the  brass  clear  the  journal  1-16 
inch  at  a  a,  in  the  sketch.  Make  it  ^  inch 
on  the  drawing;  then  you  will  have 
enough  margin  to  let  it  go  without  ma- 
chining. Let  the  brass  bear  at  b  b,  as 
shown  hatched,  clearing  at  f  a  full  1-32 
inch.  This  will  lessen  the  complaint  of 
journals  knocking. 

Of  course  there  is  one  advantage  in  get- 
ting the  sides  to  bear^ — you  have  more 
provision  against  knocking.  This  is  doubt- 
less why  some  people  let  the  brass  bear 
half-way  round — not  with  the  idea  that  it 
is  of  much  use  as  a  load  carrier,  but  that 
it  reduces  the  tendency  to  knock. 

Some  mechanics  bore  the  box  1-16  inch 
larger  than  the  journal,  so  as  to  insure 
not  bearing  on  the  sides.  This  practice 
is  altogether  wrong;  the  box  should  rather 
be  bored  out  small.  You  then  ease  the 
sides  off  at  a  a  and  your  brass  is  ready — 
bearing  at  6  b  and  clearing  at  c.  I  prefer 
to  do  this  rather  than  interfere  with  the 
crown ;  this  latter  is  going  to  be  our  chief 
bearing  surface  in  a  day  or  two,  so  we 
want  it  all  straight  and  true  as  it  left  the 
lathe,  presen-ing  those  nice  little  ridges 
left  by  the  tool ;  they  are  what  gives  the 
bearing  a  chance  to  "find  itself."  Again, 
you  can  slam  into  the  sides  with  chisel 
and  file  more  freely  than  you  would  the 
crown ;  it's  only  clearance  anyway,  and  be- 
sides, you  won't  throw  the  brass  out  of 
square  the  same  as  you  would  if  you  made 
a  "botch"  of  the  crown.  If  the  job  is 
properly    done   the   bearing   surface   need 
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not  have  been  touched  at  all.  On  the 
North  Western,  however,  we  used  to  take 
a  final  scrape  all  around  the  pieces  of  bab- 
bitt, letting  the  latter  stand  up  "the  thick- 
ness of  a  piece  of  paper."  This  humored 
the  bearing  a  little  and  was,  of  course, 
less  objectionable  than  it  would  be  in  a 
big-end,  where  it  would  mean  that  much 
extra  play  after  the  first  day  or  so. 

We  will  assume,  then,  that  the  box  is 
bored  out  square  and  is  square  in  the 
pedestals,  and  also  has  a  proper  bearing 
in  regard  to  locality.  The  next  point  is 
to  get  the  right  kind  of  bearing  surface; 
it  is  very  easy  to  make  these  surfaces  too 
nice.  Where  you  can  leave  the  bearing  as 
it  came  from  the  lathe,  do  so.  If  you  have 
to  bring  her  to  a  bearing,  a  scraper  is 
pretty  handy  for  the  final  touches,  but 
don't  get  the  surface  up  like  a  mirror,  nor 
think  you  are  frosting  a  lathe  bed.  Some 
men  won't  desist  until  they've  spotted  a 
bearing  all  over,  like  a  steam  joint. 

The  sketch,  by  the  way,  shows  a  driving 
brass  used  in  British  practice,  the  box 
being  a  steel  casting,  machined  all  over. 
This  design  was  in  use  twenty-seven  years 
ago.  and  is  met  with  now,  although  round 
brasses  are  more  common — often  cast 
solid  in  the  box ;  or  to  be  more  exact, 
the  box  (of  cast  iron)  is  run  around  the 
brass.  These  brasses,  as  also  those  which 
are  machined  and  pressed  in,  close  in 
under  wear  and  pressure  (especially  when 
they  get  hot),  a  result  not  so  noticeable 
with  the  flat-top  brass  shown  in  the 
sketch. 

It  has  always  seemed  to  me  a  bad  prac- 
tice to  put  the  oil  groove  in  the  top  of 
the  brass,  as  here  shown,  as  we  thus  rob 
the  brass  of  a  strip  of  bearing  at  the  very 
point  where  it  is  most  valuable.  It  is 
quite  often  made  i  inch  wide — twice  as 
much  as  it  need  be.  Sometimes  a  careless 
workman  leaves  the  edge  f  nearly  square ; 
this  prevents  the  front  of  the  brass  from 
getting  free  lubrication.  '  A  spot  of  oil  at 
o,  whether  it  has  been  carried  around 
from  the  pad,  or  has  come  down  the  oil 
hole,  is  swept  back  by  the  sharp  edge  />; 
this,  I  admit,  is  largely  surmise,  but  it  may 
account  for  some  of  the  increased  wear 
which  we  notice  in  the  front  brass.  It  is 
advisable  to  put  a  good  fillet  at  />. 

An  experiment  was  once  made  which 
seems  to  argue  against  the  oil  hole  being 
in  the  top.  A  gage  was  fixed  in  the  hole 
and  at  high  speed  the  pressure  in  the 
tube  was  considerable,  showing  that  the 
oil  tends  to  escape  out  of  the  hole  with 
quite  a  little  force. 

Have  also  jotted  down  "a  few  remarks" 
on  fitting  up  of  main  rod  brasses,  but  I 
guess  I'll  hold  that  back  for  a  month,  or 
the  whole  lot  may  find  its  way  into  that 
cavernous  waste  basket  of  youis. 
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Ancient  American  Sleeping  Cars. 

L.  Xavire  Eyma,  a  Frenchman,  who 
came  to  this  country  in  1847.  wrote  an 
article  in  L'lltustration,  of  Paris,  pul)- 
lished  July  22.  1848,  giving  his  experi- 
ences on  the  railroads  of  the  United 
States.  He  says  that  at  that  time  the 
Baltimore  &  Ohio  Railroad  had  a  length 
of  70  leagues,  and  that  the  cost  of  the  road 
was  4,116,744  francs;  the  receipts,  3.988,- 
456  francs,  and  expenses  1.964.741  francs. 
He  also  gives  considerable  space  to  the 
interior  arrangements  of  the  sleeping  cars 
used  at  that  time,  and  says  that  "They  are 
actually  houses  where  nothing  is  lacking 
for  the  necessity  of  life  and  are  divided 
into  compartments  and  sleeping  rooms, 
some  for  men  and  some  for  women." 
Each  room  held  six  beds,  or  rather  little 
couches,  in  three  tiers  along  the  sides.  He 
winds  up  his  account  by  saying  that  valu- 
ables were  not  particularly  well  taken  care 
of,  as  in  America  there  "were  no  such 
things  as  sneak  thieves." 
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Too  Mucli  Conviviality. 

Ih  talking  of  his  early  railroad  experi- 
ences, Mr.  A.  J.  O'Hara,  of  Port  Jervis, 
one  of  our  subscription  agents,  said  that 
the  first  job  of  firing  he  secured  was  on 
the  Catawissa  Railroad  of  Pennsylvania, 
now  a  part  of  the  Philadelphia  &  Reading 
system.  That  was  in  the  war  times.  The 
only  boarding  house  at  his  end  of  the  divi- 
sion was  in  a  saloon,  and  the  facilities  for 
conviviality  were  fully  taken  advantage  of. 
On  the  first  night  of  his  arrival  a  jollifica- 
tion was  going  on  which  made  him  think 
that  some  special  celebration  was  under 
way,  every  trainman  present  lieing  on  a 
fair  way  to  get  drunk  with  the  least  pos- 
sible delay.  On  inquiring  what  was  the 
occasion  for  so  much  extra  drinking,  he 
was  informed  that  it  was  the  ordinary 
way  that  the  boys  had  for  enjoying  them- 
selves. Although  a  young  man  he  did  not 
feel  that  it  was  the  proper  way  for  train- 
men to  prepare  themselves  for  their  im- 
portant duties  of  the  morrow.  He  made 
a  few  runs,  and  found  that  accidents  were 
fearfully  common.  He  could  not  help 
connecting  these  with  the  jovial  evenings, 
so  he  quit,  and  went  looking  for  another 
job.  He  got  one  on  the  Erie,  and  has  re- 
mained on  that  road  ever  since. 


A  road  out  of  one  of  the  chief  cities 
of  the  Middle  West  some  months  ago 
began  to  double-head  its  trains.  After  a 
trial  of  some  weeks  this  was  discontinued, 
but  the  les.son  those  hind  firemen  got  on 
smokeless  firing  "aint  lost  on  'em  yet." 
Bov's  the  brakemen  ride  behind  vou  now. 


The  Lehigh  \'allcy  have  ordered  400 
box  cars  of  80.000  pounds  capacity;  the 
dead  weight  of  the  cars  will  be  34,000 
pounds. 


The  men  in  charge  of  a  shop  on  one  of 
the  Western  roads,  noted  for  keeping  ac- 
curate account  of  costs,  say  that  cast-steel 
driving  boxes  when  babbitted  and  ready 
for  use  cost  about  six  times  as  niucli  as 
cast-iron. 


YOKE 
RIVETER 

FOR 

STACK 

AND 

TANK 

WORK 


CAN    BE    MADE    UP 
TO   6    FT  GAP. 

WILL  DRIVE    UP  TO 
1  1-4   IN.  RIVETS. 

OUR    CATALOG 
WILL   EXPLAIN. 
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What  is 
Graphite  ? 

Graphite  is  an  inert  material 
not  affected  by  Jicids,  alkalis  or 
any  known  chemical.  It  is  as 
pure  and  sweet  and  healthful  as 
charcoal.  It  has  the  peculiar 
tendency  of  closely  adhering  to 
all  metallic  surfaces,  especially 
iron  and  steel. 

The  graphite  best  adapted  for 
lubricating  purposes  is  what  is 
known  as  Ticonderoga  flake  gra- 
phite, a  thin,  tough  and  durable 
form  of  graphite.  It  is  ground 
to  a  degree  of  fineness  according 
to  the  work  intended. 

There  are  large  quantities  of 
various  forms  of  graphite  in  the 
market  that  are  utterly  worth- 
less tor  lubricating  purposes. 
Some  of  this  graphite  is  known 
as  amorphous  graphite;  it  con- 
tains quite  a  large  proportion  of 
clay.  The  trouble  with  most  of 
these  graphites  on  the  market  is 
that  thev  look  quite  as  well  as 
Dixon's  Ticonderoga  Flake  Gra- 
phite. It  is  for  this  reason  that  we 
recommend  purchasing  agents 
to  buy  only  packages  that  bear 
the  Dixon  label. 

Ticonderoga  Flake  Graphite 
is  the  best  solid  lubricant  known 
to  science  or  practice.  Some  years 
ago,  when  Prof.  Thurston  was 
connected  with  Stevens  Institute, 
he  made  a  series  of  experiments 
to  determine  with  scientific  ac- 
curacy the  value  of  graphite  as  a 
lubricant.  He  found  that  under 
the  same  number  of  pounds  press- 
ure, and  traveling  at  the  same 
rate  of  speed,  the  bearings  lubri- 
cated with  Dixon's  Graphite, 
mixed  with  enough  water  to  dis- 
tribute it  over  the  bearings,  did 
nearly  three  times  more  work 
than  the  best  quality  of  winter 
sperm  oil,  which  in  those  days 
was  considered  the  choicest  lu- 
bricant. He  also  found  that  when 
i5"ii,  by  weight,  of  flake  graphite 
was  added  to  the  best  quality  of 
lubricating  grease,  he  was  able 
to  run  the  bearings  nearly  six 
times  longer  at  the  same  high 
rate  of  speed,  than  when  the  bear- 
ings were  lubricated  with  the 
same  grease  without  the  addition 
of  graphite.  Furthermore,  where 
the  graphite  was  used  there  was 
no  cutting,  and  the  bearings  were 
in  perfect  condition. 

JOSEPH  DIXON  CRUCIBLE  CO. 
Jersey  City,  N.  J. 


Nickel  Steer. 

When  the  subject  of  "The  Use  of  Nickel 
Steel  in  Locomotive  Construction"  was 
under  discussion  at  the  Master  Mechanics' 
convention,  Mr.  E.  F.  J.  Porter,  of  the 
Bethlehem  Steel  Company,  was  asked  to 
make  some  remarks  about  nickel  steel. 
In  the  course  of  his  remarks  he  said  that 
no  concern  in  this  country, except  the  com- 
pany he  is  connected  with  is  in  a  position 
to  make  nickel  slccl  that  will  meet  the 
government  specifications.  Me  mentioned 
several  cases  of  failure  with  nickel  steel 
which  was  caused  by  the  material  being 
unskilfully  made.  On  account  of  this, 
nickel  steel  had  been  to  some  extent  put 
into  disrepute.  He  urged  railroad  men 
who  wished  to  secure  the  benefits  of  good 
nickel  steel  to  have  specifications  prepared 
and  require  those  who  were  willing  to 
make  or  sell  the  steel  to  meet  the  require- 
ments of  the  specifications. 

This  was  very  sensible  advice,  and  we 
trust  that  it  will  be  carefully  followed. 
Nickel  steel  is  a  comparatively  new  ma- 
terial for  use  in  railroad  machinery,  and 
it  is  very  easy  for  unscrupulous  manufac- 
turers to  supply  so-called  nickel  steel  that, 
while  more  expensive,  is  really  inferior  to 
certain  grades  of  first-class  carbon  steel. 


to  rain  fist  blows  upon  the  man  who  had 
assaulted  him.  A  pretty  fight  was  im- 
mediately in  progress,  and  the  opinion 
prevailed  that  the  life  saver  owed  his  life 
to  the  interference  of  lovers  of  peace. 


Reviving  a   Drowning   Man    Under 
Difficulties. 

The  principal  amusement  enjoyed  by 
visitors  to  Old  Point  Comfort  is  swim- 
ming or  bathing  in  the  bay.  There  is 
much  horse  play  in  the  water  and  con- 
siderable fun  is  caused  by  the  gambols  of 
certain  fleshy  people  who  attend  the  rail- 
way men's  conventions.  There  was  an 
unprecedented  incident  one  afternoon 
during  the  time  of  the  Master  Mechanics' 
convention.  A  young  man  got  beyond  his 
depth  and  called  for  help.  Two  gentle- 
men hurried  to  his  rescue  and  brought 
him  safely  to  the  platform.  The  half- 
drowned  man,  who  was  unconscious  was 
placed  in  the  proper  position  for  forcing 
the  water  out  of  the  lungs  of  people  in  his 
condition.  This  was  done  by  one  of  his 
rescuers,  who  happened  to  be  a  doctor  re- 
siding in  Fortress  Monroe.  About  the 
time  that  he  was  getting  the  water  out  of 
the  patient,  the  life  saver  connected  with 
the  hotel  appeared  with  several  finger 
lengths  of  whiskey  in  his  head.  This  man 
was  stimulated  to  believe  that  rescuing 
and  restoring  half-drowned  persons  was 
his  own  particular  prerogative,  and  he  re- 
sented the  interference  of  the  doctor.  To 
emphasize  the  force  of  his  claim  he  hit 
the  doctor  on  the  eye.  The  doctor  con- 
tinued to  work  on  his  patient  until  the 
young  man  was  sufficiently  recovered  to 
walk  away  with  his  friends. 

Then  the  doctor,  with  blood  in  his  eye 
and  a  light  bathing  dress  on  his  person, 
walked  out  to  pay  his  respects  to  the  life 
saver.  That  party  was  soon  found,  also 
attired  in  a  bathing  suit,  and  without  pre- 
liminary explanation  the  doctor  proceeded 


The  Cole  smoke  preventing  device  has 
been  applied  to  locomotives  on  several 
Southern  railroads,  and  it  appears  to  work 
very  satisfactorily.  It  is  a  modification  of 
what  is  known  as  the  Clark  smoke  pre- 
venting device,  one  of  the  first  smoke  pre- 
venting appliances  ever  tried  on  locomo- 
tive fireboxes.  The  Clark  jets,  so-called, 
were  operated  by  openings  through  the 
walls  of  the  firebox,  and  by  means  of 
steam  jets  set  in  the  center  of  a  large 
opening  induced  a  strong  eurrent  on  to 
the  front  of  the  fire.  The  Cole  improve- 
ment has  a  water  protecteu  projection 
which  goes  into  the  fire  about  14  inches 
and  delivers  the  air  there.  That  small 
change  may  be  sufficient  to  make  an  old 
failure  a  success. 


The  new  issue  of  "Four  Track  Series" 
No.  3,  an  illustrated  and  descriptive  folder, 
forty-eight  pages,  entitled  "America's 
Great  Resorts,"  has  just  been  issued  by 
the  passenger  department  of  the  New 
York  Central.  This  folder  gives  a  de- 
scription of  a  large  number  of  the  great 
health  and  pleasure  resorts  reached  by  the 
New  York  Central,  and  shows  the  time 
and  rates  of  fare  to  the  different  points, 
not  only  from  New  York,  but  from  all 
the  principal  cities  along  the  line.  A  copy 
of  this  folder  will  be  sent  free,  post-paid, 
to  any  address  upon  receipt  of  a  i-cent 
stamp  by  George  H.  Daniels,  general  pas- 
senger agent.  Grand  Central  Station,  New 
York. 


The  locomotives  of  the  Bound  Brook 
route  from  Philadelphia  to  New  York 
must  tremble  when  they  see  the  trolley 
cars  marked  "New  York — Philadelphia.' 
and  see  the  little  trolleys  scoot  past  them— 
going  the  other  way.  It  makes  the  busi- 
ness man  who  wants  to  "get  there"  smile 
to  think  of  a  trolley  trip  between  the  two 
cities,  with  the  dusty  roads,  the  hard 
seats  and  "Fare,  please,"  every  time  they 
strike  a  new  town.  Its  effect  on  the  man- 
agement of  a  railroad  can  hardly  be  pleas- 
ing, when  it  is  remembered  that  the  rail- 
way has  to  buy  its  right  of  way  and  carry 
it  as  a  fixed  charge,  while  the  trolley 
grabs  the  highway  with  usually  no  com- 
pensation. Still,  we  are  not  ready  to  quit 
just  yet. 


The  Street  Railway  Journal  has  issued 
a  weekly  news  edition  to  its  subscribers, 
sending  it  w-ithout  additional  cost.  It 
gives  the  street  railway  news  of  the 
country  that  is  likely  to  interest  its 
readers,  and  we  feel  sure  it  will  be  ap- 
preciated by  them. 
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An  Aluminum  Hand-Car. 

An  aluminum  railroad  hand-car  is  being 
•built  by  the  St.  Louis  Aluminum  Casting 
Company,  and  the  makers  propose  its 
adoption  by  railroad  companies  to  take 
the  place  of  the  ordinary  muscle-taxing 
contrivance  used  by  track  workers.  The 
new  car  will  be  constructed  largely  of  an 
aluminum  alloy  of  great  strength  and 
lightness — that  is,  the  wheels,  body  and 
walking  beam  will  be  made  of  this  metal. 
The  axles  will  be  of  steel  tubing.  Other 
improvements  will  consist  of  gearing  of 
the  bicycle  pattern,  admitting  of  adjust- 
ments for  speed,  of  ball-bearings  and  of  a 
hub  brake,  whereby  brake  power  may  be 
applied  by  simply  pressing  a  button.  The 
new  car  will  weigh  not  more  than  150 
pounds,  or  only  about  a  third  as  much  as 
the  ordinary  hand-car,  and  one  man  can 
lift  it  off  or  on  the  track.  It  is  believed 
that  two  men  can  easily  run  it  from  thirty 
to  thirty-five  miles  an  hour  for  a  limited 
time. — Franklin  Institute  Journal. 


Detroit  Graphite  Paint  Company  have  al- 
most completed  the  construction  of  their 
new  factory  on  the  corner  of  Twelfth  and 
River  streets,  Detroit,  Mich.  The  build- 
ing is  of  brick  and  stone,  six  stories  high, 
53  X  74  feet,  and  is  erected  in  accordance 
with  the  best  rules  of  modern  mill  prac- 
tice. It  is  so  arranged  that,  in  the  course 
of  manufacture,  the  product  will  pass 
through  its  processes  from  floor  to  floor, 
until  it  reaches  the  first  floor  in  finished 
condition,  ready  for  shipment  or  for  stor- 
age in  the  basement.  The  grinding  and 
mixing  machinery  will  be  driven  entirely 
by  motors,  the  Westinghouse  Electric  & 
Manufacturing  Company  installing  a  com- 
plete power  and  lighting  plant.  With  these 
new  facilities  the  Detroit  Graphite  Paint 
Company  hope  to  catch  up  with  the  de- 
mand for  its  products. 


A  visitor  to  the  shops  of  the  Chicago, 
Burlington  &  Quincy  at  West  Burlington 
can  see  in  use  a  practice  of  painting  by 
dipping.  They  will  not  see  cars  dipped  in 
a  vat  filled  with  paint,  which  would  be 
quite  feasible,  but  they  will  find  that  cattle 
guards  and  a  great  many  other  articles 
receive  their  coats  of  paint  in  this  way. 
The  cattle  guards  for  this  road  are  all 
painted  white.  This  is  done  because  one 
of  the  engineering  staflt  discovered  that 
cattle  or  other  four-footed  animals  will 
not  attempt  to  cross  a  cattle  guard  that  is 
painted  white.     It  is  strange,  but  true. 


"I  don't  mind  being  laid  out  with  a  hot 
box  once  in  a  while  on  one  of  the  fast 
trains,"  said  a  traveling  man,  "but  when 
it  comes  to  a  local,  I  kick.  They  don't 
run  over  fifty  miles  anyhow,  never  make 
very  high  speed,  even  between  stations, 
and  there  is  no  excuse  for  it.  If  the  cars 
were  looked  after  as  they  should  be 
there's  no  excuse  for  a  hot  box  on  a  fifty- 
mile  run." 


The  Tubular  Despatch  Company  own- 
ing and  operating  the  pneumatic  mail- 
transmission  tubes  in  New  York  city,  have 
placed  an  order  for  three  duplex  Corliss 
air  compressors  with  the  Pneumatic  Sup- 
ply &  Equipment  Company  of  New  York, 
recently  organized  to  install  complete  com- 
pressed-air plants.  These  three  compres- 
sors are  to  be  located  in  the  sub-bascmcnt 
of  the  Metropolitan  Life  Insurance  Build- 
ing, New  York  city.  The  capacity  of  each 
compressor  is  in  excess  of  1,300  cubic  feet 
of  free  air  per  minute,  and  the  entire  cost 
of  the  installation  is  understood  to  be  over 
$12,000. 


Locomotive  Running 


We  have  received  a  letter  from  Prof. 
Carpenter,  of  Sibley  College,  Cornell  Uni- 
versity, saying  that  he  is  represented  in 
an  advertising  circular  as  certifying  to  the 
excellence  of  a  fuel-saving  compound 
called  "Kalor."  manufactured  by  the  Na- 
tional Fuel  Compound  Company,  of  Bos- 
ton, Mass.  The  circular  states  that  he  has 
made  a  number  of  tests  and  found  great 
saving  due  to  the  use  of  this  compound. 
He  protests  that  he  never  made  any  tests 
of  this  compound,  and  knows  nothing 
about  it.  It  appears  that  the  parties  who 
issued  the  circular  are  misrepresenting 
facts.  Any  of  our  readers  who  are  ap- 
proached to  use  this  material,  "Kalor," 
had  better  remember  that  its  agents  are 
pushing  it  by  misrepresentations. 


A  very  handsome  illustrated  catalogue  has 
been  issued  by  the  Standard  Steel  Works, 
of  Philadelphia,  which  gives  several  fine 
views  of  the  works  and  of  the  work 
turned  out  by  them.  There  are  also  several 
etchings,  showing  tires  made  by  the  com- 
pany. Besides  the  pictures  there  are  a 
variety  of  specifications  for  steel  tires  for 
American  and  foreign  railroads.  Master 
mechanics  and  others  interested  in  the 
purchase  of  tires  will  find  this  catalogue  a 
useful  reference. 


The  American  Pneumatic  Tool  Com- 
pany, of  New  York,  have  sold  to  the  Na- 
tional Pneumatic  Tool  Company,  of  Phila- 
delphia, Pa.,  the  right  to  manufacture 
pneumatic  tools  foruse  in  the  metal  trades. 
This  privilege  is  to  be  exclusive,  except  as 
regards  the  American  Pneumatic  Tool 
Company,  which  will  continue  to  make 
and  sell  pneumatic  tools  for  all  purposes 
as  heretofore. 


INCLUDING 


The  Franklin  Institute  has  ordered  John 
Scott  legacy  premium  and  medal  to  F.  N. 
Connet  and  W.  W.  Jackson  for  the  in- 
vention of  the  registering  apparatus  of  the 
Venturi  Meter.  This  is  in  addition  to  the 
Elliolt-Cresson  gold  medal  awarded  some 
time  ago  to  Mr.  Clemens  Herschel  for  the 
invention  of  the  Venturi  meter  tube.  These 
are  made  by  the  Builders'  Iron  Foundry, 
of  Providence,  R.  I. 


Advanced    Instruction    in    the 

Manipulation   of   Air 

Brakes 

TAUGHT  BY  MAIL. 

This  Course  is   designed  to  provide  a 
knowledge  w  hich  will  enable  the  can- 
didate   to    pass    any    examination. 
No  "  hobbies  "  are  allowed  in  the 
preparation  of  papers  for  these 
schools.     It   is   insisted   that 
all  branches   of   a   subject 
shall  be  thoroughly  and 
concisely  treated. 

....  SYNOPSIS  .... 

OF  THE  LOCOMOTIVE  RUNNING  COURSE. 

Locomotive  Boilers.  Types.— Principal 
Parts.  —  Draft  Appliances.  —  Elements 
and  Compounds. — Combustion. — Boiler 
Attachments. — Boiler  Feeding  and  Man- 
agement. 

Steam    Cylinders    and    Valve    Gears. 

Eft'ects   and    Measurement   of    Heat. — 
Steam. — \'alves  and  Valve  Gears. 

Management  of  Locomotives.  Types  of 
Engines. — Running  the  Locomotive. — 
Care  of  the  Locomotive.— Breakdowns 
and  Running  Repairs. — Compound  Lo- 
comotives. 

The  Air  Brake.  Construction.— Opera- 
tion of  the  Air  Brakes. — Diseases  of  the 
Air-Brake  System. — Levers  and  Lever- 
age.— Signaling  Apparatus. — High 
.Speed  Air  Brake. 


The  Complete  Locomotive  Course 

Prepared  for  those  who  desire  an  education 

in  Locomotive  Designing  and 

Construction. 

The  Complete  Mechanical  Course 

(INCLUDING  MECHANICAL  DRAWING) 

For  Machinists  and  other  Shop  Hands. 

The  Mechanical  Drawing  Course 

For  those  anxious  to  learn  how  to  make 
and  read  Mechanical  Drawings. 


Circulars   of   information   describing   any   of 
the  courses  will  be  mailed  free  on  ap- 
plication.     Mention    subject    in 
which  you  are  interested. 


The  International 
Correspondence  Schools, 

Box  801,  Scranton,  Pa. 
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"Diamond"  Steel  Emery 

IT  CUTS  BUT  NEVER  BREAKS. 

The  l)L'sl  (;riiKliiiK   M.iicrr.il  mi  llir  in.irki  c.      (  liilwcar» 
ten  to  iim-  .iny  ntlii'i  .ibrasivc. 

SOLE    MFR3.    AND    PATENTEES, 

Pittsburgh  Crushed  Steel  Co.,  Ltd., 

PITTSBURGH,  PA.,  U.S.A. 

K.R.  Mastt;r  Mechanics  can  sL-curc  samples  on  application 


a,     THE  NORTON 


BALL    BEARING 

...J  AOiv... 

with  ho.,k  ((ir  (jtcmncl  li(t. 

Best  Wrecking  and  Bridge 
Jack  in  tile  World. 


ORDER  P«IR  FOR  TRIAL. 


A.O.NORTON, 

Maniifaclurer. 

167  Oliver  Street, 

BOSTON,  MASS. 

A  N  n 
Coaticook,  P.  Q.,  Canada. 


PURDUE  UNIVERSITY, 

LAFAYETTE,   IND. 

Courses  in  MECHANICAL  ENGINEERING, 
ELECTRICAL  ENGINEERING, 
CIVIL  ENGINEERING. 

Special  attention  given  to  work  in  railway  engineerintj  and  man- 
agement and  to  locomotive  testing.       In  all  fiepartnients  there  are 

Extensive  and  Well  Equipped  Laboratories. 

Catalogue  sent  on  a|)plication. 


SHERBURNE'S 

Automatic  Track  Sander 

FOR  LOCOMOTiVES.  SAVES 
TIME  AND  TROUBLE. 

Applying  brakes  sands  track  instantly. 

In  starting,  sands  track  with 

blast  by  hand. 

Automatic  Track  Sanding  Co., 

53  Oliver  St.,  BOSTON,  MASS. 


Curran's    Standard 
Automatic 


WHEEL  GAUGE. 

A 


For  measuring  wearof  locomotive  flanges  and  bhink  tires,  slid 
flat  car  wheels,  worn  flange  on  car  wheels,  chip  on  the  rim  and 
thin  flange  on  car  wheels.  It  also  covers  ever>-  point  mentioned  in 
the  code  of  rules  adopted  by  the  Master  Car  Builders"  Association. 
It  is  made  of  steel  and  nickel  platted,  is  automatic  in  construction: 
being  small  is  easily  carried  in  the  pocket  without  inconvenience. 

F.  CURRAN,    -   -  Susquehanna,  Pa. 


Air  Brake  on  the  Bicycle. 

When  people  learn  tliat  a  device  which 
is  excellent  in  one  case  may  be  worthless 
in  otiicrs,  there  will  be  less  money  wasted, 
and  Uncle  Sam's  income  from  foolish 
patents  will  take  a  sudden  drop. 

The  latest  misapplication  of  a  good 
thing  is  the  air  brake  for  bicycles,  recently 
patented  by  an  enterprising  hoosier.  A 
little  oscillating  pump  is  fastened  to  the 
rear  forks  or  stays,  a  triangular  reservoir 
is  tucked  up  in  the  frame  below  the  saddle, 
and  the  pump  is  driven  by  a  pulley  engag- 
ing the  chain. 

Instead  of  being  on  the  Westinghousc 
principle,  it  acts  by  throwing  work  on  the 
N\hecl  in  the  shape  of  compressed  air.  To 
brake,  you  close  the  right  valves,  and  the 
pump  starts  to  work,  checking  the  wheel 
easily  and  gently. 

We  fear,  however,  it  will  never  be  popu- 
lar, even  if  it  is  an  air  brake,  for  the  extra 
parts  and  the  constant  work  to  keep  the 
pump  going  are  all  against  it.  This  is  a 
case  where  the  plain  hand  brake  has  all 
the  advantage. 


Mr.  John  Hickey  has  replied  in  a  letter 
addressed  to  General  Superintendent  Wel- 
by  to  the  criticisms  made  on  a  previous 
letter,  in  which  he  wrote  strongly  against 
the  Master  Car  Builders'  type  of  car  coup- 
ler. He  says  that  if  the  link-and-pin  at- 
tachments had  received  one-eighth  of  the 
thought  or  one-twentieth  of  the  expense 
given  the  Master  Car  Builders',  the  accu- 
sation that  the  link-and-pin  couplers  were 
more  expensive  to  maintain  could  not  be 
successfully  maintained,  and  it  cannot  be 
maintained  if  due  comparisons  are  made 
with  the  improved  and  automatic  link- 
and-pin  type. 


It  is  wonderful  the  important  results 
that  often  flow  from  what  may  be  re- 
garded as  trifling  things.  A  good  illustra- 
tion of  this  came  home  to  the  railroad 
world  lately.  A  telegraph  operator  re- 
ceived an  order  to  stop  the  first  section  of 
a  passenger  train  for  orders.  The  train 
ran  past  and  had  to  back  up ;  but  even 
with  this  delay  the  operator  did  not  have 
the  orders  ready  for  deliver,'.  There  was 
delay  of  one  minute  after  the  conductor 
reached  the  office.  That  seemed  trifling, 
but  it  gave  time  for  the  second  section  to 
overtake  the  train  standing  at  the  station 
and  kill  twenty-nine  human  beings.  Of 
course  no  responsibility  was  placed  upon 
that  operator,  but  he  did  more  to  cause 
the  accident  than  any  man  connected  with 
the  movement  of  the  trains.  He  was  evi- 
dently the  no-account  sort  of  man  who  is 
kept  in  a  responsible  position  because  his 
services  are  cheap.  It  is,  however,  a  pain- 
ful case  of  cheap  help  proving  dear  in  the 
end. 


New  York,  asking  if  they  would  kindly 
favor  us  with  some  photographs.  They 
did  not  have  anything  at  the  lime,  but  we 
have  recently  received  through  their 
courtesy  a  book  of  10^  x  14  inches,  giving 
fifty-eight  full  pages  of  half-tone  illustra- 
tions. The  artistic  work  and  the  printing 
are  beautifully  done  and  the  book  con- 
stitutes a  most  interesting  pictorial  ac- 
count of  Japanese  railways  and  railway 
machinery,  besides  giving  a  great  many 
other  illustrations  of  romantic  scenes  with 
railroad  connections.  Considerable  num- 
ber of  the  scenes  are  in  color,  very  ably 
done.  We  judge  from  the  illustrations 
that  there  have  been  a  great  many  physical 
difficulties  surmounted  by  the  engineers 
who  surveyed  Japanese  railways. 


The  Armstrong  Manufacturing  Com- 
pany, of  Bridgeport,  Conn.,  has  found 
that  its  business  increases  so  rapidly  that 
another  addition  to  the  facilities  has  been 
found  necessary.  This  is  the  second  in- 
crease since  January  ist.  Much  new  ma- 
chinery is  now  being  added  to  the  works, 
and  the  company  has  built  a  large  fire- 
proof warehouse,  to  which  the  shipping 
department  has  been  transferred.  All  or- 
ders for  the  company's  goods  can  now  be 
filled  promptly.  An  increase  of  30  per 
cent,  of  the  export  business  within  the 
past  few  months  is  reported.  No  less  than 
$125,000  worth  of  pipe-threading  machines 
has  been  exported  to  Germany  since  Jan- 
uary 1st.  This  amount  is  greater  than  the 
entire  production  of  Germany,  whose  mar- 
kets are  practically  controlled  by  the  Arm- 
strong Manufacturing  Company. 


The  Safety  Car  Heating  Company,  160 
Broadway,  New  York,  have  issued  a  new 
illustrated  catalogue,  showing  their  car  ap- 
paratus and  fittings.  The  pamphlet  con- 
tains 153  pages,  Syi  X  II  inches,  and  most 
of  the  pages  are  almost  full  of  very  good 
clear  engravings,  illustrating  the  apparatus 
and  details  of  the  system  used  by  the 
company.  It  will  be  a  very  good  book  of 
reference  for  those  who  have  to  order 
parts  for  the  repair  of  steam  heating,  and 
also  to  those  who  have  to  fit  up  locomo- 
tives or  cars  with  this  equipment  Every 
part  is  numbered  and  shown  in  a  manner 
that  will  enable  anyone  with  a  screw- 
driver to  put  the  parts  together.  We  be- 
lieve that  it  is  the  intention  of  the  com- 
pany to  have  this  catalogue  in  the  hands 
of  the  men  who  have  muqh  to  do  with 
fitting  up  and  keeping  this  steam  heating 
system  in  working  order. 


Some  time  ago  we  wished  to  obtain  a 
few  railway  scenes  in  Japan,  and  we  ap- 
plied  to    i'akata   &   Co.,    10   Wall   street. 


It  is  estimated  by  those  who  have  made 
industrial  statistics  a  study  that  the  pro- 
duction of  steel  in  the  United  States  dur- 
ing 1898  was  more  than  equal  to  the  whole 
of  the  steel  made  in  the  world  from  the 
time  Tubal  Cain  started  up  his  forge  to 
the  nineteenth   century. 
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A  Sand  Box  Kink. 

On  the  Union  Pacific  Railroad  they  are 
putting  a  small  box  or  platform  open  at 
two  sides  over  each  sand  valve  to  hold  the 
weight  of  the  sand  in  the  box  off  the 
valves,  so  they  can  be  opened  and  shut 
with  ease  by  the  engineer  from  the  cab. 

This  box  or  platform  is  6  inches  long 
by  4  inches  wide  and  l  inch  high.  It  has 
a  i-inch  hole  in  the  top.  just  over  the 
opening  into  the  sand  pipe,  so  sand  flows 
down  through  it  when  the  valve  is  opened. 
It  is  fastened  to  the  sand-box  floor  by 
small  tap  bolts.  The  shaft  which  connects 
the  sand  lever  to  the  valve  passes  up 
through  the  top  of  the  platform.  One  of 
the  small  rods  we  usually  find  through 
this  shaft  to  keep  the  sand  stirred  up 
loose,  passes  back  and  forth  over  the  hole 
in  the  platform  and  keeps  it  free  from 
stones,  etc.,  that  may  get  into  the  box  and 
clog  the  hole ;  in  some  cases  a  small 
paddle  is  put  in  to  stir  up  the  sand  well. 


Company  has  gone  the  way  of  the  bearing- 
metal  combination. 


We  have  received  a  great  many  com- 
plaints of  late  from  subscribers  in  Austral- 
asia to  the  effect  that  their  papers  are  re- 
ceived in  bad  condition,  the  wrappers 
being  frequently  torn  and  off  and  the 
covers  damaged.  We  have  tried  to  locate 
the  cause  of  this  trouble,  but  in  vain.  The 
papers  are  shipped  from  the  New  York 
post  office  in  good  shape  and  we  believe 
that  they  reach  San  Francisco  in  similar 
condition.  As  far  as  we  can  make  out 
the  damage  is  done  by  rough  handling  of 
the  bags  between  San  Francisco  and  the 
point  of  delivery.  If  any  of  our  friends 
can  give  us  information  that  would  locate 
the  exact  source  of  trouble  we  will  be 
under  obligations. 


Under  the  able  editorial  management  of 
Mr.  G.  A.  Warburton,  Railroad  Men, 
which  is  published  by  the  Railroad  Branch 
of  the  Young  Men's  Christian  Associa- 
tion, at  361  Madison  avenue,  New  York, 
has  forged  ahead  until  it  is  by  all  means 
the  best  publication  of  the  kind  on  this 
continent.  Mr.  Warburton  has  been  for- 
tunate enough  to  induce  some  prominent 
railroad  man  to  write  an  article  for  nearly 
every  issue,  and  the  character  of  the  other 
reading  matter  is  kept  up  to  a  high 
standard.  The  magazine  costs  only  50 
cents  a  year. 


We  have  referred  several  times  to  a 
scheme  that  was  going  on  to  form  a  trust 
to  control  the  manufacture  and  sale  of 
railroad  supplies.  After  much  labor  it 
took  the  form  of  the  American  Railway 
Equipment  Company,  and  it's  purpose  was 
very  ambitious  indeed.  The  friends  of 
the  scheme  say  that  it  was  almost  con- 
summated when  the  death  of  a  well-known 
capitalist  suddenly  brought  all  the  hopes 
of  the  promoters  to  wreck  and  ruin,  and 
now    the    American.  Railway    Equipment 


The  Standard  Pneumatic  Tool  Com- 
pany, Marquette  Building,  Chicago,  111., 
have  just  issued  Catalogue  "D."  This 
shows  and  describes  their  line  of  air 
drills,  boring  machines,  hammers,  blow- 
off  cocks,  flue  cuttets,  flue  rolling  ma- 
chines, riveter,  staybolt  cutters,  chain 
hoists,  pneumatic  jacks  and  many  other 
appliances.  Their  tools  are  simple  in  de- 
sign and  are  well  made.  Some  of  the  ap- 
plications of  these  tools  are  shown  from 
photographs.  Their  New  York  office  :s 
conveniently  located  at  141   Broadway. 


The  Mason  Regulator  Company,  of 
Boston,  Mass.,  have  favored  us  with  their 
latest  catalogue,  dated  June  i,  1899.  It  is 
small,  handy  for  the  pocket  and  shows 
their  line  of  steam  regulating  devices  and 
steam  pumps  in  a  very  compact  form.  The 
working  parts  of  many  of  them  are 
shown,  which  give  one  a  good  idea  of  their 
construction.  The  well-known  air-brake 
pump  regulator  remains  on  the  list,  and 
those  who  have  used  them  say  they  are 
hard  to  beat.  If  you  want  to  keep  posted 
on  regulators  send  for  a  copy  of  this. 


"Salt  Lake  City"  is  the  title  of  a  neat 
little  booklet  issued  by  the  Rio  Grande 
Western.  It  shows  charming  little  views 
of  "the  city  of  the  saints,"  and  will,  we 
feel  sure,  induce  many  to  take  a  trip  to 
that  city.  The  text  is  well  written,  and 
those  interested  will  do  well  to  communi- 
cate with  L.  A.  Wadleigh,  general  pas- 
senger agent  of  above  road  at  Salt  Lake 
City. 


D.  Saunders'  Sons,  of  Yonkers,  N.  Y., 
have  just  issued  two  comprehensive  cata- 
logues of  their  pipe  threading  and  cutting 
machinery  and  tools.  One  shows  their 
machinery,  both  for  hand  and  power, 
while  the  other  is  devoted  to  the  tools 
used,  such  as  dies,  taps,  chucks  and 
reamers.  They  are  fully  illustrated  and 
give  what  may  safely  be  called  modern 
methods  of  cutting  and  threading  pipe. 


When  there  is  decided  conflict  of  opin- 
ion in  a  mechanical  association  about  the 
value  of  any  engineering  device,  it  may 
safely  be  concluded  that  the  device  has 
not  been  properly  developed,  or  that  the 
people  using  it  have  not  been  educated  to 
give  the  appliance  the  intelligent  care  and 
attention  that  it  ought  to  receive.  An  e.x- 
ception  to  this  rule  seems  to  be  found  in 
the  use  of  tail  rods  for  carrying  part  of 
the  weight  of  heavy  pistons.  The  ques- 
tion of  "What  advantages  are  gained  by 
the  use  of  piston  rods  extended  through 
the  front  cylinder  head?"  was  discussed 
at  the  last  Master  Mechanics'  convention. 


A  FIREMAN 

can  shovel  coal  all  day  with  his 
watch  in  the  Patent  Combi- 
nation Safety  Watch  and  Hand- 
kerchief Pocket,  which  is  on 
all 

H.  S.  PETERS' 
BROTHERHOOD 
OVERALL  COATS, 

and  he'll  know  it's  safe  every 
minute  and  where  he  can  get 
it  without  any  more  trouble 
than  out  of  any  other  old 
pocket.  There's  no  other 
way  of  carrying  your  watch 
at  any  kind  of  work  at  all, 
where  you  can  get  at  it  and 
have  it  perfectly  safe  at  the 
same  time. 

That  pocket  is  only  one  of 
the  good  points  of  the  Broth- 
erhood Overalls.  Work  done 
in  a  clean,  comfortable  fac- 
tory by  intelligent  Union  lab- 
or, insures  the  best  of  goods. 

H.  S.  Peters,  Dover,  NJ. 

Do  You  Favor 
Expansion  and  Progress 
In  the R.R. Repair  Shop? 

Then  drop  the  use  of  solid  man- 
drels, which  make  it  necessary 
for  you  to  keep  a  large  and 
varied  assortment  to  fit  every 
fraction  of  an  inch. 
One  plant  in  Pennsylvania,  en- 
gaged in  building  light  locomo- 
tives, displaced  nearly  2  tons 
of  solid  mandrels  with  only  nine 
of  the  famous  Nicholson  E.xpand- 
ing  Mandrels,  at  a  cost  of  about 
$225.00.  This  complete  set  fits 
any  size  hole  from  i  inch  to  7 
inches  and  fractions  thereof. 


Illustrated  Catalogue  with   valuable  infor- 
mation and  list  of  Railroads  using, 
on  application  to 


W.H.  NICHOLSON  SCO. 

Wilkes=Barre,   Pa. 
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The  Saratoga  Limited.  N.    V.     There    is   a   combination    buffet,  ments   are   luxurious   and   complete,   and 

Tliis  new  and  haiul>oiiii;  train,  inaugu-  smoking  and  library  car,   which  provides  the  artistic  effects  are  in  good  taste  and 

rated  by  the  New  York  Central,  and  run-  all   the   comforts   and   conveniences   of   a  exceedingly  rich  and  harmonious.   The  ex- 

ning  over  that  and  the  Delaware  &  Hud-  first-class   club;     two   large    parlor   cars,  terior   appearance   is   handsome   and    im- 

son  Railroads  during  the  summer  season,  which  are  unusually  roomy  and  attractive,  posing. 


F.  \V.  Blauvelt,   N.  Y. 


THE   NEW   YORK   CEXTRAL  S    NEW    FLYER. 

The  "Saratoga  Limited"   Passing  High  Bridge  at  Full  Speed 


made  its  initial  trip  on  Saturday,  June  24.  and   a   combined   parlor   and   observation  The   schedule  time   is   ver\-   fast,   being 

^^99-  car.    from   the   large   plate-glass   windows  equal  to  that  of  the  famous  Empire  State 

It  is  composed  of  cars  built  exclusively  of   which   the  beautiful   panorama   of  the  Express;     the    run    from    Grand    Central 

for   this    service   by   the    Wagner    Palace  majestic   Hudson   River   may   be   enjoyed  Station,   New   York.  City  to   Saratoga,   a 

Car  Company,  at  their  works  in  Buffalo  to  its  fullest  extent.    The  interior  arrange-  distance  of  185  miles,  being  made  in  225 
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minutes,  including  several  slow-downs 
and  one  station  stop,  Albany,  where  a 
change  of  engines  is  made. 

The  engraving  herewith  illustrates  the 
train,  drawn  by  one  of  the  New  York  Cen- 
tral standard  express  engines.  No.  907.  as 
it  was  passing  the  station  at  High  Bridge, 
New  York  City,  at  full  speed.  The  pic- 
ture was  taken  without  any  previous  ar- 
rangement having  been  made  with  the 
enginemen ;  hence  there  is  no  beautiful 
column  of  black  smoke  arising  from  the 
smokestack,  which,  the  writer  thinks,  adds 
much  and  gives  life  to  such  pictures,  as 
well  as  indicating  that  the  train  was  in 
motion ;  but  there  can  be  no  doubt  about 
that  when  one  notes  the  cloud  of  dust 
which  can  readily  be  seen  flying  under- 
neath the  cars.  In  fact,  the  speed  was  so 
much  faster  than  the  writer  had  expected 


trouble.  It  also  leaves  a  clear  place  for 
front  sand  pipe;  but  the  point  the  engi- 
neers look  at  is  that  when  the  engine  is 
derailed,  there  is  a  good  place  to  locale  a 
replacing  frog  to  get  the  engine  on  agai.i. 
The  good  points  which  Master  Mechanic 
Peck  claims  for  this  arrangement  of  driver 
brakes  are : 

1.  Engine  rides  better  when  the  brake 
is  set  than  before. 

2.  The  weight  is  reduced  on  the  front 
wheel,  as  the  brake  presses  up  when  set 
instead  of  pulling  down. 

3.  Saving  of  springs  and  hangers  on 
the  front  wheel. 

4.  In  pulling  the  brake  off.  cannot  break 
frame  bolts,  which  are  expensive  to  re- 
new. 

5.  Can  get  the  sand  pipe  much  nearer 
the  wheel  than  before. 


pretty  fair  place  after  all — and  all  the 
other  points,  including  Hell  Gate,  and 
you  are  in  the  Sound  at  last.  You  reach 
New  Haven  at  9  P.  M..  and  if  you  feel 
disposed  you  can  wander  around  the 
town,  or  ride  around  on  the  trolley.  If 
it's  hot  you  will  probably  prefer  to  stay 
on  the  boat  and  enjoy  the  nuisic. 

The  boat  leaves  here  at  10:30.  allowing 
those  who  cannot  leave  New  York  at 
4  o'clock  to  catch  the  boat  here  by  taking 
the  8  o'clock  train  on  the  New  Haven 
road.  This  will  be  appreciated  by  many 
who  enjoy  the  night  on  the  Sound,  and 
yet  cannot  leave  until  late. 

l\Ieals  are  served  at  convenient  hours, 
so  that  no  thought  need  be  taken  on  that 
score,  and  the  prices  seem  to  be  reasonable 
for  the  service  rendered,  which  is  of  the 
best. 
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it  to  be  at  this  point,  that  he  was  doubtful 
about  having  obtained  a  successful  nega- 
tive until  the  plate  was  developed. 

While  the  "Limited"  is  distinctively  a 
summer  train,  nevertheless,  it  is  one  of 
America's  typical  fast  express  trains, 
which  has  at  once  become  very  popular 
with  the  traveling  public,  and  is,  therefore, 
worthy  of  more  than  passing  notice. 

F.  W.  Blauvelt. 

New  York. 


6.    Shoe  is  not  in  way  of  frogging  en- 
gine on  track  when  derailed. 


Driver  Brake  Arrangement. 

The  Chicago  &  West  Indiana  Belt  Line 
have  an  arrangement  of  driver-brake 
levers  on  their  six-wheel  switch  engines 
that  places  the  brake  shoe  back  of  the 
forward  driver  instead  of  the  ordinary 
method  of  placing  it  ahead.  The  illustra- 
tion above  makes  it  clear.  This  arrange- 
ment locates  both  pins  for  top  end  of  first 
and  second  brake-head  hangers  on  the 
same  plate  or  fastening  to  the  frame.  The 
fastening  on  the  frame  next  to  the  cylin- 
der gives  more  trouble  from  working 
loose  than  both  the  other  ones.  This 
method    does   away    with     most     of     the 


The  New  Line  to  Providence. 

The  Narragansett  Bay  Line,  or  the  Bay 
Line  for  short,  is  a  new  comer  in  the 
passenger  field,  and  bids  fair  to  become  a 
very  popular  route.  It  is  an  all-water 
route  to  Providence,  and  stopping,  as  it 
does  at  New  Haven,  it  gives  residents  of 
that  city  and  surrounding  places  an  oppor- 
tunity not  hitherto  enjoyed. 

The  two  boats  now  running  are  the 
"Richard  Peck,"  the  well-known  flyer  of 
the  Sound,  and  the  "C.  H.  Northam,"  but 
on  September  ist  the  twin-screw  steel 
steamer  "Chester  W.  Chapin"  is  expected 
to  be  placed  in  commission.  This  will 
make  a  pair  of  the  i^astest  steamers  in 
these  waters. 

Leaving  Pier  25,  East  River,  New  York, 
at  4  P.  M.  you  swing  under  Brooklyn 
Bridge  and  down  through  East  River  to 
the  Sound.  This  enables  you  to  see  all 
the  interesting  sights,  Blackwell's  Island — 
where  you  thank  your  lucky  stars  you  are 
not  confined,   though   for  a  prison   it's   a 


Connection  is  made  with  trains  for  all 
points  north  and  east,  and  every  con- 
venience in  the  way  of  baggage  transfers 
seems  to  be  afforded.  Bicycles  are 
checked  and  carried  free — a  point  on 
which  many  of  us  are  a  little  weak — 
and  this  is  apt  to  increase  the  leaning  to- 
ward this  line. 

Providence  is  reached  at  S  :30  A.  M.,  in 
time  to  catth  the  early  trains  for  Boston, 
Worcester  or  other  points  north. 

Returning  boats  leave  Providence  at 
4:30  P.  M.,  and  give  a  daylight  view  of 
Narragansett  Bay  and  Providence  River, 
which  makes  a  beautiful  sail  that  is  thor- 
oughly enjoyable.  Last,  but  not  least,  the 
rates  are  somewhat  lower  than  the  other 
lines,  a  point  that  is  always  worth  con- 
sidering. 


The  Ball  Bearing  Company,  Boston, 
Mass.,  of  which  W.  S.  Rogers,  of  Air 
Brake  Primer  fame,  is  now  manager, 
have  favored  us  with  an  1899  catalogue. 
It  shows  their  various  ball  and  roller 
bearings,  which  are  being  largely  used  by 
progressive  tool  builders  and  shop  men. 
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Favors  Smoking  in  Christian  Associa- 
tion Rooms. 

One  of  tlie  most  sensible  and  Icvcl- 
Iieadcd  men  of  our  acquaintance  is  Mr. 
J.  Q.  Van  Winkle,  general  superintendent 
of  the  Big  Four  at  Indianapolis.  Mr.  Van 
Winkle  has  displayed  the  good  sense  to 
assail  a  goody-goody  rule  of  the  Young 
Men's  Christian  Association,  which  for- 
bids the  sale  of  cigars  or  tobacco  in  the 
association  rooms  or  the  use  of  tobacco 
while  in  the  rooms.  We  know  that  these 
illiberal  and  narrow-minded  rules  have 
kept  many  railroad  men  from  joining  the 
railroad  branches  of  that  association,  and 
we  are  glad  to  learn  that  an  influential 
railroad  official  has  spoken  on  the  side  of 
liberality  and  common  sense. 

A  local  paper  quotes  Mr.  Van  Winkle 
as  saying:  "The  railroad  companies  fit  up 
comfortable  and  inviting  quarters  at  divi- 
sion points  for  trainmen  and  other  em- 
ployes  to    spend   their   time   in    when   ofT 


cigars  to  be  .sold  to  the  men,  so  that  they 
may  not  be  obliged  to  visit  a  saloon  to  get 
a  cigar  or  tobacco." 


The  New  Pennsylvania  Locomotives. 

The  Pennsylvania  Railroad  have  made 
quite  a  departure  from  their  standard 
practice  in  the  three  engines  recently 
turned  out  for  the  run  between  Philadel- 
phia and  Atlantic  City.  As  will  be  seen, 
they  are  of  the  "Atlantic"  type  and  similar 
in  general  appearance  to  the  Atlantic  City 
Railway's  engine  which  was  illustrated 
last  year.  They  have  several  rather  pe- 
culiar features,  one  of  them  being  the 
dome  and  sand-box  in  one  casing,  making 
it  look  like  an  extra  large  dome.  The 
tank  is  of  the  six-wheel  type,  with  the  last 
two  pair  of  wheels  equalized.  They  are 
well-designed  engines,  and  have  a  busi- 
ness-like air  about  them  that  is  pleasing  to 
see.     They  are  known  as  Class  E-l. 


of  this,  it  is  better  not  to  make  any  state- 
ment as  yet.  When  they  get  down  to 
work  in  regular  service  we  shall  expect 
some  interesting  reports. 


Plain  Talks  to  the  Boys. 

BY   C.    B.    CONGER. 

Why  cannot  we  hear  something  about 
the  big  mileage  we  have  to  make  on  oil 
nowadays  at  this  meeting?  you  say. 

Well,  that  is  a  pretty  tender  question  to 
discuss,  for  the  views  of  difTercnt  men 
vary  so  widely  that  they  are  sure  to  clash 
whenever  the  question  comes  up.  On  the 
one  hand,  some  of  the  motive  power 
officers  look  at  a  good  oil  record  as  only 
the  beginning  of  the  possible  saving  that 
can  be  made  in  this  direction.  When  they 
get  down  to  business  it  is  carried  to  an 
extreme  point. 

On  the  other  hand,  some  of  the  en- 
gineers and   repair  men   who  use  the  oil 


PENNSYLVANIA  S    CLASS    E  I. 


duty ;  they  have  reading  rooms,  bath- 
rooms, a  good  restaurant  and  good  beds. 
The  intention  is  to  have  the  men  feel  that 
it  is  a  home  for  them,  and  in  this  manner 
it  is  hoped  to  keep  them  from  visiting 
saloons,  gambling  houses  and  other  resorts 
and  forming  bad  habits,  the  intention  be- 
ing to  elevate  them  morally  and  religious- 
ly. That  is  all  right,  and  the  Big  Four 
and  myself  contribute  liberally  to  the  sup- 
port of  these  institutions ;  but  a  mistake 
is  made.  Under  the  rules  of  the  Young 
Men's  Christian  Association  we  are  not 
allowed  to  sell  tobacco  or  cigars,  or  give 
them  away  to  be  used  about  the  building. 
Ninety-five  out  of  one  hundred  of  the 
railroad  men  use  tobacco  in  some  form, 
and,  like  myself,  would  rather  go  without 
a  meal  than  miss  the  enjoyment  of  a  good 
cigar.  This  craving  for  tobacco  forces 
the  railroad  man  to  go  across  the  street  to 
a  saloon  to  get  his  tobacco.  I  have  decided 
to  try  the  experiment  at  Brightwood  and 
East  Saint  Louis,  of  allowing  tobacco  and 


The  cylinders  are  20'-2  by  26  inches, 
drivers  80  inches,  trailing  wheels  56 
inches,  boiler  of  Belpaire  type,  67  inches 
in  diameter,  with  42-inch  combustion 
chamber.  Heating  surface  is  large,  being 
2,320.4  square  feet  total,  with  218  feet  of 
this  in  the  firebox.  Some  of  the  other 
dimensions  follow : 

Driving  axles — gj^  and  8!'2  by  13  inches. 

Truck  axles — 5J2  by  10  inches. 

Spread  of  cylinders — 85}^   inches. 

Ports — lYz  and  3  by  20  inches. 

Valve  travel — 7  inches. 

Flues— 353,   l^-inch. 

Firebox — 104  by  96  inches. 

Grate — 69.23  square  feet. 

Weight  on  drivers — 101,550  pounds. 

Weight,  total — 173.450  pounds. 

While  these  engines  are  not  yet  down 
to  business  in  the  record-breaking  sense, 
they  have  done  some  good  running  on  the 
New  York  division  with  heaNfy  trains. 
Very  fast  time  is  reported  on  several  oc- 
casions, but,  as  we  have  no  official  record 


argue  that  for  all  the  oil  costs  it  is  just  as 
well  to  use  plenty  of  it  and  not  bother 
with  learning  how  to  use  just  enough  to 
do  the  work  and  no  more.  When  these 
two  views  meet  on  the  same  railroad  it 
means  trouble  for  all  hands,  and  at  the 
same  time  the  bad  feeling  between  the 
employes  and  the  officers  interferes  with 
economy  of  operating  expenses  in  other 
directions.  This  last  point  is  not  given 
the  attention  it  deserves.  It  is  worth 
while  to  bend  a  little  sometimes  to  pre- 
serve the  cordial  relations  with  all  hands 
that  is  so  necessary  to  smooth  and 
economical  railroad  operating. 

There  is  a  middle  ground  between  the 
two  extremes  on  which  all  can  meet. 
Most  of  us  are  there  already  on  this 
question.  As  my  education  and  training  for 
a  good  many  years  have  been  in  the  line 
of  operating  a  locomotive,  do  not  blame 
me  if  I  appear  to  lean  a  little  over  to  the 
side  of  having  a  fair  supply  of  oil  and 
being  held  responsible  for  a  good  use  of  it. 
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A  good  deal  of  the  opposition  to  the 
restrictions  on  the  use  of  oil  comes  from 
the  fact  that  it  is  a  great  deal  more  trouble 
to  be  saving  of  oil  than  to  be  liberal  in  its 
use.  and  when  some  plan  is  started  that 
affects  the  ease  with  which  certain  work 
is  done,  we  are  apt  to  condemn  it  at  the 
start,  aiid  after  a  time  fall  in  line  with  all 
the  others  and  make  an  economical  record. 

Journals  and  bearings  do  not  need  a 
surplus  of  oil  half  as  badly  as  they  need 
good  care  and  careful  inspection.  Now  it 
is  plain  that  if  less  oil  is  used  more  care 
and  a  closer  inspection  will  be  necessary 
at  once.  That  is  one  of  the  objects  ac- 
complished by.  limiting  the  amount  of  oil 
to  be  used,  so  that  more  care  will  be  used 
to  get  it  in  exactly  the  right  place  and  at 
the  right  time.  You  that  have  had  at 
one  time  all  the  oil  you  thought  necessary 
and  then  been  put  on  what  looked  like 
starvation  rations  will  concede  this  point. 

There  is  no  doubt  that  the  question  of 
saving  oil  has  been  brouglu  to  the  notice 
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of  the  managing  officers  by  the  great  dif- 
ference between  the  large  amount  of  oil 
used  by  the  man  who  paid  no  attention  or 
care  to  its  economical  use,  and  the  small 
amount  used  by  the  careful  one.  When 
it  shows  up  on  the  oil  requisitions  that 
one  man  draws  two  gallons  of  engine  oil 
and  the  same  amount  of  valve  oil  for  a 
trip  of  less  than  150  miles — I  have  seen 
this  done  for  years ;  it  is  not  a  fancy 
estimate — and  in  addition  reports  engine 
truck  cellars  and  tender  trucks  packed 
about  once  a  week,  while  another  engineer 
in  the  same  service  will  make  four  or  five 
trips  with  that  amount  of  engine  oil  and 
go  fifteen  times  as  far  with  the  valve  oil, 
the  men  in  charge  of  operating  expenses 
are  apt  to  ask,  Why  is  there  such  a  dif- 
ference? Then  when  they  look  over  the 
report   books   and   delay    sheets   and    see 


that  the  man  using  the  most  oil  has  just 
as  many  hot  boxes  and  delays  on  the  road 
as  the  close  man  on 'oil  they  ask  some 
more  hard  questions. 

Then,  again,  on  a  road  where  very  little 
attention  has  been  paid  to  the  matter  of 
oil  economy,  they  find  out  by  comparisons 
with  their  neighbors  mailing  a  better  mile- 
age on  oil.  that  they  actually  have  less 
trouble  with  hot  boxes  and  delays ;  and 
of  course  they  begin  to  inquire  into  that 
matter,  too.  Do  not  think  these  points 
will  not  all  come  out ;  the  interchange  of 
ideas  and  methods  of  operating  are  surely 
bringing  to  view  all  these  matters. 

If  there  was  only  a  small  difference  in 
the  cost  for  oil  and  bearings  in  the  in- 
stances compared,  it  would  be  passed  by 
without  much  comment,  but  a  great  dif- 
ference is  paid  attention  to  at  once. 

You  should  not  blame  the  economical 
engineer  or  the  economical  road  for  all 
the  trouble  the  oil  question  has  caused  in 
the  last  six  or  eight  years ;  it  is  the  waste 
of  oil  that  has  called  attention  to  it. 

The  worst  feature  of  the  matter  is  that 
when  the  increase  of  engine  mileage  per 
pint  of  oil  begins,  it  does  not  always  stop 
within  reasonable  limits.  The  small  en- 
gines on  light  runs  are  taken  for  the 
standard  to  which  the  heavy  engines  on 
fast  runs  must  conform.  It  is  obviously 
unfair  to  expect  that  a  heavy  engine  with 
large  cylinders  and  high  steam  pressure 
will  run  on  as  small  a  supply  as  a  light  en- 
gine. It  is  nothing  unusual  to  find  a 
through  freight  engine  running  at  night 
with  few  stops,  compared  with  one  just 
exactly  like  it  drawing  a  local  freight 
train  all  day  long,  with  a  mileage  much 
less  and  a  schedule  twice  as  long,  and  no 
allowance  made  for  detentions,  switching 
and  way  work.  As  a  consequence,  the 
through-freight  man  can  hold  up  his  aver- 
age easily,  while  the  local  man  is  on  the 
ragged  edge  between  hot  boxes  and  dis- 
cipline for  a  poor  record.  That  matter 
causes  more  hard  feelings  than  any  other 
phase  of  the  oil  question,  for  a  man  does 
not  like  to  be  compared  with  his  fellow 
craftsman  who  has  an  easier  time. 

There  is  one  redeeining  feature  in  this 
matter  that  has  been  a  genuine  help  to  the 
engine  men.  In  order  to  make  a  good  oil 
record,  it  has  been  necessary  to  put  all 
the  journals  and  bearings  up  in  good 
shape ;  see  that  the  oil  cups  are  kept  in 
proper  condition,  so  they  will  feed  just 
enough  and  not  too  much ;  look  out  for 
leaky  and  defective  sight-feed  cups :  at- 
tend to  all  the  joints,  so  that  oil  will  not 
leak  out,  and  in  all  ways  possible  make 
the  supply  of  oil  issued  go  as  far  as  pos- 
sible. Do  the  companies  do  this?  you  ask. 
No.  they  do  not  in  all  cases ;  but  if  they 
do  not.  it  is  partly  the  fault  of  the  em- 
ployes. It  is  a  very  easy  matter  to  show 
up  leaks  when  you  take  hold  the  right 
way. 

But  there  is  one  view  of  this  oil  ques- 
tion that  is  seldom  touched  upon.     Every 


operation  connected  with  handling  a  loco- 
motive and  train  requires  a  mental  effort 
on  the  part  of  the  engineer,  which  in  it- 
self may  be  a  small  one;  but  the  aggre- 
gate of  all  these  efforts  may  be  up  to  the 
limits  of  a  man's  ability.  If  we  leave  the 
question  of  the  firing  and  liandling  the 
water  supply  to  the  boiler  entirely  with 
the  fireman,  we  still  have  quite  an  aVray 
of  items  to  be  looked  after  by  an  engineer, 
in  the  way  of  train  orders,  signals  of  vari- 
ous kinds,  keeping  on  the  schedule  time, 
air-brake  work,  and  a  score  of  other  duties 
to  be  looked  after  while  a  train  is  in  mo- 
tion. If  to  this  strain  on  an  engineer's 
mind  you  add  the  work  of  taking  a  men- 
tal photograph  of  each  drop  of  oil  as  it  is 
used,  you  are  liable  to  overload  his  ability. 
Better  have  his  mind  free  from  the  ever- 
present  fear  of  a  hot  box  or  cut  journal 
when  running  between  stations,  as  I  know 
is  the  case  when  the  oil  economy  is  carried 
beyond  proper  limits,  and  allow  all  his 
abilities  to  be  centered  on  the  safety  and 
despatch  of  his  train. 

How  does  this  view  of  the  matter  strike 
you  ? 

With  the  increasing  duties  and  responsi- 
bilities being  placed  on  an  engineer  with 
our  modern  engines  and  modern  methods, 
it  is  wise  to  remember  this  precept : 

"Do  not  overload  the  man  at  the 
throttle." 


Bicycle    Racks    for    Baggage     Rooms. 

The  Boston- &  Maine  station  at  Man- 
chester, N.  H.,  which,  by  the  way,  is  a 
neater  and  more  substantial  station  tfian 
you  generally  find  in  small  cities,  has  a 
way  of  storing  the  ever-present  bicycle 
which  is  worth  noting.  Fastened  to  the 
ceiling  are  iron  hooks  of  the  shape  shown 
in  the  sketch.  They  are  of  such  length 
that  when  the  wheel  is  grasped  by  the 
head  and  saddle,  turned  upside  down  and 
raised  over  the  head,  the  wheel  rims  drop 
over  the  hooks  quite  easily. 

The  wheels  hang  upside  down,  are  easily 
taken  down,  and  are  out  of  the  way.  The 
hooks  are  spaced  about  24  inches  apart, 
and  this  room  had  accommodation  for 
thirty  wheels.  The  hooked  ends  were 
covered  with  rubber  to  prevent  marking 
the  wooden  rims.  It  saves  room,  saves 
wheels,  and  is  so  cheap  as  to  be  afforded 
anywhere. 


A  Tall  Stack. 

We  recently  saw  an  engine  at  the  Bald- 
win works  with  the  tallest  stack  on  record 
— for  a  locomotive.  While  the  exact 
height  is  not  known,  it  was  in  the  neigh- 
borhood of  35  feet,  and  was  liberally  sup- 
ported by  guy  ropes. 

The  cause  of  this  was  that  a  new  boiler 
was  needed  in  the  forge  shop,  and  to  avoid 
delay  they  ran  a  spare  engine  up  beside 
the  shop,  put  on  a  tall  stack  for  natural 
draft  and  let  it  run  as  a  stationary  boiler. 
It  looked  odd  and  caused  many  comments. 
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The  Old  Engine. 

'Tis  a  long  time  ago  since  it  nuidc  its  first 
run. 
•Anil  now  it  socnis  (|nitc>  valueless; 
'Twas   way   back,    they    say.    in   the   year 
sixty-one. 
When  it  carried  the  fast  mail  express. 
But  now  it  is  old  and  covered  with  rust ; 

It  has  stood  on  a  side  track  for  years. 
The  smoke  stack  and  side  rods  and  brasses 
are  lost. 
As  also  arc  part  of  the  gears. 

But   the   trips   that   it    takes    in   a    make- 
believe  way 
Are  many  and  wondrous,  I'm  told  : 
For  it  leaves  the   side  track   and   returns 
the  same  day. 
From  Klondike  with  bushels  of  g"\d. 
It  travels  to  Boston  o'er  river  and  hill. 

Or  to  any  great  place  of  renown ; 
For  the  wheels  go  so  fast  that  they  seem 
to  stand  still. 
Through  the  m,ake-belicve  city  or  town. 

And  the  small  engineer  is  a  cherub-faccd 
boy. 
As  he  "climbs  to  a  scat  on  the  side, 
lie  clangs  the  old  bell,  pulls  the  lever  with 
joy, 
Says   "Mamma,    come,    get    up,    take   a 
ride." 
He  has  mastered  the  names  of  the  towns 
all  along. 
Of  special  importance  and  size. 
May  his  trip  through  the  world,  as  a  man 
brave  and  strong. 
Be  in  ways  that  are  noble  and  wise. 
Mrs.  M.  C.  Allin. 


Cincinnati,    Hamilton   &    Dayton  Rail- 
way Shops  at  Lima. 

The  Cincinnati.  Hamilton  &  Dayton 
roundhouse  at  Lima,  Ohio,  was  built  years 
ago  when  a  16  x  24-inch  locomotive  was 
the  full  standard  size.  It  makes  a  com- 
plete circle  with  only  sixteen  stalls  and 
the  passageway  from  the  turntable  in  the 
center  of  the  house  to  the  yard  tracks. 

This  turntable  has  been  enlarged — with 
a  new  one — at  various  times  till  their 
largest  locomotives  can  be  turned  on  it ; 
but  on  account  of  the  other  buildings  the 
outside  wall  of  the  house  could  not  be 
set  any  farther  out.  Therefore  the  en- 
gines, as  they  got  longer,  projected  to- 
wards the  table.  In  time  the  doors  were 
set  out  further.  This  soon  was  still  too 
short  to  house  the  engines,  and  as  a  last 
resort  a  dome  roof  was  built  over  the 
turntable  and  the  space  around  it,  which 
was  something  like  90  feet  in  diameter, 
so  that  the  engines  are  all  under  cover 
again. 

A  general  rearrangement  of  the  shop 
buildings  is  now  under  wa'y.  The  coach 
shops  have  been  in  operation  for  some 
time.  They  are  fireproof  buildings  with 
steel  frames  filled  in  at  the  sides  with 
brick  and  roofed  with  slate,  well  lighted 
and  ventilated.    They  are  heated  with  hot 


air  from  an  American  Heating  Company 
blower  that  is  located  in  the  engine  room. 

The  coach  shop  has  nine  stalls,  all 
served  Ijy  an  electric  transfer  table.  It  is 
supplied  with  all  the  fixtures  for  ex- 
pediting the  work,  except  air  hoists; 
these  are  ordered  and  will  soon  be  in- 
stalled. The  upholstering  and  paint  mix- 
ing rooms  are  in  separate  buildings.  A 
commodious  machine  shop  anrl  a  wood- 
working shop  for  car  work  is  now  in  ser- 
vice. Sheds  for  freight  car  repair  work 
are  soon  to  be  erected.  There  is  a  sub- 
stantial brick  building  for  boiler  and  en- 
gine room,  centrally  located,  Hawlcy 
down-draft  furnaces  are  used.  So  far  as 
making  smoke  is  concerned,  the  tall  chim- 
neys seem  to  be  out  of  commission. 

In  the  near  future  new  shops  for  the 
locomotive  work  are  to  be  erected,  when 
the  old  buildings  now  in  service  will  be 
taken  for  boiler  and  tank  shops.     About 


strange.  The  "1,320"  of  the  Pennsylvania 
road — a  Webb  compound  which  was  im- 
ported in  1889 — was  a  queer  looking  bird 
from  our  standpoint,  and  lots  of  railroad 
men  were  just  as  free  to  condemn  it  as 
our  friend  of  the  magazine  named  is  now. 
The  engineers  didn't  like  her  either,  and 
few  of  them  ever  took  the  trouble  to  work 
her  to  best  advantage.  But  she  proved 
herself  a  good  engine  in  spite  of  adverse 
comments  and  petty  jealousies,  and  we 
have  no  doubt  it  will  be  the  same  in  this 
case.  Steel  is  steel  whether  in  England 
or  the  United  States,  and  there  are  good 
engineers  on  both  'ides  of  the  Atlantic. 


Train  Time  Was  Slow. 

The  following  incident  is  said  to  have 
happened  on  a  mixed  train  running  be- 
tween Wichita  and  Englewood.  Kansas, 
where  the  time  docs  not  exceed  fifty  miles 
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the  same  time  a  new  roundhouse,  built  to 
conform  to  the  wants  of  a  modern  rail- 
way, will  put  in  an  appearance,  and  the 
buildings  at  Lima  will  be  second  to  none. 


Prejudice  Against  Midland  Engines. 

Under  the  heading  of  "Made  in 
.■\merica"  the  Railzi'ay  Magazine,  of  Lon- 
don, sends  forth  a  wail  that  might  be 
piteous  if  it  was  not  so  amusing.  The 
first  of  the  engines — the  one  we  illustrated 
in  May — is  kindly  termed  "the  ungainly 
assemblage  of  iron,  etc..  that  will  do  duty 
on  the  Midland  Railway  as  a  good  loco- 
motive." The  editor  then  cheerfully  turns 
the  term  "mogul"  into  "mongrel"  and  is 
happy  once  more. 

Probablv   the   engines   do   look   a    little 


an  hour — an  R.  P.  O.  a  branch  of  the 
Santa  Fe. 

"Are  we  almost  there,  conductor?" 
asked  a  nervous  man  for  the  hundredth 
time.  "Remember  my  wife  is  sick  and  I 
am  anxious." 

"We'll  get  there  on  time."  replied  the 
conductor  stolidly. 

Half  an  hour  later  the  nervous  man  ap- 
proached him  again. 

"I  guess  she's  dead  now,"  said  he, 
mournfully;  "but  I'd  give  you  something 
extra  if  you  could  manage  to  catch  up 
with  the  funeral.  Maybe  she  won't  be  so 
decomposed  but  w-hat  I  could  recognize 
her."  The  conductor  growled  at  him  ami 
he  subsided. 

"Conductor."   said   the   nervous   gentle- 
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man  after  an  hour's  silence,  "if  the  wind 
isn't  dead  ahead  I  wish  you  would  put  on 
some  steam.  I'd  like  to  see  where  my  wife 
is  buried  before  the  tombstone  crumbles ' 
to  pieces.  Put  yourself  in  my  place  for  a 
moment." 

The  conductor  shook  him  off  and  he  re- 
lapsed into  profound  melancholy. 

"I  say  you,  conductor,"  said  he,  after  a 
long  pause.  "I've  got  a  note  coming  due 
in  three  months.  Can't  you  fix  it  so  as  to 
rattle  along  a  little?" 

"If  you  come  near  me  again  I'll  knock 
you  down,"  snorted  the  conductor  sav- 
agely. 

The  nervous  man  regarded  him  sadly 
and  went  to  his  seat.  Two  hours  later  the 
conductor  saw  him  chatting  gayly  and 
laughing  heartily  with  a  brother  victim. 
and  approached  him. 

"Don't  feel  so  badly  about  your  wife's 
death?" 

"Time  heals  all  wounds,"  sighed  the 
nervous  man. 


around  in  position  to  dump  the  ashes  or  to 
return  the  empty  bucket  to  the  pit.  The 
air  cylinder  for  hoisting  the  bucket  is  laj-i 
inches  diameter  and  15-foot  stroke.  With 
60  pounds  of  air  it  has  a  lifting  power  of 
about  8.000  pounds.  The  stroke  is  suffi- 
cient to  lift  the  bucket  out  of  a  pit  and 
over  the  edge  of  a  gondola.  Another  cyl- 
inder, 8  inches  diameter  and  4-foot  stroke, 
fastened  at  the  base  with  a  hinge,  so  it 
can  swing  to  follow  the  movement  of 
the  crane,  is  used  to  turn  the  crane.  Both 
these  cylinders  are  just  under  the  surface 
of  the  ground  horizontal,  so  they  are  not 
in  the  way  of  the  men  operating  it. 

The  valve  for  releasing  the  air  from  the 
hoisting  cylinder  has  two  release  ports — 
one  large  to  let  the  bucket  down  quickly 
to  the  level  of  the  rail  when  the  large  port 
is  closed,  and  the  small  one  left  open. 
This  allows  the  men  to  swing  the  bucket 
around  as  it  is  slowly  descending,  so  it 
goes  square  into  the  cinder  pit.  The 
bucket  has  a  drop-bottom,  in  two  sections. 


Improvement  in  Pennsylvania's  Jersey 
City  Station. 

The  Pennsylvania  Railroad  have  had 
rather  hard  luck  with  their  Jersey  City 
station,  but  the  two  fires  there  opened  the 
way  for  improvements  which  are  now  be- 
ing made. 

In  common  with  most  terminal  stations, 
the  waiting-rooms  and  offices  were  at  the 
end  of  the  tracks,  so  that  all  passengers 
nnist  pass  through  them  from  ferry  to 
trains.  This  made  a  long  walk  from  ferry 
to  train,  and  was  inconvenient  in  other 
ways. 

The  present  waiting-rooms  are  beside 
the  train  shed,  so  that  no  one  need  go 
into  them  unless  they  wish  to  buy  tickets ; 
and  as  most  tickets  are  bought  on  the 
New  York  side,  this  is  a  convenience  for 
the  majority  of  passengers,  as  it  is  a  much 
shorter  distance  from  ferry  to  train  than 
before. 

With  the  waiting-rooms  at  the  side,  the 
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"And  you  are  not  so  particular  about 
the  note?"  sneered  the  conductor. 

"Not  now.  That's  all  right.  I've  been 
figuring  up  and  I  find  the  note  has  been 
outlawed  since  I  spoke  to  you  last."  — 
Railway  Mail. 


Handling  Ashes. 

At  the  Baltimore  &  Ohio  Southwestern 
Railway  shops  at  Chillicothe,  Ohio,  Mas- 
ter Mechanic  John  Hair  has  installed  an 
air  hoisting  arrangement,  which  does  this 
work  very  speedily  and  economically. 

In  the  cinder  pits  are  two  large  buckets, 
3^  feet  deep,  314  feet  wide  and  8  feet 
long,  into  which  the  ashes  are  dumped  or 
raked  from  the  ashpans  of  the  engines. 
They  are  large  enough  to  hold  the  ashes 
from  two  and  sometimes  more  engines. 
A  crane  stands  between  the  cinder-pit 
track  and  the  track  for  the  cinder  cars. 
This  crane  is  operated  by  compressed  air. 
both  to  hoist   the  ashes  and   to   swing  it 


opening  away  from  each  other,  so  that 
the  bucket  is  easily  raised  when  being 
dumped. 

This  apparatus  saves  time,  space  and 
labor.  Its  first  cost  was  very  reasonable. 
It  was  installed  at  a  point  where  the  loca- 
tion of  a  depressed  track  for  the  cinder 
car  was  considerable  of  a  problem,  and  all 
the  tracks  are  close  together  and  on  the 
same  level. 


Hatswell's  Original  Piston  Valve. 

This  piston  valve  was  applied  by  Mr. 
T.  J.  Hatswell,  M.  M.,  of  the  F.  &  P.  M. 
R.  R.,  August  15,  1889.  and  is  yet  in  ser- 
vice, having  made  425,366  miles.  The 
cages  have  been  rebored  and  new  packing 
rings  applied  once  during  this  time.  At 
present  the  valves  are  in  good  condition, 
and  will  run  until  engine  is  shopped.  Mr. 
Hatswell  claims  it  safe  to  estimate  500.000 
miles  as  the  life  of  these  valves  before 
they  are  worn  out. 


train  shed  has  been  extended  almost  to 
the  river,  and  the  trains  now  run  that 
much  nearer  the  ferry.  This  has  been 
done  by  moving  the  end  span  of  the  arch, 
with  its  end  window  framing,  bodily  125 
feet  toward  the  river,  filling  in  the  space 
with  new   spans. 

It  is  something  of  an  engineering  feat 
to  move  an  arch  with  a  span  of  about  260 
feet  and  weighing  450  tons  in  this  man- 
ner, but  Pennsylvania  engineers  have  a 
habit  of  doing  these  things,  and  doing 
them  right.  Both  ends  must  be  moved 
alike,  and  care  must  be  taken  to  prevent 
the  arch  tipping,  for  it  is  a  high  one.  But 
it  was  done,  and  no  more  need  be  said 
about  it. 

They  have  also  raised  the  grade  in  the 
station  about  3  feet,  to  assist  in  stopping 
in-bound  and  starting  out-bound  trains. 
It  seems  like  a  little  thing,  but  it  is  at- 
tention to  these  that  makes  up  a  success- 
ful whole. 
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Schenectady    Undine   for    Delaware   & 
Hudson. 

We  show  herewith  a  Schenectady  lo- 
comotive of  recent  construction.  Most 
of  the  details  of  the  Delaware  &  Hud- 
son Canal  Company  consolidation  are 
shown  in  the  diagram  on  next  page,  but  in 
addition  are  the  steam  ports,  18  by  1% 
inches,  for  the  steam,  and  2.)4  inches-  for 
the  exhaust.  Valves  are  Richardson  bal- 
ance, with  no  inside  lap  and  no  lead  in 
full  gear.  Cast-steel  wheel  centers  and 
driving  boxes  are  used.  The  boiler  is 
double  riveted  on  circumferential  seams, 
and  sextuple  riveted  with  welt  strip  in- 
side and  out  on  horizontal  seams.  The 
crown  is  radial  stayed  with  i^-inch  stays. 
The  computed  tractive  power  is  31,000 
pounds. 

The  engine  has  two  No.  10  Monitor  in- 
jectors ;  Jerome  packing ;  American  outside 
equalized  air  brake  on  all  drivers;  West- 
inghouse  automatic  on  tender  and  for 
train;   a  gf/^-inch   ;iir   pump:   two   Crosby 


il  is  worth.  Water  and  steam  power  have 
been  relegated  to  a  back  seat,  and  there  is 
to  be  no  further  use  for  coal ;  and  even 
electricity,  which  we  all  know  costs  noth- 
ing to  make,  and  was  soon  going  to  put  H 
stop  to  such  archaic  things  as  steam  en- 
gines, is  also  to  be  put  on  the  shelf.  All 
this,  which  is  absorbed  by  the  average 
reader  as  so  much  gospel,  is  painful  evi- 
dence of  the  great  ignorance  of  first  prin- 
ciples which  possesses  most  people.  If  we 
take  steam  and  put  it  under  pressure,  we 
shall  cause  some  of  it  to  liquefy.  If  at  the 
same  time  we  abstract  from  it  some  of  its 
heat  by  means  of  some  less  hot  body,  we 
shall  perform  this  duty  of  liquefaction 
with  much  greater  ease,  and  we  can  with 
the  command  of  a  sufficient  amount  of 
heat-absorbing  material  liquefy  practically 
all  our  steam  without  exercising  upon  it 
any  pressure  whatever.  I  have  myself 
manufactured  many  tons  of  water  by 
liquefying  steam,  and  by  again  applying 
heat  I  have  succeeded  in  again  vaporizing 
the  liquid  steam  and  generating  power  by 


temperatures  much  lower  down  the  scale. 
In  other  respects  there  arc  no  real  differ- 
ences. Such  difference  as  there  is  de- 
mands machinery  of  more  accurate  make 
and  stronger,  for  an  equal  result,  than 
my  machinery.  There  is  also  a  far  less 
choice  of  cooling  materials  than  I  am  able 
to  make  use  of.  On  one  occasion,  indeed, 
I  employed  the  South  Pacific  Ocean — not 
all  at  once,  but  just  any  part  of  it  which 
hjippened  to  be  at  hand  at  the  moment. 
In  this  respect,  therefore,  my  practice  is 
wider  and  more  general  than  that  of  Mr. 
Triplcr.  In  no  way.  then,  can  he  claim 
an  advantage  over  my  system.  I  see  that 
he  can  carry  his  liquefied  air  in  milk 
cans.  Well,  what  if  he  can?  Our  milk- 
man gives  away  a  quantity  of  liquefied 
steam  with  every  quart  of  milk  he  leaves 
at  the  door — says  it  enables  him  to  sell 
cheaper,  and  it  seems  to  have  the  valuable 
property  of  preventing  some  of  that  fatty 
material  from  collecting  at  the  surface  of 
the  milk,  if  left  standing  for  an  hour  or 
two. 
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3-inch  muffled  safety  valves,  and  a  6-inch 
Star  chime  whistle.  This  is  one  of  fifteen, 
and  they  are  doing  good  work. 


Liquefied  Air  and  Liquefied  Steam. 

The  English  daily  papers — one  of  them 
at  least — have  been  let  loose  on  liquefied 
air.  I  have  noticed  for  some  time  since 
the  death  of  the  late  lamented  Keely  that 
on  your  side  there  was  a  void  to  be  filled. 
This  would  be  a  poor  world  but  for  per- 
petual motion.  If  we  are  to  believe  all  we 
hear  of  Mr.  Tripler,  he  has  stepped  into 
the  shoes  of  Keely,  for  he  has  invented  1 
machine  for  compressing  air.  which,  once 
it  has  been  induced  to  manufacture  about 
3  gallons  of  it,  will  continue  ever  after  to 
manufacture  liquid  air  until  the  brake  is 
applied  to  stop  it.  Now  this  same  liquid 
air  has  slopped  over  the  Atlantic,  and  has 
been  w-orked  up  by  a  daily  paper  for  all 


the  use  of  the  enormous  expansive  force 
thus  set  free.  I  have  applied  this  force  to 
turn  machinery  for  the  grinding  of  corn, 
for  the  spinning  of  cotton  and  for  draw- 
ing vehicles  along  rails.  Is  it  not  mar- 
vellous !  Yet  no  one  gives  me  any  credit 
for  doing  this.  I  am  told  that  the  prin- 
ciple has  been  known  for  years,  and  that 
my  results  are  only  an  improvement  on 
some  results  obtained  a  century  ago  by 
some  fellow  named  Watt,  and  that  Watt 
would  have  done  just  as  well  as  I  can  do. 
but  he  did  not  have  the  appliances  which 
I  can  command. 

Yet  here  comes  Mr.  Tripler.  In  place 
of  a  chemical  combination  of  oxygen  and 
hydrogen  Jilr.  Tripler  takes  a  mechanical 
mixture  of  oxygen  and  nitrogen,  having 
practically  identical  properties  with  my 
steam  gas.  The  only  substantial  differ- 
ence between  his  gas  and  mine  is  that  the 
properties  I  have  described  as  connected 
with  my  gas  are  exercised  by  his  gas  at 


Liquefied  steam  has  many  other  advan- 
tages. At  its  usual  temperatures  it  may 
be  drunk  without  danger,  and  there  are 
thousands  of  uses  to  which  it  can  be  put 
for  which  liquid  air  is  unsuitable,  .^.s  to 
power-production,  liquid  air  is  not  in  it. 
Why.  then,  all  this  fuss  about  liquid  air? 
as  though  Mr.  Tripler  had  discovered  a 
new  principle.  He  has  possibly  improveii 
the  apparatus  for  liquefying  air.  but  here 
his  useful  work  ends,  and  his  liquid  air 
can  only  have  a  very  limited  application ; 
and  when  once  vaporized,  cannot  be  re- 
turned to  the  liquid  state  e-xcept  by  great 
expenditure  of  energ\'.  Its  use.  therefore. 
must  demand  a  great  expenditure  of  fuel, 
and  after  all  he  must  employ  my  liquid 
and  my  motor  to  produce  his  liquid.  Yet 
the  papers  are  full  of  Tripler.  and  say 
nothing  of  me.  Is  this  because  Tripler 
promises  perpetual  motion  and  I  don't? 
Looks  like  it.— \\'.  H.  Booth,  in  American 
Machinist. 
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Railway  Equipment. 

Advance  sheets  of  the  Interstate  Com- 
merce Conimissioii"s  Report  for  the  year 
ending  June  30,  1898,  say : 

"On  June  30.  1898.  there  were  36,234 
locomotives  in  the  service  of  the  railways. 
This  numher  is  larger  by  248  than  the 
previous  year.  Of  the  total  number  of 
locomotives  reported,  9.956  are  classed  as 
passenger  locomotives.  20,627  as  freight 
locomotives,  and  5.234  as  switching  loco- 
motives, a  small  number  being  unclassi- 
fied. The  total  number  of  cars  of  all 
classes  reported  as  in  the  service  of  rail- 
ways on  the  date  named  was  1.326. 174. 
being  an  increase  of  28.694  ^s  compared 
with  June  30.  1897.  Of  the  total  number, 
33-595  w'ere  assigned  to  the  passenger  ser- 
vice and  1,248,826  to  the  freight  service, 
43.753  being  assigned  to  the  service  of  the 
raihvays  themselves.  The  number  of  cars 
owned  by  private  companies  and  in- 
dividuals   that   are    used  by   raihvays    in 


fitted  with  automatic  couplers,  the  increase 
in  this  case  being  230,849.  The  summaries 
indicate  that  practically  all  of  the  loco- 
motives and  cars  assigned  to  the  passenger 
service  are  fitted  with  train  brakes,  and 
that  out  of  a  total  of  9,956  locomotives 
assigned  to  this  service  5,105  are  fitted 
with  automatic  couplers,  and  32.697  cars 
out  of  a  total  of  33.595  cars  in  the  same 
service  are  also  so  fitted.  A  correspond- 
ing statement  for  freight  equipment  is  as 
follows:  Out  of  a  total  of  20.627  locomo- 
tives assigned  to  the  freight  service  19.414 
are  fitted  with  train  brakes  and  6.229  with 
automatic  couplers,  but  out  of  a  total  of 
1.248,826  cars  assigned  to  the  freight  ser- 
vice only  567,409  are  fitted  with  train 
brakes  and  851.533  with  automatic  coup- 
lers. The  number  of  switching  locomo- 
tives fitted  with  train  brakes  was  3,877, 
and  the  number  fitted  with  automatic 
couplers  was  1,199.  Of  the  total  number 
of  cars  of  all  classes  in   service  on  June 
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transportation  is  not  covered  by  reports 
filed  with  the  Commission. 

"An  inspection  of  the  summaries  which 
arc  designed  to  show  the  density  of  equip- 
ment and  the  efficiency  of  its  employment. 
shows  that  during  the  year  ending  June  30, 
i8g8,  the  railways  in  the  United  States 
used  20  locomotives  and  718  cars  per  100 
miles  of  line.  Referring  to  the  country 
at  large,  it  appears  that  50,328  passengers 
were  carried,  and  1.343.906  passenger- 
miles  were  accomplished  per  passenger 
locomotive,  and  42.614  tons  of  freight 
were  carried,  and  5.530,498  ton-miles  ac- 
complished per  freight  locomotive.  All 
of  these  items  show  an  increase  as  com- 
pared with  those  of  the  previous  year  end- 
ing June  30.  1897. 

"Including  under  the  term  equipment 
both  locomotives  and  cars,  it  is  noted  that 
the  total  equipment  of  railways  on  June 
30,  1898.  was  1.362,408.  Of  this  number 
641,262  were  fitted  with  train  brakes,  the 
increa-e  being   115.076.   and  909.574   were 


30.  1898,  607.786  were  fitted  with  train 
brakes,  the  increase  during  the  year  being 
115.227.  and  896.813  were  fitted  with  auto- 
matic couplers,  the  increase  in  this  case 
being  227.876." 


Another  Hero. 

The  heroes  of  railroad  life  appear  to 
stand  forward  every  time  when  the  call 
for  bravery  arises.  The  latest  of  the  many 
deeds  worthy  of  the  admiration  of  man- 
kind is  thus  reported  in  a  recent  dispatcli 
from  Vancouver,  B.  C. : 

"Harry  Honey,  a  watchman  of  the  Can- 
adian Transcontinental  Railway,  on  th'.* 
Cherry  Creek  section,  prevented  a  .serious 
disaster  on  Sunday  morning.  About  mid- 
night on  Saturday  the  Cherry  Creek  bridge 
caught  fire  and  was  destroyed.  Honey 
and  his  wife  were  the  only  ones  within 
fifty  miles  of  the  place.  Coming  west 
toward  Cherry  Creek  was  the  limited  ex- 
press, and  approaching  eastward  was  the 


excursic;n  tram  carrying  400  American 
journalists  on  their  return  trip. 

"The  stream  was  swollen  by  heavy  rains 
and  the  current  was  swift,  but  Honey 
knew  that  the  only  way  to  save  the  ex- 
cursion train  was  to  swim  across  and 
reach  the  signal  station  on  the  opposite 
side.  He  started  out.  and  after  a  hard 
struggle  succeeded  in  making  a  landing  on 
the  opposite  bank. 

"He  reached  the  flag  station,  900  yards 
distant,  and  signalled  the  train,  which  was 
rapidly  approaching.  When  the  women 
journalists  on  the  train  heard  of  Honey's 
heroism  they  crowded  around  to  shake 
hands  with  him.  and  some  of  the  men 
pressed  him  to  take  money,  but  Honey  re- 
fused. He  wanted  to  return  quickly  to 
flag  the  train  on  the  other  side,  but  fainted 
from  exhaustion  before  he  could  reach 
the  burned  bridge,  and  meanwhile  his  wife 
had  flagged  the  limited." 


The  Guayaquil  &  Quito  Railway  Com- 
pany, Box  37,  Guayaquil,  Ecuador,  South 
America,  would  be  glad  to  have  catalogues 
of  concerns  manufacturing  any  and  every- 
thing used  in  the  construction,  mainten- 
ance and  operation  of  a  railroad. 


The  Mason  Regulator  Company,  ot 
Boston,  have  sent  us  a  neat  catalog  of  the 
Alason  governor.  This  tells  the  story  of 
its  success  in  a  few  words  and  shows  its 
construction  and  application  very  clearly. 
Several  letters  of  commendation  are  also 
given  which  simply  add  to  the  proof  of 
its  popularity. 


Siberia  is  ahead  of  this  country  in  some 
things,  according  to  John  W.  Bookwalter, 
v>ho  says :  "At  every  .station  on  the  rail- 
way there  is  placed  in  front  of  the  station, 
at  a  point  convenient  of  access  by  the 
passengers,  a  large  cask  of  cool  water  that 
has  been  boiled,  and  it  is  the  duty  of  the 
station  master  to  see  that  the  supply  is 
kept  up.  This  is  free  to  all  passengers, 
even  to  the  poorest  emigrant,  whose  com- 
fort and  welfare  are  provided  for  in 
many  ways  with  thoughtful  care." 


Liquid  hydrogen,  which  is  the  great 
agent  now  discovered,  is  described  as  a 
clear,  colorless,  transparent  and  very  vola- 
tile fluid,  no  clearer  than  pure  water,  but 
only  one-fourteenth  the  density  of  water. 
In  its  lightness  it  is  out  of  all  proportion 
to  any  known  liquid.  A  piece  of  paper 
when  placed  in  it  sinks.  The  difference 
between  liquid  hydrogen  and  liquid  air  is 
as  great  if  not  greater  than  the  difference 
between  the  ordinary  temperature  and 
liquid  air.  Liquid  hydrogen  places  tem- 
perature at  within  twenty  degrees  of  ab- 
solute zero,  which  is  represented  by  494 
degrees  Fahr.  and  273  degrees  Centigrade 
below  zero.  The  boiling  point  of  liquid 
hydrogen  is  252  degrees  below  zero,  at 
whicli  it  is  capable  of  enormous  pressure. 
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General  Correspondence. 

, o  ^ 

^lll  letters  in  Hits  Dcl^arlincnt  must  have  name  of  author  attached. 


What  Causes  Flat  Spots  on  Tires. 

I  liaxx'  read  in  tlu-  Jiiiu-  luiiiihur  the  ar- 
ticle on  "What  Makes  Flat  Spots  on  the 
Drivers?"  Mr.  Kingan  claims  that  tl'.e 
speed  has  nothing  to  do  with  flattening 
of  tires,  but  claims  that  it  is  the  slip  of 
the  wheels.  Now,  I  think  every  observ- 
ing engineer  has  noticed  that  an  engine 
will  slip  working  hard  while  right  side  is 
leaving  lower  quarter ;  but  if  that  made 
the  flat  spots,  all  tires  would  be  flattened 
the  same,  as  all  wheels  are  connected, 
which  is  not  the  case,  according  to  my  ex- 
perience and  observation. 

The  road  I  am  employed  upon  has  a 
large  number  of  Baldwin  engines,  17  x  24- 
inch  cylinders,  s-foot  wheels.  Now,  these 
engines  are  all  alike,  and  they  will  run  on 
freight  for  two  years  between  shopping 
without  flattening  enough  so  you  can 
notice  by  riding  on  them.  The  same  en- 
gines on  passenger  trains,  in  making  about 
60,000  to  70,000  miles,  will  have  very  bad 
spots  on  left  side,  especially  on  forward 
drivers,  and  will  show  scarcely  any  on 
right  side  of  engine. 

I  have  observed  that  engineers  who  run 
with  wide-open  throttle  with  engineer's 
lever  in  first  notch,  will  flatten  wheels 
quicker  than  some  who  do  not  use  quite 
so  much  throttle  and  use  reverse  lever  ,i 
little  more.  The  writer  fired  engines 
twenty-five  years  ago  for  some  of  the  old- 
time  runners  who  never  were  known  to 
run  with  reverse  lever  higher  than  the 
third  notch,  and  the  engines  would  run  so 
long  between  shopping  that  the  tires  would 
be  very  badly  worn ;  but  never  knew  them 
to  flatten.  But  the  writer  has  run  the 
same  engine  on  passenger  train  at  greater 
speed,  and  worked  higher  on  quadrant, 
and  she  would  flatten  tire  same  as  the 
modern  engines  of  to-day.  I  hope  some- 
one will  let  us  know  what  makes  flat  spots 
on  drivers.  R.  T.  Stafford. 

Miiiiical^olis,  Minn. 


Hot  Bearings  and  Good  Oil  Cups. 

BY  EUGENE  m'.\ULIFFE. 

The  old  saying  that  "the  best  engine  in 
the  world  is  a  poor  one  if  she  does  not 
steam,"  is  a  true  one,  and  next  to  the 
poor  steamer  is  the  engine  that  is  con- 
tinually troubled  with  hot  pins  and  boxes. 

Hot  bearings,  like  the  poor,  we  will  al- 
ways have  with  us ;  but  the  minimum 
number  is  the  goal  we  are  striving  toward. 
In  discussing  this  matter  we  will  not 
speak  of  the  flyer  with  84-inch  drivers 
and  54-inch  truck  and  trail  wheels,  but 
rather  the  more  common  type  of  engine 
of  from  40  to  60  tons  weight  and  54  to  60- 


inch  drivers — the  class  that  pulls  the 
greater  number  of  trains  moved  on  Amer- 
ican railroads.  Granted  that  rod,  driving 
and  truck  brasses  arc  of  the  best  material 
and  fitted  properly,  then  comes  the  ques- 
tion of  lubrication,  an  item  of  the  utmost 
importance.  In  regard  to  main  pins,  I  am 
confident  that  their  greatest  enemy  is  de- 
fective lubrication,  or  rather  the  defective 
application  of  lubricants. 

I  am  an  advocate  of  the  use  of  cylinder 
oil  on  main  pins,  believing  it  the  most 
economical :  and  to  those  who  urge  the 
use  of  engine  oil   instead,  on  the  ground 
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Fig.  2 

m'.^uliffe's  oil  cup. 

that  cylinder  oil  will  not  flow  in  cool 
weather  until  heating  commences,  I  beg 
to  call  their  attention  alike  to  the  grease 
cup  and  their  particular  style  of  rod  cup. 
Cylinder  oil  will  feed  in  the  coldest 
weather  with  the  right  kind  of  cup,  and 
engine  oil  will  not  carry  main  pins  that 
a  heavier  oil  will.  The  requisite  quality 
of  a  good  rod  cup  is  that  it  will  feed  a 
small  quantity  of  oil,  and  that  constantly. 
To  insure  this  last  feature,  the  feed  must 
be  a  forced  one,  and  the  straightwire  or 
Dreyfus  feed  is  not  a  forced  feed,  but  is  a 
combination  of  gravity  and  viscosity  in- 
stead. A  small  particle  of  dirt,  a  flake  of 
babbitt,  the  minute  thread  of  brass  broken 
off  the  shank  of  the  cup,  often  serves  to 
stop  its  motion,  and  a  hot  pin  is  the  result. 
The  light  screw  or  rivet  style  of  feed  is 
even  more  pernicious,  as  screwing  down 
the  cover  often  hermetically  seals  the  cup. 


causing  a  shortage  that  soon  becomes 
manifest. 

Fig.  I  shows  a  rod  cup  that  will  feed. 
The  plunger,  by  virtue  of  the  valve  seat 
at  top  of  post,  is  loose  enough  to  escape 
the  jamming  of  foreign  particles  that  the 
Dreyfus  feed  is  subject  to,  and,  in  addi- 
tion, the  weight  of  the  large  end  will 
cause  it  to  lift  in  the  coldest  weather,  and 
in  every  case  a  small  portion  of  the  oil 
caught  between  the  shoulder  of  the  plung- 
er and  its  seat  must  go  down.  This  valve 
joint  admits  of  a  loose  fit  in  the  post,  and 
with  a  screw  and  jam-nut  in  the  cover 
there  need  be  no  trouble  in  regulating  the 
feed  by  the  lift. 

If  this  style  of  feed  errs  at  all,  it  is  on 
the  side  of  an  increase  ip  cold  weather. 
Where  engine  oil  is  used,  the  needle  feed 
is  the  best,  provided  that  the  tapered  bear- 
ing surface  of  the  needle  is  from  lJ4  to 
lyi  inches  long,  and  which  if  pushed 
down  would  bear  evenly  its  full  length  in 
the  post,  as  shown  in  Fig.  2.  A  short, 
blunt  needle  is  a  delusion  and  will  never 
give  good  satisfaction,  an  extra  tighten- 
ing of  the  cover  often  altering  the  open- 
ing so  per  cent.  In  all  cases  the  oil  used 
in  filling  cups  should  be  carefully  strained. 
When  a  hot  pin  develops,  every  engineer 
has  his  favorite  remedy — sulphur,  soap, 
salt,  lye,  graphite,  etc.  Lampblack  I  be- 
lieve to  be  the  best  of  all ;  it  is  a  slow- 
grinder — in  fact,  more  of  a  polisher — and, 
being  almost  pure  carbon,  will  stand  a 
very  high  temperature.  Neither  will  lamp- 
black shrink  or  discolor  brass,  but.  on  the 
other  hand,  will  probably  do  more  to  cor- 
rect mechanical  inequalities  than  any  other 
dope  that  can  be  used.  In  regard  to  driv- 
ing boxes,  I  think  that  defective  hub  bear- 
ings are  answerable  for  a  great  deal  of 
trouble.  I  have  noticed  that  the  greatest 
number  of  hot  boxes  occur  to  those  wheels 
that  carry  the  blind  tires,  regardless  of 
their  location.  I  can  only  account  for  this 
on  the  ground  that  the  crowned  surface  of 
blind  tires  leads  them  to  follow  the  unfor- 
tunate predisposition  that  a  great  many 
engines  have,  to  run  to  one  side  or  the 
other,  and.  as  a  matter  of  course,  the  more 
they  run  to  that  side  the  more  they  want 
to.  I  recall  a  class  of  19  x  26  moguls  that 
chronically  suffered  from  hot  boxes  on 
the  main  drivers ;  they  carrjing  the  blind 
tire,  the  heating  spreading  from  the  jour- 
nal to  the  eccentrics,  until  the  valve  oil 
can  was  kept  busy.  Another  class  of 
ten-wheel  engines  with  same  cylinder  suf- 
fers 75  per  cent,  of  their  hot  boxes  on  for- 
ward drivers,  they  also  carrying  the  blind 
tire. 

In  both  instances  the  road  was  extreme- 
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ly  crooked,  with  curves  as  short  as  6  de- 
grees. When  a  box  is  receiving  sufficient 
good  oil,  and  which  is  packed  in  such  a 
manner  as  to  supply  the  journal  regularly, 
and  excessive  heat  develops,  it  is  reason- 
able to  argue  that  some  abnormal  condi- 
tion exists,  such  as  hard,  coppery  spots  in 
the  brass,  a  seamy  journal  or  the  presence 
of  too  much  grit  and  dirt.  If  serious  de- 
lay to  the  train  would  be  avoided,  some- 
thing more  radical  than  oil  is  needed  to 
keep  the  journal  from  growing  hotter. 
To  this  end  I  am  an  advocate  of  cold 
water  as  a  means  of  carrying  off  the  heat. 
To  the  mistaken  impression  that  pure 
water  is  a  lubricant  can  be  attributed 
most  of  the  abuses  that  result  from  its 
use.  Water  without  an  admixture  of  oil 
of  some  sort  simply  cleanses  the  rubbing 


A  Point  in  Freight   Car  Construction. 

1)V    \VM.    J.    KNO.\. 

In  the  effort  of  railroad  managers  to 
effect  economy  in  operation  and  increase 
revenues,  one  line  of  attack  has  been 
directed  toward  decreasing  the  deadweight 
of  cars  in  proportion  to  the  carrying 
capacity.  This  and  the  struggle  of  com- 
peting lines  to  cdntrol  the  transportation  of 
special  commodities  have  been  the  means 
of  rapidly  bringing  into  service  cars  of 
immense  size  and  ever-increasing  capacity, 
until  now  coal  or  gondola  cars  of  from 
80,000  pounds  to  100,000  pounds'  capacity 
are  common ;  special  cars  for  furniture, 
woodenware,  etc.,  are  of  50  feet  and  up- 
wards in  length,  8  feet  6  inches  to  9  feet^ 
in  width  and  height  inside,  and  of  80.000 


structed,  is  made  up  entirely  of  rectangu- 
lar sections. 

The  car  is  in  service  but  a  short  time 
when  from  shrinkage,  unequal  loading, 
etc.,  the  side  frames,  from  the  sills  up- 
ward, are  racked  out  of  line.  On  roads 
where  coal  is  habitually  transported  in 
bo.x  cars  this  racking  is  especially  notice- 
able. 

The  writer  has  seen  a  38-foot  furniture 
car  so  loaded  that  the  roof  was  racked 
4]4  inches  out  of  plumb  at  the  center,  and 
while  it  probably  illustrates  an  extreme 
case  of  this  kind,  observation  will  show 
that  distortion  of  this  character  is  com- 
mon to  the  great  majority  of  cars,  more 
especially  large  ones,  and  is  no  doubt 
responsible  for  much  trouble  from  leaky 
roofs. 


FREIGHT   CAR   ROOF   FRAMING. 


surfaces,  and  a  rapid  cutting  results.  All 
engineers  are  familiar  with  the  fact  that 
a  dew  or  light  fall  of  rain  makes  a  slippy 
rail,  while  a  heavy  rain  thoroughly  cleans- 
ing the  track  gives  the  highest  possible 
degree  of  adhesion.  So  it  is  with  water 
applied  to  bearings.  When  used  in  con- 
nection with  oil,  the  water  keeps  the  heat 
down,  while  the  oil  keeps  the  metals  sepa- 
rate. The  proper  application  of  water  is 
made  by  way  of  the  cellar,  oiling  freely 
from  the  top ;  and  if  used  in  time,  all  cut- 
ting, shrinking  or  distortion  of  the  brass 
can  be  avoided.  Water,  however,  will  not 
refit  a  burned-out  bearing,  and  in  no  case 
should  it  be  u.sed  as  a  substitute  for  oil 
or  proper  attention. 

Perhaps  it  is  needless  to  say  that  water 
drawn  from  injectof  frost  cocks  at  250 
degrees  temperature  will  not  answer 
the  purpose ;  cold  water  is  what  is 
wanted. 

Springfield,  Mo. 


pounds'  capacity,  while  bo.x  cars  may  be 
found  of  100.000  pounds'  capacity. 

These  enlargements  have  brought  in 
their  train  necessary  modifications  in  con- 
struction, and  many  new  designs  and  im- 
provements have  been  made  in  trucks, 
the  truck  and  body  bolsters,  draft  gear, 
etc.,  and  much  has  been  written  as  to  the 
most  advantageous  spacing  of  sills  and 
body  truss  rods.  Necessarily  and  properly 
the  foundation  frame  has  received  most 
attention,  though  in  some  details  the 
superstructure  has  been  looked  after,  but 
in  one  particular  at  least,  viz.,  the  lateral 
stiffness  of  the  frame  and  roof  many 
cars  now  in  service  and  being  built  are 
deficient.  This  applies  more  especially  to 
long  cars  of  great  height  and  width. 

The  braces  divide  the  side  walls  of  the 
car  into  triangular  sections  so  that  longi- 
tudinal racking  of  the  frame  is  all  but  im- 
possible, in  like  manner  the  end  walls  are 
maintained  square  laterally  with  the  end 
sills,  but  the  roof  frame,  as  usually  con- 


Diagonal  tie  rods  in  the  roof  frame 
from  the  corners  to  the  center  of  car,  or 
diagonal  braces  would  certainly  in  a  large 
measure  overcome  this  defect.  In  some 
of  the  plans  for  metal  car  construction 
such  braces  have  been  provided,  and  a  few 
wooden  cars  will  be  found  so  built.  An 
examination,  however,  of  late  designs 
from  about  a  dozen  leading  roads,  cover- 
ing box  and  furniture  cars  from  36  feet 
to  50  feet  in  length,  disclosed  in  one  case 
only  such  braces. 

The  writer  believes  that  when  the 
present  crop  of  large  cars  shall  have  been 
in  service  a  few  years  the  lack  of  such 
bracing  will  be  more  apparent. 

Fig.  I  is  the  roof  plan  for  a  40-foot 
80.000  pound  capacity  box  car  of  recent 
design  where  diagonal  ties  are  provided. 
As  will  be  seen  they  are  of  flat  iron 
riveted  to  center  crosses  at  ridge  pole, 
and  formed  with  round  ends,  with  nuts 
tightening  against  malleable  iron  washers 
on  outside  of  fascias  at  center  of  car  and 
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at  corners.  The  tics  follow  the  angle  of 
roof  and  are  let  in  flush  with  carlines 
and  purlines.  In  this  way  they  do  not 
interfere  with  roof  plates,  nor  are  they 
conspicuous  inside  the  car.  A  carline  is 
located  centrally  under  the  cross-piece, 
and  is  increased  in  section  to  provide  for 
such  downward  thrust  as  tension  of  the 
members  may  transmit  to  it. 


A  Talk  With  the  Firemen. 

The  day  is  fast  approaching  when  the 
men  holding  the  positions  on  the  left  side 
of  our  locomotives  must  be  scientific  fire- 
men. You  will  say,  "What  do  we  know 
about  science?"  I  will  ask,  What  can  you 
learn?  As  one  of  the  professors  in  our 
public  school  used  to  say,  always  spell 
can't  with  three  letters — t-r-y. 

Now  boys  you  know  that  coal  or  carbon 
will  burn  vi'hen  it  is  heated  to  a  tempera- 
ture that  will  cau.se  the  oxygen  of  the 
atmosphere  to  unite  with  it.  This  is 
taught  us  by  chemistry — a  science.  It  is 
to  study  by  practice  the  exact  amount  of 
carbon  that  is  needed  to  supply  the  oxygen 
that  is  being  taken  into  the  firebox 
through  the  grates  to  maintain  a  certain 
temperature  that  the  modern  method  of 
firing  is  trying  to  accomplish. 

This  cannot  be  learned  in  one  day,  for 
some  of  the  best  chemists  have  labored 
for  months  on  the  proper  unison  of  cer- 
tain gases  to  produce  a  certain  kind  of 
material. 

Our  railway  managements  are  con- 
servative and  do  not  expect  impossibilities, 
but  they  know  that  if  the  coal  is  furnished 
regularly  and  in  the  exact  amount  that 
there  will  be  almost  perfect  combustion, 
the  coal  account  will  be  reduced  to  the 
minimum  and  there  will  be  less  cause  for 
complaint  from  the  traveling  public. 

Regulate  your  firing  like  the  lubricator 
is  regulated ;  make  yourself  a  mechanical 
fireman,  but  add  the  intelligence  of  the 
conditions  with  your  actions. 

A  great  many  firemen  after  getting  their 
fire  started  when  they  are  beginning  to 
learn  the  one-shovel  practice,  wait  too 
'long  or  until  the  fire  is  burned  too  low 
before  they  begin  with  the  one  shovel, 
with  the  result  that  pressure  cannot  be 
kept  up.  Begin  while  the  stack  is  emitting 
a  light  spray  of  smoke,  and  maintain  this 
white-looking  smoke.  If  you  find  you  can 
space  your  fires  a  little  further  apart  you 
will  reduce  the  amount  of  smoke  and  color 
also. 

Whatever  the  nature  of  your  coal,  you 
should  try  to  maintain  it  as  near  the  same 
grade  as  possible.  But,  you  will  say,  we 
use  a  run  of  mine  coal  varying  in  size 
from  dust  to  hoosier  pumpkins. 

If,  when  you  have  broken  your  coal,  a 
shovelful  of  slack  is  thrown  on  it,  and  a 
couple  of  turns  of  the  shovel  is  made,  as 
the  street  builders  mix  their  gravel  and 
cement,  this  will  consume  the  coal  and 
slack    at    the    same    time,    and    a    similar 


grade  can  be  maintained  throughout  the 
trip. 

Do  not  worry  about  the  bell  being  rung, 
or  watching  for  the  hind  end  around  left 
curves;  the  company  will  provide  for  this 
when  they  see  you  are  making  an  effort 
to  fire  economically. 

If  you  are  on  fast  scheduled  train  that 
must  be  terminalcd  on  time,  do  not  let  it 
be  said  you  "fell  down"  on  steam.  If 
you  don't  fire  with  one  shovelful  but  five 
miles  the  first  day,  select  a  level  piece  of 
road  or  where  the  time  is  easiest  made, 
and  experiment.  Do  not  let  the  pressure 
get  so  far  back  you  cannot  increase  it.  If 
you  fail  the  first  day,  try  a  little  different- 
ly the  next.  You  fellows  who  have  been 
using  six  and  eight  shovelfuls  to  a  fire,  I 
would  most  emphatically  recommend  a  re- 
duction of  5  per  cent,  at  once ;  then  grad- 
ually reduce  over  portions  of  the  road, 
that  experience  will  teach  you,  until  you 
have  reduced  the  amount  of  coal  consumed 
to  a  minimum  over  the  entire  division. 

The  days  of  the  coal-shoveler  on  the 
railroads  are  numbered ;  and  if  you  expect 
to  get  to  the  front,  or  rather  on  the  right- 
hand  side,  be  up  to  date. 

W.    J.    TORR.VNCE. 

Evansvillejnd. 


Defective  Draft  Arrangements. 

On  the  system  for  which  I  ain  employed, 
as  well  as  the  majority  of  the  roads  in 
this  country,  the  officials  are  endeavoring 
to  curtail  expenses  by  practicing  the  strict- 
est economy  in  the  consumption  of  sup- 
plies of  various  kinds.  Among  the  rest 
the  coal  consumption  is  coming  in  for  a 
great  amount  of  attention,  and  naturally 
iliose  making  a  poor  coal  record  stand  a 
good  chance  of  being  "jacked  up"  by  the 
powers  that  be.  It  must  be  conceded  that 
by  careful  handling  of  an  engine,  with  a 
due  regard  to  the  laws  that  govern  com- 
bustion, far  better  results  can  be  obtained 
by  an  engineer  than  if  he  was  careless  in 
these  particulars.  Yet  I  claim  that  many 
a  good,  careful  man  gets  blamed  for  hav- 
ing a  poor  coal  record,  when  in  reality  the 
blame  lies  with  the  defective  arrangement 
of  the  draft  appliances  in  the  front  end. 

Chief  among  the  defects  which  have 
come  under  my  observation,  are  exhaust 
pipes  out  of  line  with  the  stack.  When  an 
engine  leaves  the  back  shop,  it  is  the  prac- 
ticev  at  a  number  of  points  where  I  have 
been  located,  to  jack  the  engine  up  level, 
then  drop  a  plumb  line  from  the  center  of 
stack  saddle,  and  if  it  is  true  with  the 
center  of  exhaust  base,  everything  is  sup- 
posed to  be  O.  K.  The  exhaust  pipe,  noz- 
zle and  stack  are  put  in  place  afterwards, 
and  if  any  of  these  are  but  a  trifle  out.  It 
makes  a  serious  difference  by  the  time  the 
exhaust  steam  reaches  the  top  of  stack, 
and  it  is  impossible  to  get  good  results 
from  an  engine  under  these  conditions. 
I  remember  well  on  one  occasion  when 
the  mogul  engines  began  to  come  into  gen- 


eral use,  getting  one  new  from  the  shop, 
and  after  struggling  along  for  a  few  trips 
trying  to  haul  a  train  without  steam,  be- 
sides burning  up  all  the  coal  we  could  pile 
on  the  tank,  the  exhaust  pipcwa^  "booked" 
to  be  put  in  line  with  the  stack.  The  re- 
sult was,  it  was  found  to  be  out  about  Yt 
inch  at  base,  which  on  being  rectified  re- 
sulted in  us  getting  not  only  lots  of  steam, 
but  also  effected  a  saving  of  about  50  per 
cent,  in  fuel.  I  consider  that  the  proper 
way  to  test  if  exhaust  pipe  is  in  line  is  to 
level  up  engine,  see  also  that  nozzle  is 
perfectly  level ;  then  if  a  line  run  from 
the  exact  center  of  top  of  stack  is  dead 
in  line  with  center  of  nozzle,  then,  and 
only  then,  is  exhaust  pipe  true  with  stack. 

Again,  it  often  happens  that  the  ex- 
haust pipe  is  too  long,  and.  in  consequence, 
the  exhaust  steam  fails  to  expand  suffi- 
ciently to  fill  the  stack  before  it  reaches 
the  top ;  thus  failing  to  create  a  vacuum 
and  give  a  perfect  draft.  The  engine  is 
reported  as  steaming  poorly,  and  the 
trouble  may  be  overcome  by  putting  a 
bridge  in  the  nozzle,  thus  giving  the  steam 
enough  spread  to  fill  the  stack ;  but  this 
can  only  be  done  at  the  expense  of  the 
coal  pile,  besides  increasing  the  back  pres- 
sure. In  my  experience  with  engines  hav- 
ing cylinders  18  inches  in  diameter,  or 
greater,  the  best  results  are  obtained  by 
having  the  top  of  nozzle  not  less  than  30 
inches  from  top  of  smoke  arch,  with  either 
one  or  two  petticoat  pipes,  which  must 
also  be  in  perfect  line  with  the  stack. 
When  two  petticoat  pipes  are  used,  the 
barrel  of  the  lower  one  should  be  about 
10  inches  in  diameter,  with  a  flare  of  from 
16  to  17  inches,  and  should  be  set  about  i 
inch  above  nozzle.  The  barrel  of  the 
upper  pipe  should  be  from  2  to  3  inches 
wider  than  the  lower  one,  with  the  same 
flare,  and  set  about  I  inch  above  the  lower 
one  and  clear  of  smoke  arch  about  2  inches 
at  top. 

The  stack  itself  is  an  important  factor 
in  the  steaming  qualities  of  an  engine,  but 
with  an  arrangement  as  above  a  stack 
about  52  inches  long  and  16  inches  in 
diameter  gives  verj'  good  results. 

When  the  diaphragm  sheet  is  between 
the  steam  pipes  and  the  flue  sheet  the  hot 
cinders  lodge  around  the  steam  pipe  joints. 
The  front  end  draws  in  more  or  less  air; 
the  heat  around  the  joint  is  sometimes 
excessive,  causing  undue  expansion  and 
contraction,  resulting  ultimately  in  leak- 
ing joints,  which  may  run  some  time  before 
they  get  bad  enough  to  be  detected  and 
remedied,  thereby  causing  another  waste 
of  coal. 

The  remedy  for  this  is  simply  to  move 
the  draft  sheet  to  the  front  of  the  steam 
pipes  when  the  hot  cinders  will  be  drawn 
forward  into  the  extension  where  they 
belong,  instead  of  forming  a  furnace 
around  the  steam  pipe  joints. 

Another  great  drawback  to  a  perfect 
draft  is  the  fine  netting  that  is  put  in  front 
ends   to   prevent   the  emission   of   sparks. 
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Not  only  is  the  netting  itself  a  serious 
obstruction  to  the  draft,  but  owing  to  the 
web  being  so  fine  the  greater  part  of  it 
fiuickly  chokes  up,  leaving  but  a  small 
space  for  the  exit  of  the  gases.  As  the  en- 
gine fails  to  steam  the  nozzle  is  reduced 
with  the  resultant  evils  of  tearing  up  the 
fire  and  increasing  the  back  pressure.  At 
the  same  time  the  benefit  of  the  fine  netting 
as  a  spark  arrester  is  greatly  neutralized 
owing  to  the  increased  draft  on  the  fire. 
thereby  throwing  out  small  particles  of 
blazing  coal  which,  with  a  softer  exhaust, 
would  have  stayed  in  the  firebox  until  en- 
tirely consumed.  Where  very  fine  netting 
is  used  it  is  my  opinion  that  it  would  be 
wise  to  replace  it  with  a  coarser  grade, 
provided  that  all  the  other  arrangements 
in   the   front    end    were   in   perfect    trim. 


Now,  in  locomotive  work  both  engines 
should  receive  steam  at  once;  therefore, 
the  overpass  should  be  made  to  work  at  all 
times  when  starting  the  engine,  and  should 
he  opened  without  the  extra  valve.  It 
must  close  just  at  the  right  time,  as  will 
be  explained.  Now,  say  we  connect  the 
high-pressure  exhaust  pipe  to  low-pres- 
sure steam  chest.  The  overpass  is  opened 
at  the  same  lime  the  throttle  valve  is.  and 
the  steam  would  pass  into  steam  chest 
down  into  low-pressure  cylinder,  but  it 
would  also  pass  back  through  the  exhaust 
pipe  from  high-pressure  side,  and  that 
would  not  do.  Therefore,  we  must  close 
up  the  exhaust  pipe  from  the  high-pres- 
sure side  until  we  wish  to  close  the  over- 
pass. When  we  close  the  overpass  we 
want  to  have  the  exhaust  steain  from  the 
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Then  the  engine  would  steam  so  much 
more  freely  that  we  could  use  a  larger 
nozzle,  and  so  reduce  the  tearing  action 
on  the  fire  that  the  emission  of  sparks  and 
the  consumption  of  coal  would  be  reduced 
to  a  mininnnn.  A.  M.  Ste\v.\rt. 

P'icksburg,  Miss. 


The  Intercepting  Valve  of  the  Schenec= 
tady  Compound. 

RY'   C.    R.    PETRIE. 

Compound,  as  used  in  steam  engines, 
means  the  second  use  of  steam,  or  ex- 
pansion in  a  second  cylinder.  After  ex- 
pansion in  a  small  cylinder  the  exhaust  is 
introduced  into  a  larger  one  and  used  to 
do  work  upon  a  larger  piston  area  before 
it  is  exhausted  to  the  amosphere. 

The  small  cylinder  is  called  high-pres- 
sure, because  steam  is  admitted  at  a  high 
pressure  from  the  boiler.  The  large  one 
gets  the  steam  after  it  has  done  its  work 
in  the  small  one ;  therefore  it  is  at  a  low 
pressure.  In  some  stationary  engines  a 
compound  is  fitted  witli  a  small  pipe, 
taking  live  steam  from  steam  pipe  to 
low  pressure  steam  chest,  called  an  over- 
pass. In  this  pipe  there  is  a  valve  which 
the  engineer  can  reach  readily,  which  he 
uses  before  starting  to  warm  the  large 
cylinder,  or  help  engine  off  of  center,  in 
case  high  side  was  on  that  point. 


high-pressure  side  take  the  place  of  the 
wire-drawn  overpass  steam  in  the  low- 
pressure  .steam  chest,  and  we  want  it  to 
be  at  about  the  same  pressure.  In  my  last 
paper  I  described  Mr.  Pitkin's  old  style, 
intercepting  valve.  This  time  I  will  de- 
scribe his  new  style,  which  is  just  the 
same  as  his  old  one,  except  in  better 
shape.  He  also  has  introduced  a  reducing 
valve  which  will  reduce.  He  has  placed 
the  small  live  steam  pipe  inside  of  smoke 
arch  instead  of  bringing  it  outside  at  rear 
of  saddle ;  thereby  he  gains,  for  the  loss 
of  steam  is  less  on  account  of  the  super- 
heat of  smoke  arch.  In  looking  into  the 
smoke  arch  of  the  new  style  you  see  the 
large  pipe  curved  from  one  side  to  the 
other  the  same  as  before,  except  this  pipe 
has  ribs  cast  into  it  extending  lengthwise. 
This  is  done  to  help  in  superheating  the 
steam  that  passes  through  it,  as  in  being 
built  this  way  the  pipe  gathers  more  heat 
as  it  passes  to  the  stack  from  the  firebox. 
This  large  pipe  is  the  exhaust  pipe  from 
the  high-pressure  side  to  the  low-pressure 
steain  chest,  and  is  called  the  receiver. 

Behind  this  pipe,  on  the  left  side,  you 
see  a  large  pipe  leading  to  left  steam 
chest  from  nigger-head ;  this  is  the  main 
steam  pipe.  On  the  right  side  you  see  a 
small  pipe,  direct  into  saddle  from  nigger- 
head  ;  this  is  the  live  steam  pipe  to  low- 


pressure  chest,  same  as  the  small  copper 
pipe  that  comes  out  at  rear  of  old  style. 

Now  let  us  look  into  the  cylinder  that 
is  cast  in  the  saddle  on  right  side.  We 
will  take  off  this  small  cylinder  A  (dash 
pot)  by  removing  the  head  at  back  of 
saddle  cylinder,  take  key  out  of  piston, 
and  lay  this  part  to  one  side.  The  next 
thing  take  out  this  bushing  and  the  inter- 
cepting valve.  Wc  find  that  this  cylinder 
extends  the  entire  length  of  saddle  from 
back  to  front.  Taking  off  the  forward 
head  B  we  have  another  small  cylinder,  a 
cage,  and  two  valves  that  fit  with  a  taper 
to  the  cage. 

Laying  this  to  one  side,  wc  start  in  at 
the  back  of  saddle  again.  The  first  open- 
ing we  come  to  in  cylinder  is  located  a 
few  inches  in  and  at  the  top;  it  is  about 
4  inches  across  and  ij^  or  2  inches  in 
length.  This  opening  C  is  where  small 
pipe  from  boiler  enters.  A  short  distance 
farther  in  we  come  to  five  or  six  small 
openings  cored  out  in  a  circle  D.  This  is 
opening  to  low  steam  chest,  where  live 
steam  passes  from  C  at  certain  position  of 
intercepting  valve.  Still  farther  in  we  find 
a  large  opening  at  top  and  bottom  of 
cylinder,  opposite  each  other  E  E,  and 
farther  on  there  is  another  one  at  top 
and  bottom  F  about  the  same  size. 

These  openings  are  where  the  receiver 
pipe  is  connected  and  the  exhaust  steam 
passes  through  the  saddle  to  low  steam 
chest.  At  almost  the  extreme  forward 
end  there  is  another  opening  G.  This  one 
is  where  we  can,  when  desired,  make  an 
exhaust  opening  for  high  side,  as  it  leads 
out  to  exhaust  stand  pipe. 

Now  take  up  the  valve.  You  see  at  the 
forward  end  the  two  plain  disk  valves, 
about  the  same  as  the  old  ones,  except 
they  are  hollow  part  of  their  length,  and 
the  forward  one  has  a  large  piece  cut  out 
at  the  top.  On  the  back  one  there  is  a  set 
of  snap  rings  that  fit  the  largest  part  of 
cylinder.  Just  back  of  the  rings  in  the 
disk  we  find  the  small  openings,  in  a  circle 
corresponding  with  the  ones  we  found 
second  in  the  cylinder.  This  valve  or  disk 
is  hollow  at  the  back  end ;  the  forward 
one  hollow  at  the  forward  end.  The  back 
one  is  not  entirely  hollow,  but  stayed,  and 
at  the  back  and  center  is  a  small  lug  with 
a  cup-shaped  brass  valve  working  on  it. 
Now  pay  attention  to  this  valve.  When 
back  as  far  as  it  goes,  it  closes  the  end 
opening  to  the  hollow  disk;  when  full 
ahead,  it  opens  that  opening  but  a  short 
way.  Also  notice  the  back  part  of  this 
valve  has  snap  rings,  and  is  steam  tight, 
making  a  small  dash-pot  at  that  end.  You 
will  see  a  small  opening  to  atmosphere 
through  the  next  head  from  this  pot. 
Therefore  the  forward  area  of  this  valve 
is  large,  the  back  head  small. 

We  leave  this  valve  for  a  moment  and 
pass  on  to  the  third  or  back  head.  We 
find  this  head  with  snap  rings;  but  this 
head  is  much  smaller  in  diameter  than 
where  the  rings  were  on  the  disk  ahead 
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of  this  one.  Wc  take  tliis  busliing  and 
place  it  in  tlie  cylinder,  and  the  back  head 
rings  just  fit  it;  therefore  the  back  end  of 
cyhndcr  is  smaller  than  the  forward. 

Wc  put  on  our  cylinder  heads  again  and 
try  her.  First,  let  us  pull  the  stem  en- 
tirely back.  This  opens  the  large  open- 
ings from  receiver  to  low-pressure  chest. 
Now  the  opening  where  live  steam  comes 
in,  at  C",  is  between  the  large  diameter 
snap  rings  on  the  disk  ahead,  and  the 
small  diameter  snap  rings  on  the  back 
head.  Open  the  throttle  valve.  Steam 
passes  down  through  main  pipe  to  high- 
pressure  chest,  and  at  the  same  time 
through  C  to  the  opening  between  these 
two  heads.  One  head  being  small  and  the 
other  a  large  diameter,  the  steam  will 
push  the  large  one  away  or  ahead.  As 
these  valves  move  ahead  they  close  the 
two  large  ports  from  receiver  and  low- 
pressure  chest,  and  intercept  the  steam 
from  both  ways.  Just  as  they  close,  the 
small  openings  in  the  back  disk  come  into 
position  opposite  the  same  openings  in  the 
circle  of  the  saddle.  At  this  time  the  same 
steam  pushes  the  small  brass  valve  ahead 
and  passes  into  low-pressure  steam  chest. 
This  steam  is  wire-drawn  in  passing,  so 
the  large  main  piston  gives  about  the  same 
power  at  the  pin  as  the  small  main  one 
does.  Now,  if  the  engine  starts  oflf  and 
uses  the  steam,  this  small  valve  will  stay 
open,  but  if  engine  stand  still  with  throttle 
open  the  pressure  in  low-pressure  chest 
will  rise.  As  it  comes  up  it  will,  on  ac- 
count of  the  large  area  on  the  forward 
side,  close  this  small  valve  up  against  the 
incoming  steam. 

In  the  old  style,  when  the  steam  became 
too  high,  the  relief  valves  at  the  end  of 
cylinder  and  chest  would  open  and  let 
out  the  excess.  These  relief  valves  are 
used  yet,  and  at  any  time  if  they  should 
start  to  blow  (when  set  to  proper  weight). 
you  can  know  that  the  reducing  valve  is 
stuck  open  or  back  disk  broken  out  at 
the  end.  When  engine  starts  off  and 
makes  a  few  strokes,  the  high  side  ex- 
hausts into  this  large  pipe,  which,  being 
closed  at  one  end,  makes  a  receiver  of  it 
As  she  exhausts  into  this  pipe,  the  pres- 
sure comes  up,  say,  from  atmosphere  to 
80  pounds.  On  the  forward  end  of  the 
disk  valves  we  have  this  80  pushing 
againn.  say.  150  pounds  on  the  back  end 
of  the  disk.  These  being  the  same  diam- 
eter, or  nearly  so,  80  pounds  would  not 
move  the  intercepting  valves  back  or  open, 
against  the  higher  pressure.  But  we  have 
the  back  piston  head,  that  has  this  as- 
sumed 150  pounds  against  it  also.  The 
diameter  of  this  head  is  small,  but  with 
the  help  of  the  80  pounds  it  will  pull  back 
the  disk  valves,  close  the  live-steam  open- 
ings, and  allow  the  80  pounds  to  take  its 
place  in  low-pressure  steam  chest,  and 
do  work  in  the  large  cylinder.  As  long  as 
the  engine  is  working  in  this  way  (com- 
pound) the  80  pounds  holds  open  the 
intercepting    valves     against     live     steam 


coming  in  at  C  while  throttle  valve  is 
open.  You  see  then  there  is  only  one  way 
to  cut  this  engine  in  straight  or  simple ; 
and  that  is,  to  do  away  with  the  80  pounds 
that  is  holding  the  valve  in  compound. 
To  do  this  they  have  placed  on  the  for- 
ward end  of  this  cylinder  in  the  saddle,  a 
small  cylinder  with  piston.  When  air  or 
steam  is  admitted  the  piston  moves  ahead 
and  opens  first  a  small  valve,  allowing 
the  80  pounds  in  receiver  to  start  through 
the  opening  nearest  the  front  of  the 
saddle  to  the  exhaust  stand.  The  small 
valve  opening  is  in  center  of  a  larger  one 
the  satne  shape.  .As  piston  travels  to  ex- 
treme, the  large  one  is  pushed  open,  mak- 
ing an  opening  for  high-pressure  exhaust 
to  atmosphere.      When   this   steam   is   re- 


how  to  disconnect,  or  how  to  get  engine 
in,  in  case  of  an  accident.  Breaking  down 
on  high  side  or  left  side  we  know  we  have 
two  ways  to  get  steam  from  boiler  to  low 
side.  One  is  through  main  steam  pipe  to 
left  chest  through  exhaust  port  to  receiver 
and  to  chest.  This  can  only  be  done  by 
blocking  the  intercepting  valve  back,  and 
is  a  poor  way,  as  it  gives  too  nmch  pres- 
sure for  the  large  cylinder.  Therefore, 
block  main  valve  to  cover  ports  on  left 
side,  take  down  that  side  as  you  wish, 
get  on  and  go.  You  will  get  enough  steam 
through  the  small  pipe.  If  the  right  side 
is  to  be  taken  down,  cover  the  main  valve 
oil  that  side,  open  the  atmosphere  valve 
or  exhaust  valve  by  admitting  air  through 
small   valve   in   cab   to   small   cylinder   in 
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leased,  the  pressure  goes  down  in  receiver 
and  the  150  pounds  of  live  steam  shoves 
the  intercepting  valve  ahead  again,  and 
the  engine  works  simple.  Now  open  the 
small  valve  in  cab  again,  allow  air  to  ex- 
haust from  small  cylinder,  and  a  spring 
on  the  small  piston  closes  the  two  valves 
again  and  up  comes  the  steam  pressure  in 
receiver  and  pushes  the  valve  back  into 
compound.  In  pushing  these  valves  back 
and  forth,  they  would  slam  and  break  at 
end  of  stroke,  so  they  have  put  this  small 
cylinder  at  rear  of  saddle,  with  connected 
piston  head,  made  a  small  opening  from 
one  end  of  cylinder  to  the  other,  filled  it 
with  oil.  When  a  movement  of  valves  is 
made  to  intercept  or  open,  the  oil  has  to 
flow  through  the  small  opening  to  other 
side  of  piston  head.  In  the  small  opening 
there  is  a  plug  that  can  be  set  to  regulate 
flow.  This  saves  slamming,  or,  in  other 
words,  cushions  the  valve.  Sometimes 
throttle  will  leak  when  standing  still  and 
fill  receiver  after  a  time.  Do  not  think, 
when  you  come  to  start,  that  throttle 
valve  is  disconnected  if  small  reducing 
valve  should  stick  shut. 

Now  we  know  how  and  when  the  inter- 
cepting valve  works,  and  from  it  we  know 


front,  and  go.  Care  must  be  taken  to 
cover  ports  well.  One  of  the  saving  fea- 
tures of  tliese  engines  is  the  expansion  in 
the  second  or  large  Cylinder.  To  get  this 
do  not  expand  your  steam  too  much  in 
the  first  one.  Work  your  lever  well  down 
to  get  this  result,  .\nother  feature  is  less 
condensation  in  the  cylinders  than  in  a 
straight  engine.  Thecylinderwalls  and  pis- 
ton head  cool  at  each  exhaust  from  nearly 
boiler  pressure  to  atmosphere  at  each 
stroke,  and  when  the  steam  enters  the 
cylinder  again  at  each  stroke  these  walls 
and  head  have  to  be  heated  again.  The 
steam  used  to  heat  them  turns  into  water 
and  is  lost.  In  a  compound  the  cooling  is 
less,  on  account  of  one  side  cooling  only 
from  boiler  pressure  to  receiver  pressure, 
the  other  side  from  receiver  pressure  to 
atmosphere.  This  keeps  the  steam  dry. 
In  working  engine,  if  you  carrj-  200 
pounds,  have  that  much  at  all  times. 

Use  full  open  throttle  whenever  you 
can.  On  level,  you  cannot,  as  these  en- 
gines do  not  do  as  well  when  hooked  up. 
Never  have  any  more  water  in  boiler  than 
you  have  to.  for  the  steam  is  damp  enough 
before  it  reaches  the  low  side.  Always 
cut  engine  in  straight  or  simple  to   start 
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a  train,  to  save  drawheads.  Also  in  so 
doing  you  get  more  power  as  you  take 
away  the  back  pressure  on  the  high  side, 
which  amounts  to  all  you  get  in  the  re- 
ceiver when  working  compound.  In 
freight  service  these  engines  have  come 
to  stay.  Do  not  work  them  straight  ex- 
cept when  almost  at  a  standstill.  At  speed 
from  ID  to  25  miles  per  hour  these  engines 
do  the  very  best  of  work.  Less  than  6 
miles  per  hour  they  have  too  much  back 
pressure  and  are  a  loss.  They  have  less 
draft  on  the  fire ;  therefore  coal  should  be 
broken  and  placed  in  just  the  right  place 
in  firebox.  Fire  with  door  open  (small 
Stevens  door).  Do  not  be  afraid  to  drop 
lever  down  in  time  when  coming  to  small 
hard  pull.  Drop  lever  before  speed  is 
slackened,  and  they  will  take  a  train  over 
that  they  will  stall  with  if  you  wait  until 
they  slow  down  before  lever  is  put  down. 
Feed  the  most  oil  in  high  side  going  up 
hill  or  working  steam,  as  it  all  goes  to  the 
low  side. 

Los  Angeles,  Cat. 


days  later  in  safety.  The  papers  reported 
me  among  the  killed,  and  the  supposition 
was  that  I  had  .  been  precipitated  into 
Devil's  Canon  and  lost.  The  reason  I  was 
so  expeditious  in  leaving  was  that  had  the 
officers  captured  me  I  would  have  unques- 
tionably been  convicted  of  murder." 


The  Hard  Railroad  Row  in  Mexico. 

When  an  engineer  gets  into  trouble  by 
means  of  a  collision  on  a  Mexican  rail- 
road he  is  likely  to  spend  months  in  a 
prison  without  trial  unless  he  can  escape 
to  a  country  where  justice  is  rather  more 
discriminating  than  it  is  in  our  sister  re- 
public. 

E.  L.  McPherson,  who  was  running 
a  locomotive  engine  on  a  Mexican 
railroad  recently  found  himself  under 
the  merciful  protection  of  the  United 
States  flag.  He  relates  his  experience  as 
follows : 

"I  left  Tampico  on  the  morning  of  June 
26  on  engine  No.  207,  pulling  a  freight 
train  into  Cardenas.  I  was  going  up  grade 
nearly  all  the  way,  and  everything  went 
well  until  near  Cation  le  Diable,  when  I 
perceived  another  train  tearing  down  upon 
me  at  the  rate  of  forty-five  miles  an  hour. 
The  other  train  was  also  a  freight.  The 
engineer,  who  had  been  on  duty  about 
forty-eight  hours,  had  taken  out  his  train 
under  protest.  He  had  instructions  to 
sidetrack  at  a  station  within  a  short  dis- 
tance of  Cardenas  and  let  my  train  pass ; 
but,  falling  asleep,  he  passed  the  station, 
and  was  evidently  asleep  when  I  first  saw 
him. 

"I  kept  up  an  incessant  whistling  for 
brakes,  but  received  no  recognition.  When 
within  about  300  yards  of  the  down-grade 
train  I  jumped  from  my  engine,  although 
my  fireman  remained.  The  trains  came 
together  with  a  crash.  The  fireman  and 
engineer  on  the  other  train  and  my  fire- 
man were  instantly  killed.  As  soon  as  I 
saw  what  had  happened  I  struck  out  afoot 
and  found  a  few  empty  boxcars  down  the 
road  a  short  distance.  I  crawled  into  one 
of  these  and  locked  myself  up  until  night, 
when  the  cars  were  taken  to  Monterey. 
There  I  took  a  train  as  soon  as  possible 
for   Laredo,   Tex.,   arriving   there   a   few 


A  Locomotive  Experience  Meeting. 
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One  night  when  there  was  not  much 
doing.  Beach,  the  call-boy,  was  sitting  on 
a  bench  close  to  me,  reading  out  loud  from 
a  book  of  Kipling's  about  some  engines 
talking  to  each  other,  when  old  Bill  Jones 
came  along,  and  after  listening  for  a  few 
minutes  to  the  story  of  the  ".007,"  gave  a 
grunt  and  said,  "Maybe  if  these  old  scrap- 
heaps  could  talk  they  would  tell  some 
tales  we  would  not  care  to  hear,"  and  off 
he  went. 

You  can  bet  I  chuckled  to  myself  when 
I  heard  that,  for  Kipling's  engines  are 
not  the  only  ones  that  talk  to  each  other. 
Pretty  soon  Beach  went  away.  When 
we  heard  him  whistling  and  singing  over 
in  the  other  shed,  one  of  the  new  Schenec- 
tady ten-wheelers  gave  a  short  cough  and 
said:  "A  new  man  had  me  out  to-day; 
guess  he  had  never  been  over  this  division 
before  by  the  way  he  acted.  When  he  got 
to  the  place  to  shut  off  on  top  of  a  hill  he 
kept  right  on  working  steam  till  we  were 
rolling  down  hill  in  good  style.  I  like  to 
get  a  move  on  a  train ;  it  seems  more  like 
business.  The  nicest  trip  since  I  came 
out  new  was  on  a  delayed  passenger  train 
that  was  tied  up  by  a  compound  breaking 
down.  I  heard  the  superintendent  say 
to  my  engineer,  'Now,  make  the  best  time 
you  can ;  this  is  an  important  run  to-day.' 
My !  How  we  did  roll  that  train  along. 
It  takes  a  freight  man  to  wheel  them 
when  you  are  in  a  hurry ;  some  of  them 
don't  know  just  how  fast  they  are  going; 
others  are  used  to  going  on  such  short 
time  with  a  heavy  train  that  when  they 
get  hold  of  a  light  train  with  good  brakes 
they  just  fly.  It's  some  comfort  to  pull 
a  train  fast  when  you  are  sure  the  brakes 
will  hold  you.  Lots  of  the  full  air-brake 
freight  trains  don't  seem  to  hold  at  all 
nowadays.  I  am  uneasy  all  the  time,  for 
fear  we  won't  get  stopped.  My  pilot  has 
been  under  a  caboose  platform  once." 

Just  then  one  of  the  old  eight-wheel 
Brooks  gave  a  long  sigh  that  seemed 
to  come  from  the  bottom  of  his  ashpan, 
saying: 

"You  would  not  feel  quite  so  chipper 
about  fast  traveling  if  you  had  run  in  the 
pool  as  long  as  I  have.  There  would  not 
be  a  joint  in  you  that  would  not  work 
loose  and  ache.  Why,  if  it  was  not  for 
the  engine  inspector  chasing  around  and 
tightening  my  loose  bolts  and  putting  on 
jam-nuts,  I.  would  have  fallen  to  pieces 
long  ago.  When  I  think  of  the  happy 
days  of  my  youth,  and  compare  them  with 
the  troubles  of  old  age.   I  don't  feel  like 


trying  to  run  at  all.  When  I  first  came 
on  this  road  new,  old  Bill  Jones  had  me 
regular.  He  was  that  jealous  of  anyone 
else  running  me  that  he  never  laid  off 
unless  I  was  held  in  for  repairs,  and  then 
he  would  say  to  the  foreman,  'Old  man 
Brooks  knew  how  to  build  a  good  en- 
gine. You  fellows  want  to  fix  up  that 
engine  just  like  she  was  when  first  built, 
or  there  will  be  trouble !' 

"But  how  this  pool  business  does  change 
a  man  !  Now  he  don't  care  a  snap  how 
hard  he  bangs  me  around.  Just  acts  as 
if  he  was  taking  a  run  for  the  hill  all  the 
time;  and  as  to  oil,  why,  he  just  puts  on 
enough  to  get  in  with.  Sometimes  I  am 
so  dry  it  makes  me  limp  and  grind  for 
the  last  few  miles." 

"Pshaw,"  says  one  of  the  new  Baldwin 
compounds,  "you  old  fogies  will  have  to 
get  used  to  the  new  ways  of  doing  things. 
The  pool  system  is  not  so  bad,  after  all. 
You  are  out  on  the  road  more  of  the  time, 
where  you  can  see  things  and  be  doing 
something.  I  was  made  to  work,  and  not 
to  lay  idle  in  a  smoky  old  roundhouse." 

"Well,"  says  the  little  old  four-wheel 
pony,  with  a  scornful  tip  up  of  the  front 
step,  "from  the  number  of  times  you 
compounds  get  in  the  shop  for  repairs, 
there  is  not  much  to  brag  of.  Of  course, 
it  is  not  so  bad  lately ;  guess  they  are 
catching  on  to  your  weak  points.  Here 
I  have  been  at  it  every  day  and  some  of  the 
nights  for  pretty  near  two  years  since  the 
last  general  repairs,  and  unless  the  road 
master  kicks  up  a  fuss  about  my  tires  being 
worn  down  so  much,  I  will  be  out  a  year 
or  r  -)  longer.  Just  the  same,  a  good  driver 
brake  is  the  stuff  to  keep  the  tires  worn 
down  even  all  over.  Ain't  it,  you  old 
squeezer?"  "You  bet,"  replied  the  driver 
brake.  "Just  keep  my  joints  all  tight  and 
diamond  "S"  shoes  fast  to  my  heads,  and 
the  tires  will  be  trimmed  off  to  the  Queen's 
taste !" 

"You  fellows  all  feel  pretty  chipper," 
said  the  fast  mail  engine,  that  caught  up 
to  a  caboose  on  the  main  line  and  was 
getting  the  front  end  patched  and  the 
frame  ends  straightened.  "Maybe  you 
think  it  don't  hurt  an  engine's  feelings 
any  to  get  in  a  smash-up?  I  just  shivered 
all  over  when  I  saw  we  were  going  to 
strike  them.  My !  What  a  smash  it  made ! 
The  engineer  had  me  in  back  and  the  sand 
running.  I  dug  my  toenails  in,  but  could 
not  get  stopped.  If  the  coaches  had 
wanted  to  get  stopped  half  as  bad  as  I  did, 
we  wouldn't  have  hit  them  at  all !" 

"Oh,  well,"  said  the  little  Pittsburgh 
mogul,  "you  all  have  your  troubles ;  but 
mine  would  make  one  of  you  big  fellows 
crazy.  There  is  a  fellow  running  me 
that  gets  pay  for  being  an  engineer,  who 
will  have  me  all  torn  to  pieces  in  a  couple 
of  weeks.  When  he  starts  out  from  the 
coal  chute  to  hook  on  to  the  train,  he 
pulls  the  throttle  wide  open,  and  while  my 
drivers  are  buzzing  around,  about  a  pail- 
ful of  water  that  was  in  the  steam  pas- 
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sages,  and  several  barrels  that  flashes  out 
of  the  boiler,  goes  through  the  cylinders. 
When  it  fetches  up  against  the  cylinder 
heads,  it  gives  my  whole  system  a  shock. 
Something  will  break  pretty  soon.  Just 
wait  till  the  Old  Man  catches  him  at  it; 
he'll  stop  that  work." 

"Talk  about  water  going  through  your 
cylinders  giving  you  a  shock,"  said  the 
local  freight  engine,  "you  fellows  would 
kick  if  you  had  as  much  soda  ash  in  your 
boiler  as  I  have,  and  then  run  four  weeks 
without  washing  out.  Why,  bean  soup  is 
nothing  to  the  mixture  in  nie  now.  It 
foams  and  bubbles  over  into  the  steam 
chest  all  day  long.  Most  of  the  time  my 
valves  are  so  dry,  they  just  fairly  squawk. 
As  for  the  piston  packing  rings,  they  grind 
along  like  a  log  sled  over  a  railroad  cross- 
ing. 

"When  they  first  began  using  soda  ash, 
my  boiler  was  washed  out  clean  every 
Sunday.  That  worked  elegant ;  but  as 
soon  as  the  scale  was  all  eaten  off,  they 
got  careless,  and  now  I  only  get  washed 
out  when  I  get  to  talking  so  hoarse  with 
the  exhaust  that  the  engineer  kicks  to  the 
master  mechanic. 

"They  go  through  the  motions  of  blow- 
ing me  out  every  day ;  but  unless  some- 
one stands  over  them  with  a  club,  it  ain't 
done  half  often  enough.  Slip-shod  meth- 
ods don't  go  with  the  soda-ash  business. 
Just  wait  till  we  have  stalled  on  the  hills 
a  few  more  times  with  less  than  our  ton- 
nage, and  they  will  begin  to  find  out  that 
dry  steam  is  handy  to  have  with  a  full 
train." 

"I  hear  them  talking  up  a  new  scheme," 
said  the  Richmond  consolidation.  "It  is 
to  give  the  freight  men  a  premium  for 
pulling  more  than  their  tonnage ;  some- 
thing like  the  coal  premium  and  the  oil 
premium,  only  it  works  the  other  way. 
If  they  draw  more  than  the  regular  ton- 
nage, they  get  extra  for  it — same  as  extra 
mileage  is  paid  now." 

This  proposition  to  pay  an  engineer  for 
working  an  engine  harder  than  usual 
threw  such  a  chill  on  the  ideas  of  all  pres- 
ent, that  everything  was  quiet  at  once. 
But  that  won't  last  long.  Engines  are 
something  like  men — they  like  to  talk 
about  their  troubles  and  kick  if  things  are 
not  arranged  to  move  their  way. 


Protecting  the  Locomotive. 

In  these  latter  days  of  the  nineteenth 
century  when  compressed  air,  liquid  air. 
Dodge  kinetic  motors  and  other  things 
are  making  life  miserable  for  the  poor  old 
locomotive  it  is  pleasing  to  find  a  friend, 
especially  one  with  a  patent  for  a  loco- 
motive protector. 

The  protector  consists  of  a  telescoping 
car,  whose  interior  decorations  are  a  com- 
bination .of  woven  wire  mattresses  and 
spring  beds.  This  car  is  mounted  on  a 
four-wheel  truck,  and  is  designed  to  be 
coupled  between  the  locomotive  and  the 
cow  catcher.     Needless  to   say,   it  is   not 


likely  to  be  universally  adopted  in  the  near 
future,  and  while  the  efforts  at  protection 
are  appreciated,  the  crying  necessity  of  a 
spring  bustle  on  the  front  of  every  loco- 
motive has  not  yet  become  apparent. 


A  Bad  Explosion. 

This  loromotive  cori-iidorately  waited 
until  arriving  at  the  end  of  her  run  with 
the  train  before  going  up.  The  baggage 
had  been  unloaded  and  all  the  cars  but  the 
combination  were  switched  od.  The 
brakeman  had  just  stooped  to  uncouple 
the  air  hose  when  the  explosion  occurred. 

Some  of  the  boiler  plate  was  thrown  a 
thousand  feet  and  buried  itself  in  the 
ground.  Flues  were  thrown  in  all  direc- 
tions without  regard  to  cost.  The  fire 
door  blew  open  and  broke  the  hostler's 
leg  in  six  places,  so  that  it  had  to  be 
amputated.    Several  other  persons  suffered 


employes  were  required  for  general  ad- 
ministration, or  18  per  100  miles  of  line; 
261,866  for  maintenance  of  way  and  struc- 
tures, or  142  per  100  miles  of  line;  171.600 
for  maintenance  of  equipment,  or  93  per 
100  miles  of  line,  and  398,907  for  conduct- 
ing transportation,  or  216  per  100  miles  of 
line.  This  statement  does  not  include 
9,754  unclassified  employes. 

The  report  contains  a  comparative  state- 
ment of  the  average  daily  compensation  of 
the  different  classes  of  employes  for  the 
seven  years,  1892  to  1898.  There  is  also 
given  in  the  report  a  summary  which 
shows  the  total  amount  of  compensation 
reported  as  paid  to  the  railway  employes 
of  the  country  during  the  four  fiscal  years 
ending  June  30,  1895  to  1898.  This  sum- 
mary shows  that  the  aggregate  amount  of 
wages  and  salaries  paid  during  the  year 
ending  June  30,  1898,  to  more  than  99 
per  cent,  of  the  persons  on  the  pay  Volls 
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injuries,  and  the  bell-ringer  was  blown 
through  a  summer  kitchen.  The  sand 
box  hasn't  been  found  yet. 


Number  of  Railway  Employes. 

The  number  of  persons  employed  by 
the  railways  of  the  United  States,  as  re- 
ported on  June  30,  1898,  was  874,558, 
which  is  equivalent  to  474  employes  per 
100  miles  of  line.  As  compared  with  the 
number  of  employes  for  the  previous  year, 
there  was  an  increase  of  51,082.  The 
number  of  employes  on  June  30,  1898,  was 
956  in  excess  of  the  number  on  June  30. 
1893,  and  89,524  in  excess  of  the  number 
on  June  30,  1895.  The  employes  of  rail- 
ways, as  reported  to  the  Commission,  are 
divided  into  eighteen  classes.  It  thus  ap- 
pears that  on  June  30,  1898,  there  were  in 
the  employ  of  the  railways  37,939  engine- 
men,  38,925  firemen,  26.876  conductors 
and  66,968  other  trainmen.  There  were 
47,124  switchmen,  flagmen  and  watchmen. 
A  distribution  of  employes  conforming  to 
the  four  general  subdivisions  of  operating 
expenses  shows  that  the  services  of  32,431 


of  railways,  was  $495,055,618,  the  increase, 
as  compared  with  the  preceding  year,  be- 
ing $29,454,037.  This  amount  of  compen- 
sation represents  60.52  per  cent,  of  the 
total  operating  expenses  of  railways  and 
39.69  per  cent,  of  their  total  gross  earn- 
ings, or  $2,681  per  mile  of  line. — Inter- 
state Commerce  Commissioner's  Report. 


We  thought  the  Holman  monstrosity 
was  dead  and  buried,  but  it  still  appears 
to  haunt  us.  This  time  it's  on  a  poster 
advertising  the  beauties  of  Sea  Isle  City, 
N.  J.,  as  a  summer  resort,  and  the  only 
wheel  visible  on  the  engine  is.  one  lone 
driver  over  the  heads  of  the  crowd.  Must 
be  the  Holman  people  hired  the  artist  to 
keep  their  memory  green. 


The  Brotherhood  of  Locomotive  Fire- 
men is  in  a  very  prosperous  condition,  for 
it  has  closed  the  twenty-sixth  year  of  its 
existence  with  a  membership  of  30,784. 
the  largest  in  the  history  of  the  organiza- 
tion. 
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Murphy's  Fast  Ride  and  Sharp  Pointed 
Locomotive. 

Bicyclist  JNIurphy  rode  a  mile  behind  a 
Long  Island  Railroad  locomotive  in  57 
seconds.  The  track  on  which  the  bicycle 
ran  was  smoothly  planked  between  the 
rails,  and  the  end  of  the  car  was  flanked 
outward  at  the  sides,  upward  at  the  top 
and  downward  at  the  bottom  to  within  a 
few  inches  of  the  rails,  to  shield  the  rider 
from  atmospheric  pressure  in  front. 

Nearly  every  person  has  observed  the 
partial  vacuum  formed  at  the  rear  of  a 
fast  running  train,  and  its  ability  to  pick 
up  and  carry  with  it  for  a  short  distance, 
scraps  of  paper,  leaves,  and  even  pebbles 
in  its  vortex.  It  was  the  purpose  of  this 
flanged  end  to  increase  the  partial  vacuum 
ordinarily  made,  and  thereby  draw  the 
rider  along.  Thus  it  will  be  seen  that  as 
long  as  the  rider  kept  in  the  vortex— 
where  there  was  practically  an  absence  of 
pressure  in  front,  and  atmsopheric  pres- 
sure behind  him— he  would  be  pulled 
along  with  little  or  no  expenditure  of 
muscular  energy.  The  rider's  task,  there- 
fore, was  not  to  propel  his  machine  as  fast 
as  the  train  ran,  but  was  to  keep  in  the 
vortex  and  move  his  feet  sufficiently  fast 
to  prevent  them  from  impeding  the  revol- 
ution of  the  pedals.  As  an  athletic  achieve- 


ment, lliercfore,  Mr.  Murphy's  perfor- 
mance is  absolutely  valueless,  and  becomes, 
instead,  a  feat  of  reckless,  foolhardly  dar- 
ing, akin  to  bridge-jumping,  should  be 
classed  with  it  as  a  misdemeanor,  and 
likewise  be  made  punishable. 

Had  Mr.  Murphy,  for  any  reason,  failed 
to  keep  in  the  vortex,  and  been  obliged  to 
drop  back  further  behind  the  train,  he 
would  probably  have  encountered  the 
whirling,  eddying  currents  rushing  in  to 
fill  up  the  partial  vacuum,  and  been  caused 
to  wabble  out  of  his  course  and  over  the 
rails,  which  would  mean  certain  death  at 
that  speed.  This  was  probably  anticipated 
by  the  promoters  of  the  event,  who  stood 
on  the  platform  and  quickly  hauled  Mur- 
phy aboard  the  train  the  moment  the  finish 
line  was  crossed. 

Murphy's  ride  has  been  given  undue 
importance  by  some  of  the  newspapers, 
one  of  which  says: 

"There  is  no  doubt  that  in  the  construc- 
tion of  fast  engines  of  transportation  here- 
after the  problem  of  minimizing  atmos- 
pheric resistance  by  sharp-pointed  steel 
prows  in  front,  or  otherwise,  will  be  con- 
sidered as  carefully  as  is  now  considered 
the  question  of  minimizing  the  resistance 
of  water  in  constructing  the  hull  of  a 
racing  ship." 

Although  prettily  expressed,  the  quota- 
tion shows  a  lack  of  knowledge  of  railway 
conditions.  It  assumes  that  head  atmos- 
pheric resistance  is  the  obstructing  factor 
to  high  train  speeds,  and  asserts  that  such 
hindrance  is  as  serious  a  retardation  to 
locomotives  as  water  is  to  a  ship.  Con- 
fessedly, it  is  much  easier  to  drive  a  loco- 
motive through  the  atmosphere  than  a 
ship  through  water;  hence,  there  is  not 
the  same  necessity  for  a  pointed  front  to 
a  locomotive  as  there  is  for  a  sharp  prow 
to  a  ship. 

The  Paris,  Lyons  &  Mediterranean 
Railway  of  France  made  very  exhaustive 
trials  of  pointed  prows  for  the  front  end 
of  their  express  locomotives,  and  great 
advantages  were  anticipated  in  the  reduc- 
tion of  head  atmospheric  resistance;  but 
in  practice  it  was  demonstrated  that  there 
was  no  perceptible  difference  in  the  air- 
resistance  offered  by  a  pointed  cone  and  .i 
flat  smokebox  front. 

Were  the  head  atmospheric  resistance 
minimized,  there  remains  the  wheel  flange- 
against-the-rail  resistance,  which,  when  a 
side  or  quartering  wind  blows,  becomes  a 
far  greater  retarding  factor  than  a  head 
atmospheric  resistance  can  possibly  be. 
This  is  proved  by  the  experience  of  our 
prairie  railroads;  and.  conversely,  the 
flange  friction  on  curves  is  taken  advan- 
tage of  by  the  calculating  engineer  to 
assist  in  retarding  the  train  with  his  air 
brakes  when  descending  mountain  grades. 
If  our  lay  newspaper  friends  themselves 
believe  and  know  no  more  than  that  which 
they  write  on  this  subject,  they  would 
profit  by  looking  more  closely  into  mod- 
ern railway  operation ;  for  therein  will  be 
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found  a  number  of  greater  and  more  seri- 
ous drawbacks  to  very  high  speeds,  which 
will  have  to  be  combatted  before  we  finally 
revert  to  head  atmospheric  resistance,  and 
seek  to  remove  it  by  designing  sky-rocket- 
shaped  locomotives. 


Help  Engineers  to  Find  Employment. 

There  is  considerable  agitation  going  on 
at     present    among     the    locomotive     en- 
gineers  concerning   plans   to   provide    re- 
employment of  engineers  who   lose   their 
positions  on  roads  where  they  may  have 
worked   for   many   years   until    something 
happened  which  led  to  their  discharge.  The 
discharging  of  engineers  for  violations  of 
discipline  by  accident  or  carelessness  is  not 
so  common  as  it  once  was ;  but  there  are 
enough  engineers  thrown  out  of  employ- 
ment every  month  to  keep  a  big  army  of 
unemployed  men  roaming  the  country  in 
search  of  work.     When  an  ordinary  me- 
chanic loses  a  job  in  one  shop  or  town  he 
rarely  has  to  travel   far  before  he  finds 
work,  especially  if  he  is  a  first-class  work- 
man.     It   is   different   with   a   locomotive 
engineer.    He  may  be  as  good  and  skillful 
a  mechanic  as  ever  reversed  an  engine ;  he 
may  be  celebrated  among  his  class  for  the 
economical   way   in   ^yhich   he   works   his 
engine   and   for   his   thorough   knowledge 
of    train    mechanism;    but    these    recom- 
mendations are  of  scarcely  any  service  in 
helping    him    tq    secure    a    new    position 
when     once     he     has     been     unfortunate 
enough  to  lose  a  job.     At  every  office  he 
calls  at  in  search  of  employment  he  re- 
ceives  the    stereotyped   answer,    "We    do 
not  hire  engineers;  we  keep  up  the  supply 
by  promoting  firemen." 

Attempts  have  been  made  at  various 
times  by  the  Brotherhood  of  Locomotive 
Engineers  to  secure  the  co-operation  of 
the  Brotherhood  of  Locomotive  Firemen 
in  putting  pressure  upon  railroad  com- 
panies to  hire  a  certain  proportion  of  the 
engineers  required  to  keep  their  list  of 
this  class;  but  nothing  is  likely  to  come  of 
it.  The  subject  was  discussed  at  a  large 
union  meeting  of  locomotive  engineers, 
held  at  New  York  several  months  ago, 
but  nothing  of  any  practical  value  resulted. 
Now  several  correspondents  of  the  Loco- 
motive  Engineers'  Journal  are  agitating 
the  question ;  but  we  believe  they  will  fail 
to  obtain  any  concessions  from  the  fire- 
men. 

This,  however,  does  not  mean  that 
nothing  can  be  done  to  help  the  un- 
fortunate engineer  who  loses  his  job  to 
find  new  employment.  Before  asking  aid 
and  co-operation  from  the  firemen  the 
Brotherhood  of  Locomotive  Engineers 
ought  to  organize  means  for  systematic- 
ally finding  out  where  engineers  are 
wanted  and  of  advising  idle  men  where 
they  are  likely  to  find  work.  At  the  union 
meeting  referred  to,  one  of  the  speakers 
told  about  getting  into  hot  water  with  his 
officers  for  hiring  Brotherhood  engineers 
exclusively.     He  did  that  as  a  means  of 
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self  protcclion.  for  lie  felt  certain  that 
when  a  man  applying  for  employment  was 
a  Brotherhood  man  he  had  some  ex- 
perience as  an  engineer,  which  was  hy  no 
means  certain  with  men  who  carried 
letters  of  recommendation.  A  quarrel- 
some clique  of  non-Brotherhood  men 
raised  an  agitation  against  the  man  for 
following  the  practice  dcscrihcd;  but  the 
Brotherhood  men  did  nothing  to  support 
their  brother  or  defend  his  practice.  They 
showed  themselves  perfectly  indifferent 
as  to  who  was  hired. 

This  indifference  about  the  interests  of 
the  engineers  looking  for  employment 
exists  to  a  discreditable  extent.  The 
active  friends  of  the  order  and  of  the 
engineer  class  ought  to  devote  their 
energies  to  stirring  up  the  dry  bones  of 
apathy  whicn  afflicts  nearly  all  divisions. 
We  received  application  from  a  master 
mechanic  in  Mexico  for  a  few  good  loco- 
motive engineers  a  few  months  ago,  and 
we  sent  away  several  sets  of  men,  but 
they  all  found  work  before  they  reached 
the  Mexican  bor(Jer.  If  the  engineers  on 
the  lines  where  these  men  found  work 
had  any  desire  to  help  the  men  out  of  em- 
ployment they  would  have  made  the  fact 
known  that  their  officials  were  looking 
for  engineers.  There  are  several  railroad 
companies  which  have  agreements  with 
their  enginemen  to  hire  a  certain  propor- 
tion of  the  engineers  required,  but  the  rule 
is  not  observed  in  any  case  that  we  are 
acquainted  with.  The  apathy  of  the  men 
on  the  road  is  to  blame  for  this. 

We  advise  every  engineer  who  is  moved 
with  compassion  for  the  men  of  his  class 
wandering  over  the  country  in  search  of 
work,  to  form  himself  into  a  committee 
of  one  to  find  out  where  engineers  are 
wanted,  and  to  convey  the  information  to 
those  looking  for  it.  He  might  also  profit- 
ably agitate  in  favor  of  a  bureau  of  in- 
formation being  established  by  the 
Brotherhood  to  find  out  where  men  were 
wanted  and  the  addresses  of  those  looking 
for  positions,  lliat  seems  to  us  the  most 
practicable  way  of  helping  engineers  to 
find  employment. 


Court  of  Appeals   Decides   in   Favor  of 
the  New  York  Air-Brake  Co. 

The  long-looked-for  decision  in  the  suit 
of  the  Westinghouse  Air-Brake  Company 
against  the  New  York  Air-Brake  Com- 
pany, for  the  infringement  of  two  patents 
of  the  Westinghouse  Company,  has  been 
rendered  in  favor  of  the  New  York  Com- 
pany— Judge  Lacombe,  one  of  the  three 
Court  of  Appeals  judges,  dissenting.  The 
result  of  this  decision  is  that  the  New 
York  Company  is  relieved,  for  the  time 
being,  from  any  legal  obstacle  to  the  con- 
tinued manufacture  of  their  apparatus.  It 
is  a  fact,  however,  that  the  Westinghouse 
Company  has  still  two  infringement  suits 
pending  against  the  New  York  Air-Brake 
Company,  one  of  which  includes,  under 
still  other  patents,   the   same  triple  valve 


that  was  involved  in  the  suit  just  decided. 
The  other  suit  is  for  infringement  in  the 
use  of  the  pressure-retaining  valve,  which 
is  a  device  well  known  to  be  of  the  great- 
est importance  to  the  operation  of  air 
brakes  upon  heavy  grades,  and  on  rail- 
roads having  heavy  grades  no  freight 
cars  would  be  accepted  which  were 
equipped  with  brakes  not  provided  with  it. 
The  situation  with  reference  to  the  New 
York  air  brake  is  just  the  same,  therefore, 
that  it  has  been  hitherto,  except  that  it 
has  been  decided  that  the  New  York  Com- 
pany docs  not  infringe  under  one  of  the 
three  suits  that  have  been  pending 
against  it. 

Without  doubt,  the  decision  is  one  of 
considerable  importance  to  the  New  York 
Air-Brake  Company,  as  it  permits  them 
to  go  on  with  the  manufacture  of  their 
apparatus,  at  least  until  the  other  two 
suits  of  the  Westinghouse  Company  arc 
decided.  Had  this  suit  been  otherwise  de- 
cided, the  New  York  Company  would 
have  been  enjoined  from  the  further 
manufacture  and  sale  of  the  apparatus. 
It  is  interesting  to  note  that  the  patent 
chietly  relied  upon  by  the  Westinghouse 
Company  in  this  suit,  is  held  by  the  Court 
to  be  limited  to  the  class  of  quick-action 
air  brakes  to  which  the  standard  Westing- 
house apparatus  belongs,  and  it  is  re- 
garded by  the  Court  as  superior  to  the 
character  of  the  New  York  air  brake. 
The  inferiority  of  the  New  York  air  brake 
was,  in  fact,  urged  as  a  strong  defense  by 
the  counsel  for  the  New  York  Company, 
to  relieve  them  from  the  charge  of  in- 
fringement, and  the  Court  seems  to  have 
been  readily  convinced  of  the  correctness 
of  this  view. 

It  hardly  seems  probable  that  this  de- 
cision will  have  any  great  influence  upon 
railroad  men.  The  Westinghouse  Air- 
Brake  Company  was  the  one  to  meet  the 
demands  of  the  railroads  for  a  suitable 
freight  car  brake  when,  in  1886,  it  was 
found  that  no  acceptable  brake  had  yet 
been  devised  for  such  use.  It  was  never 
claimed  that  the  New  York  brake  is  su- 
perior to,  or  even  the  equal  of.  the  West- 
inghouse, nor  that  the  New  York  Air- 
Brake  Company  has  done  anything  to  im- 
prove the  art  of  train  braking,  or  to  ac- 
complish greater  security  to  railroad 
transportation.  The  earlier  forms  of  the 
New  York  air  brake  were  mere  imitations 
of  the  Westinghouse  apparatus,  the  manu- 
facture and  sale  of  which  were  enjoined 
by  the  Courts.  The  present  form  of  New 
York  brake  was  devised,  as  admitted  by 
that  company,  in  defending  itself  in  this 
suit,  upon  inferior  lines,  in  order  to  avoid 
the  charge  of  infringement  upon  the  patent 
rights  that  cover  the  Westinghouse  stand- 
ard apparatus. 

There  are  now  in  use  about  850.000 
freight-car  brakes  that  have  been  fur- 
nished by  the  Westinghouse  .\ir-Brake 
Company,  and  only  about  300.000  freight 
cars  yet  exist,  the  value  of  which  is  suffi- 


cient to  warrant  the  application  of  freight- 
car  brakes.  The  difficulties  that  have  at- 
tended the  repair  and  maintenance  of  the 
diverse  forms  of  so  simple  a  contrivance 
as  the  automatic  coupler,  have  led  many 
thoughtful  railroad  officers  to  maintain  a 
stubborn  resistance  to  a  multiplication  of 
air-brake  standards,  the  largely  increase! 
number  of  parts  of  which,  in  comparison 
with  automatic  couplers,  would  entail  a 
vast  complication  of  repair  material  and 
difficulty  of  maintenance.  Leaving  aside, 
therefore,  the  interest  which  this  litigatioii 
has  for  the  respective  brake  companies,  it 
does  not  appear  that  the  recent  decision 
has  any  particular  bearing  upon  the  future 
action  of  individual  railroads.  The  ques- 
tion whether  the  Master  Car  Builders' 
Association  is  going  to  modify  its  require- 
ments of  an  acceptable  freight-car  brake, 
to  include  a  type  that  was  not  considered 
worthy  of  acceptance  when  the  require- 
ments were  formulated,  is  still  to  be  de- 
cided. Until  this  question  is  decided,  no 
material  change  is  to  be  expected  in  the 
views  of  those  who  have  heretofore  ad- 
hered to  what  is  acknowledged  to  be  the 
best,  and  what  has  become  so  nearly  the 
universal  standard  in  making  an  invest- 
ment of  such  a  permanent  character  as 
that  of  the  purchase  of  air  brakes. 


Something  for  Nothing. 

The  old  axiom,  "You  can't  get  some- 
thing for  nothing,"  has  been  repeated  un- 
til it  would  seem  to  be  worn  out.  and  yet 
it  will  continue  to  be  appropriate  as  long 
as  would-be  inventors  endeavor  to  enlist 
capital  in  wonderful  machines  that  create 
power. 

If  you  should  go  to  an  insurance  man 
and  propose  a  scheme  for  insuring  per- 
sons in  poor  health  at  the  standard  rates, 
and  attempt  to  prove  by  manipulated  fig- 
ures that  it  would  pay  50  per  cent,  profit, 
he  would  laugh  at  your  plan,  tell  you  it 
could  not  be  done,  and  probably  would 
not  even  examine  into  it.  He  knows  the 
laws  of  insurance  as  we  know  the  laws  of 
mechanics,  and  will  not  waste  time  on  an 
absurdity. 

But  go  to  him  with  a  perpetual-motion 
device,  a  rotary  engine,  a  liquid-air 
scheme,  or  any  of  the  many  power  creators 
and  he  may  take  any  bait  offered.  He 
understands  insurance,  but  knows  nothing 
of  mechanics ;  consequently,  if  a  machine 
will  go.  it  must  be  a  great  scheme,  and  all 
the  inventor's  claims  realized.  He  does 
not  realize  that  it's  a  mighty  poor  engine 
that  won't  go  with  steam  behind  it.  He 
sees  through  the  something-for-nothing 
scheme  in  business  he  is  familiar  with,  but 
when  he  gets  outside  of  that  he  is  an  easy 
victim. 

Just  at  this  time  there  are  a  dozen  stock 
schemes  atloat  which  promise  great  re- 
sults, such  as  running  air  ships  from  New 
York  to  Paris  in  1900.  making  the  trip  in 
thirty  hours.  Then  there  is  the  liquid-air 
scheme  for  doing  everjthing  from  freez- 
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ing  ice-creani  to  running  every  engine  on 
earth.  The  multiple-power  scheme,  which 
is  simply  a  gearing-up  device  performing 
exactly  the  same  work  as  spur  gears,  but 
with  ten  times  the  machinery,  bearings, 
connecting  rods,  arms,  rolls  and  dufangles 
generally.  This  saves  on  66-/3  pc  cent. 
By  using  another  one  on  the  same  engine, 
you  would  have  power  to  sell. 

Every  one  of  these  schemes  are  attempts 
to  get  "something  for  nothing"  in  one 
way  or  another.  Every  machine  that  was 
ever  built,  or  that  ever  will  be  built,  gives 
out  less  power  than  it  receives.  How 
much  less,  depends  on  the  number  of  joints 
bearings  and  other  ingenious  devices  the 
inventor  has  put  into  it ;  the  fewer  of 
these,  the  less  the  frictional  loss.  And 
when  anyone,  with  or  without  authority, 
title  or  backing  of  any  kind,  claims  to  get 
10  gallons,  or  horse-power,  or  anything 
else,  from  3  units  of  the  same  kind,  it  is 
useless  to  even  argue  the  case  with  him. 
He  is  either  foolish  himself  or  thinks  you 
are. 

These  plans  and  stock  companies  would 
be  laughable  if  it  were  not  for  the  effect 
on  legitimate  enterprises.  But  men  who 
are  bitten  on  these  wild  schemes  fight  shy 
of  industrial  investments  that  are  really 
good,  and  which  could  give  a  fair  return 
for  money  invested,  besides  giving  em- 
ployment to  many  mechanics. 

For  this  reason,  if  for  no  other,  it  is  to 
the  interest  of  all  mechanics  and  mechani- 
cal papers  to  expose  the  schemes  as  fast 
as  they  are  presented.  Beware  of  the  man 
who  promises  too  much  from  any  device; 
and  if  he  talks  about  creating  power  or 
using  it  over  again,  it  is  better  to  have 
business  elsewhere. 


Inferior  Soft  Steel  Castings. 

Great  advances  have  been  made  in  the 
last  ten  years  in  the  art  of  pouring  soft 
steel  castings  to  insure  solidity  and  free- 
dom from  blow  holes.  In  a  statement 
made  about  the  failure  of  Master  Car 
Builders'  car  couplers,  made  by  Mr.  J.  W. 
Thomas,  general  manager  of  the  Nash- 
ville, Chattanooga  &  St.  Louis,  published 
in  another  part  of  this  paper,  he  says  that 
scores  of  steel  knuckles  have  been  found 
so  full  of  blow  holes  that  they  would  not 
withstand  the  shocks  of  hard  service.  This 
is  an  old  complaint  about  soft  steel  cast- 
ings, but  it  does  not  apply  to  the  product 
of  firms  that  know  how  to  make  good 
steel  castings.  It  applies  merely  to  those 
castings  made  to  sell  at  the  lowest  pos- 
sible figure,  cheap  articles  made  without 
skill  or  knowledge  of  how  a  good  casting 
ought  to  be  made.  A  few  years  ago  much 
indignation  was  e.xcited  in  railroad  circles 
by  the  information  that  certain  railroad 
companies  were  making  knuckles  of  cast 
iron  to  replace  those  broken  on  foreign 
cars,  and  the  indignation  excited  by  this 
dishonest  practice  was  entirely  justifiable. 
But  to-day  some  concerns  are  turning  out 
what  they  call  steel  knuckles  that  are  no 


more  reliable  in  service  than  the  cast-iron 
knuckles  whose  manufacture  was  repudi- 
ated as  palpable  fraud. 

It  is  a  melancholy  fact  that  years  and 
years  of  experience  that  proved  that  the 
cheapest  article  in  first  cost  has  failed  to 
convince  railroad  companies  or  their  pur- 
chasers that  a  good  article  could  only  be 
bought  by  paying  a  fair  price.  In  too 
many  instances  the  purchasing  agent  ac- 
cepts the  cheapest  article,  regardless  of 
quality,  and  the  road  pays  dearly  in  the 
end  for  the  articles  that  are  not  capable 
of  withstanding  the  proving  ordeal  of 
train  service.  The  sentiment  is  growing, 
to  require  all  articles  purchased  for  rail- 
road machinery  to  pass  successfully 
through  certain  physical  tests,  but  its 
progress  is  too  slow  for  the  best  interests 
of  railroad  companies. 

There  are  many  firms  in  the  United 
Slates  that  can  make  steel  castings  that 
are  as  reliable  and  sound,  in  small  articles 
like  a  car-coupler  knuckle  as  the  best  forg- 
ing ever  turned  out,  and  all  that  is  neces- 
sary to  purchase  such  castings  is  to  pay  a 
fair  price  for  them.  Those  who  purchase 
steel  castings  full  of  blow  holes  are  merely 
engaged  in  a  business  of  cheating  their 
interchange  connections. 

In  connection  with  the  progress  in  pro- 
ducing perfectly  sound  steel  castings,  a 
recent  discovery,  made  by  British  metal- 
lurgical engineers,  is  of  some  interest  to 
Americans  engaged  in  this  line  of  busi- 
ness. It  seems  to  have  been  demonstrated 
in  Great  Britain  that  the  ability  to  pro- 
duce perfect  steel  by  casting  it  in  a 
vacuum  made  by  liquid  hydrogen  with  a 
process  that  it  is  not  proposed  to  make 
public,  has  at  last  attained  practicability. 
A  company  has  been  formed  with  a  capi- 
tal of  £30,000  to  experimentally  develop 
the  process,  and  if  the  plan  is  as  success- 
ful as  Prof.  Dewar,  the  discoverer,  pre- 
sumes it  will  be,  the  air  bubbles  that  now 
cause  flaws  and  weakness  in  steel  will  be 
done  away  with  and  a  metal  will  result 
such  as  the  world  has  never  seen.  To 
say  that  this  means  a  possible  revolution 
in  the  steel  trade  is  to  put  it  mildly,  and 
if  the  English  government  can  control  the 
process,  as  it  is  now  intimated  may  be  the 
case,  then  American  scientists  and  those 
of  other  countries  will  be  put  upon  their 
mettle  to  get  even  with  the  Britishers. 


to  be  issued  as  a  leaflet  and  circulated 
broadcast." 

In  the  course  of  a  private  letter  to  the 
editor,  a  high-up  railroad  official  says, 
among  other  pleasant  things:  "I  want  to 
commend  your  attempt  to  prolong  the 
useful  life  of  an  engineer  by  allowing 
such  legitimate  assistance  as  spectacles 
afford.  Within  reasonable  limits,  I  think 
it  should  be  true  that  engineers  improve 
with  experience,  like  the  balance  of  hu- 
manity. It  certainly  seems  as  if  a  man 
who  had  been  through  trying  circum- 
stances without  losing  presence  of  mind, 
and  learning  to  so  control  himself  that 
he  does  not,  on  discovery  of  an  obstruc- 
tion, reverse  an  engine  fitted  with  driver 
brakes,  but  deliberately  does  his  best  to 
stop  the  train,  is  a  safer  all-round  man  to 
trust  with  a  passenger  train  than  a  younger 
man  with  less  experience,  and  seeing  no 
farther  with  the  naked  eye  than  the 
veteran  can  with  the  assistance  of,  glasses. 

In  another  column  is  a  communication 
from  an  oculist  who  has  had  years  of  ex- 
perience in  testing  and  aiding  the  vision  of 
engineers.  His  opinion  confirms  ours, 
that  all  proper  aids  to  clear  and  distinct 
vision  should  be  used.  His  statement  of 
the  case  is  clear.  Cne  good  point  made  is 
that  an  extra  pair  of  glasses  should  be 
carried  for  use  in  case  of  the  regular  pair 
being  disabled. 


Favor  the  Use  of  Spectacles. 

The  article  entitled  "Shall  Engineers 
Wear  Spectacles?"  published  in  the  July 
number  of  Locomotive  Engineering,  ap- 
pears to  have  excited  much  attention 
among  all  classes  of  railroad  men.  We 
have  received  several  letters  commending 
the  humanitarian  utterances  of  the  article, 
and  many  people  have  commended  it 
verbally.  One  correspondent  says :  "It  is 
just  what  men  of  our  age  need  on  loco- 
motives. Like  the  Lord's  Prayer,  it  should 
be  universally  scattered.     I  should  like  it 


Do  You  Want  a  Push  Over  the  Hill. 

Engineers  and  firemen  know  that  with 
a  good  steaming  engine,  favorable  con- 
ditions of  rail  and  weather,  a  train  of 
moderate  weight  gives  them  no  uneasy 
thoughts  of  stalling  on  the  hard  pulls. 

But  when  the  full  capactiy  of  the  en- 
gine is  required  regularly  for  a  hard  grade 
when  you  start  out  of  the  yard  it  is  dif- 
ferent, and  if  a  few  of  the  cars  are  heavier 
than  ordinary  and  pull  hard,  help  from 
one  of  the  switch  engines  is  necessary. 
Now  let  us  compare  the  work  of  the 
engine  with  the  mental  work  required  of 
the  engineer  and  fireman. 

The  time  was,  years  ago,  when  the 
engines  were  smaller  than  at  present  and 
not  loaded  to  so  near  their  full  capacity, 
that  they  were  not  worked  so  hard  as  at 
present,  and  the  mental  work  was  of  the 
same  character.  But  with  the  advent  of 
larger  engines  and  more  attachments  and 
details  like  the  air  brake,  lubricators, 
compound  features  and  other  contrivances 
which  add  to  the  mental  work  of  the  men 
on  the  engine,  the  load  on  the  man  has 
increased. 

Our  view  of  it  is  that  as  the  mental 
load  increases  the  grade  of  the  men  has 
also  increased  in  a  wonderful  measure. 
Still  a  little  help  comes  handy. 

Now  when  you  are  loaded  a  little 
heavier  with  extra  calls  for  skill  and 
education  in  the  shape  of  air-brake  knowl- 
edge, examinations,  etc.,  it  is  like  the 
extra  car  you  pull  on  your  train.  A 
pusher  helps  with  the  train  of  cars,  so  a 
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pusher  will  help  with  the  train  of  knowl- 
edge, and  Locomotive  Engineering  aims 
to  be  that  pusher  and  help  you.  We  will 
push  you  regularly  twelve  times  a  year, 
aiul  if  you  need  any  special  help  in  cither 
air-brake  or  mechanical  matters  our 
"Question  and  Answer"  columns  arc  open 
to  you  at  any  time. 


Cheap  Car  Couplers. 

It  is  curious,  but  it  is  true,  that  many 
railroad  officials  will  resort  to  sharp  prac- 
tices for  the  companies  they  serve  which 
they  would  consider  dishonest  if  carried 
out  in  their  own  private  business.  This 
is  particularly  conspicuous  in  the  dealings 
between  companies  interchanging  cars, 
and  the  endless  effort  of  one  road  to  get 
the  best  of  the  other.  Some  of  the  prac- 
tices followed  are  downright  cheating.  At 
present  the  greatest  iniquities  seem  to  be 
perpetrated  in  connection  with  the  Master 
Car  Builder  type  of  coupler.  According 
to  the  Literchange  of  Cars  Rules,  any 
railroad  company  can  replace  a  broken 
coupler  with  any  coupler  of  the  standard 
type.  A  good  coupler  of  that  kind  costs 
about  $8,  and  is  quoted  in  the  Master 
Car  Builders'  rules  at  $7.50.  It  may  be 
regarded  as  certain  that  car  couplers  cost- 
ing much  less  than  the  figures  quoted  are 
too  inferior  to  hold  cars  together  safely. 
Yet  it  is  well  known  that  different  rail- 
road companies  are  in  the  habit  of  buying 
couplers  that  cost  only  about  half  the 
price  named,  and  that  these  cheap  and 
dangerous  articles  are  kept  to  be  put  on 
foreign  cars  when  a  good  coupler  breaks. 
The  railroad  company  which  has  been  im- 
posed upon  in  this  shameless  manner  has 
no  redress,  and  there  is  good  reason  for 
believing  that  some  of  them  have  resorted 
to  retaliation  in  kind.  Some  railroad  com- 
panies at  one  time  got  into  the  habit  of 
making  cast-iron  knuckles  to  use  in  the 
repair  of  foreign  cars,  but  the  practice 
was  so  loudly  denounced  that  it  was 
stopped.  The  indignation  aroused  by  that 
piece  of  sharp  practice  ought  to  be  fanned 
into  active  heat  against  the  cheap  coupler. 


bitious  men  to  improve  their  education, 
but  there  is  a  tendency  to  require  too  little 
effort  from  the  individual  to  be  benefited 
by  instruction.  Men  with  the  right  ideas 
(if  life  do  not  wait  to  be  coddled  and  en- 
couraged into  doing  something  for  them- 
selves. They  soon  realize  their  educa- 
tional shortcomings  and  proceed  steadily 
and  industriously  to  overcome  them. 
These  are  the  kind  of  men  who  fill  the 
majority  of  official  positions  to-day,  and 
it  is  the  same  class  of  sturdy  self-helpers 
who  will  succeed  the  officials  now  in  har- 
ness. Those  who  are  not  imbued  with 
the  self-denying  qualities  that  impel  a 
man  to  work  and  study  while  others  are 
playing,  deserve  to  remain  in  the  ranks 
till  their  working  life  is  finished. 


Encouraging  Self  Help. 

We  receive  periodically  communica- 
tions dwelling  on  the  duties  of  railroad 
officials  towards  the  young  men  who  en- 
ter the  service  entirely  ignorant  of  the 
duties  they  will  be  called  upon  to  perform. 
A  particularly  verbose  letter  of  this  char- 
acter recently  received,  made  out  that  it 
was  the  duty  of  railroad  officials  or  philan- 
thropists to  put  in  operation  some  kind 
of  kindergarten  instructions  of  advanced 
ideas  to  teach  young  mechanics  and  young 
trainmen  the  scientific  principles  under- 
lying the  work  they  are  called  upon  to 
perform.  It  was  presumed  to  be  the  duty 
of  someone  to  coddle  every  aspirant  of  a 
railroad  career  into  making  the  science  of 
Ills  business  a  study  for  hours  of  leisure. 

We  believe  in  providing  means  for  am- 


Instruct  the  Car  Repairer. 

There  was  one  curious  discussion  at  the 
Master  Mechanics'  convention.  For  the 
noon-hour  topical  discussion  the  second 
subject  was :  "Has  not  the  time  arrived 
when  air-brake  instructors  can  accom- 
plish more  by  instructing  those  who  main- 
tain brakes  how  to  maintain  them,  than 
to  instruct  those  who  use  them  how  to  use 
them  ?" 

There  is  no  question  that  the  time  has 
arrived  for  instructing  the  men  who  main- 
tain brakes,  for  that  end  of  the  business 
has  been  badly  neglected ;  but  that  is  no 
reason  why  there  should  be  any  less  at- 
tention bestowed  upon  the  men  who  handle 
the  brakes.  It  is  difficult  to  think  of  any 
railroad  expenditure  that  brought  back 
such  good  returns  as  the  money  spent  on 
instructing  train  men  how  to  handle  the 
air  brake  properly.  IMuch  loss  and  damage 
to  rolling  stock  have  come  to  railroad 
companies  from  the  prevailing  neglect  of 
the  car  repairer,  who  is  treated  as  if 
knowledge  of  triple  valves,  air  cylinders, 
etc.,  would  come  to  him  by  inspiration. 


in  shipbuilding,  water  and  gas  pipes,  tele- 
graph wires,  wire  fences  and  ropes  or 
cables,  and  the  development  of  our  great 
machinery  and  tin  plate  industries,  it  is 
probable  that  we  have  at  least  kept  pace 
with  Great  Britain  in  the  utilization  of 
iron  and  its  products,  even  if  we  have 
made  little  advance  upon  our  earlier  con- 
sumption for  railroads  and  their  equip- 
ment. In  total  consumption  we  surpass 
all  other  countries.  The  United  States 
and  Great  Britain  are  far  in  the  lead, 
chiefly  because  they  use  so  much  iron  and 
steel  in  railroads  and  their  appliances, 
machinery  and  shipbuilding. 

We  hear  now  of  blast  furnaces  that 
produce  700  tons  of  iron  a  day,  of  open- 
hearth  furnaces  fed  with  a  ton  of  material 
a  minute,  of  enormous  mixers  that  hold 
200  tons  of  pig  iron,  of  rolled  steel  plate  z 
inches  thick  and  over  300  square  feet  in 
area,  of  steel  plates  that  buckled  up  in  a 
collision  but  remained  watertight,  and  of 
girders  justifying  the  belief  that  bridges 
may  yet  be  built,  if  desired,  in  half-mile 
spans.  All  these  wonders  are  the  achieve- 
n'.ents  that  scientific  workers  have  made 
possible  by  years  of  research  and  experi- 
ment in  the  comparative  quiet  of  the 
laboratory.  The  study  of  alloys,  of  the 
plasticity  and  other  properties  of  steel,  of 
the  use  of  electricity  in  riveting  hardened 
ship  plates  that  otherwise  could  not  be 
drilled,  and  many  other  complex  problems 
has  resulted  in  brilliant  triumphs  for  the 
chemist  and  physicist.  Germany  did  not 
take  a  high  place  among  steel  producers 
until  the  invention,  in  the  seventies,  of  a 
process  by  which  phosphorus  pig  iron 
might  successfully  be  used  in  steel  making. 


Science  in  Steel  Making. 

It  was  estimated  fifteen  years  ago  that 
the  annual  world  average  of  the  consump- 
tion of  iron  and  steel  was  32.33  pounds 
per  head.  At  that  time  the  people  of  Great 
Britain  were  consuming  287.53  pounds  per 
head  every  year,  those  of  the  United 
States  270.92  pounds,  the  inhabitants  of 
South  America  only  13.5  pounds,  while  in 
Egypt  the  amount  fell  to  7.55  pounds,  in 
British  India  to  2.4  pounds,  and  in  the 
remainder  of  Asia  to  less  than  half  a 
pound.  The  lowest  average  for  any 
European  country  was  23  pounds  per  head. 
It  was  said  at  the  annual  meeting  of  the 
British  Iron  and  Steel  Institute,  early  this 
year,  that  the  consumption  per  capita  in 
Great  Britain  had  somewhat  increased 
and  was  probably  about  300  pounds.  Sat- 
isfactory statistics  as  to  the  present  con- 
sumption per  capita  in  the  United  States 
are  not  available,  as  nine  years  have 
elapsed  since  our  census  was  taken;  but 
with  the  large  increase  in  our  use  of  iron 


There  were  some  strikes  among  the 
street-car  employes  in  the  neighborhood 
of  New  York  last  month,  and  rumors  of 
a  great  many  others  that  did  not  ma- 
terialize. It  seems  to  us  that  the  sensa- 
tional stripe  of  newspaper  known  as  "yel- 
low journals"  has  been  responsible  for 
considerable  discord  between  employers 
and  workmen.  These  yellow  sheets  thrive 
on  agitation  and  sensation,  and  they  do 
their  utmost  to  promote  strife.  Their 
agents  and  emissaries  have  been  laboring 
hard  to  foment  strife  between  the  train- 
men and  the  officials  of  several  steam  rail- 
roads running  into  New  York,  but  for- 
tunately they  have  not  succeeded  in  do- 
ing much  harm,  although  they  have  creat- 
ed considerable  uneasiness  on  several  rail- 
roads. 


A  correspondent  writes  us  that  the 
Cincinnati,  Hamilton  &  Davton  Railroad 
have  introduced  the  smokeless  system  of 
firing.  Mr.  F.  O.  Miller,  engine  inspector. 
is  teaching  the  enginemen  how  to  do  the 
work,  and  they  are  falling  in  line  quite 
cheerfully.  After  getting  the  hold  of  the 
new  method  the  firemen  acknowledge  that 
their  work  is  lighter  than  it  was  under 
the  old  load-up  practice. 
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New  York  Central's  Passenger  Ten 
Wheeler. 

The  handsome  ten-wheel  passenger  en- 
gine illustrated  by  half-tone  cut  and  two 
line  engravings  is  the  latest  machine  put 
into  service  by  the  New  York  Central  for 
the  purpose  of  handling  the  heavy  fast 
passenger  trains,  so  many  of  which  are 
run  by  this  company.  The  engine  was  de- 
signed by  Mr.  William  Buchanan,  and 
was  the  most  important  work  done  by 
him  before  he  retired  from  tlie  service  of 
the  company.  ,  The  conspicuous  features 
of  the  engine  are  great  heating  surface  and 
strong  tractive  power,  two  features  that 
harmonize  to  produce  an  efficient  engine 
for  high  speed  and  heavy  trains. 

Looking  at  the  half-tone  picture  with- 
out any  object  of  comparison  for  judging 
dimensions,  the  engine  does  not  look  un- 
usually large ;  but  when  we  examine  the 
dimensions  on  the  line  cuts,  we  find  that 
the  cylinders  are  20  x  28  inches,  that  the 
driving  wheels  are  70  inches  diameter, 
that  the  boiler  is  665-16  inches  diameter 
at  smallest  ring  and  provides  2.886.16 
square  feet  of  heating  surface.  The  area 
of  grate  is  30.32  square  feet. 

The  tractive  power  in  starting,  n-i 
worked  out  by  the  usual  formula,  is  27,200 
pounds,  and  the  ratio  of  power  to  adhesion 
is  about  4. 

Another  admirable  feature  about  the  en- 
gine is  the  liberal  bearing  surfaces.  The 
driving  axle  journals  are  9  x  12  inches, 
the  main  crank  pin  journals  6x6  inches, 
the  main  side  rod  journal  6^  x  5^4  inches, 
and  the  front  and  back  side  rod  journals 
5  X  3'yi  inches.  These  rods  have  been  fin- 
ished so  accurately  that  one  side  could  be 
placed  upon  the  other  and  plugs  i-ioo 
inch  smaller  than  the  holes  dropped  into 
all  the  crank-pin  holes.  The  engine  truck 
journals  are  654  x  10  inches. 

The  line  engraving  gives  such  full  de- 
tails of  the  engine  that  few  more  particu- 
lars are  necessary.  As  will  be  noticed, 
the  top  of  sinokestack  is  14  feet  10  inches 
above  the  rail.  The  total  wheel-base  is 
26. feet,  of  which  14  feet  8  inches  are  rigid. 
The  piston,  45/2  and  S  inches  horizontal 
thickness,  and  the  packing  consists  of 
three  cast-iron  rings.  The  length  of  ports 
is  18  inches,  and  the  width  of  steam  port 
is  i!4  inches,  while  the  e.xhaust  port  is 
2^  inches  wide.  The  valves  are  .\merican 
balanced,  with  sVi  inches  travel,  having  i 
inch  outside  lap  and  set  without  lead. 

The  driving-wheel  centers  are  of  cast 
steel,  and  the  driving  boxes  are  of  the 
same  material.  The  engine-truck  wheeU 
are  Krupp  steel  tired.  33  inches  diameter. 

The  boiler  and  firebox  arc  made  of  car- 
bon steel  of  varied  thickness  to  suit  the 
strains  imparted.  There  are  360  tubes,  2 
inches  diameter  and  14  feet  4  inches  long. 

United  States  packing  is  used  for  piston 
rod  and  valve  stem  glands.  Monitor  in- 
jectors are  used  to  supply  the  water,  and 
three  3-inch  consolidation  safety  valves 
are  provided  to  take  off  the  excess  steam 
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pressure.  Westinghouse-American  brake 
is  on  drivers,  and  the  shoes  are  drawn  to 
hind  part  of  the  tires  to  prevent  the  jerk 
in  stopping  common  to  the  brakes  of  driv- 
ing wheels  appHed  to  the  front  of  the  tires. 
Brakes  have  also  been  applied  to  the  en- 
gine-truck wheels.  A  gV^-inch  air  pump 
is  provided  to  give  an  ample  supply  of  air 
pressure. 


Railway  Accidents. 

The  total  number  of  casualties  to  per- 
sons on  account  of  railway  accidents  dur- 
ing the  year  ending  June  30,  1898,  was 
47,741.  The  aggregate  number  of  per- 
sons killed  as  a  result  of  railway  acci- 
dents during  the  year  was  6,859,  and  the 
number  injured  was  40,882.  Of  railway 
employes,  1,958  were  killed  and  31.761 
were  injured  during  the  year  covered  by 
this  report.  With  respect  to  the  three 
general  classes  of  employes,  these  casu- 
alties were  divided  as  follows :  Trainmen, 
1,141    killed,    15,645    injured;    switchmen. 


The  number  of  passengers  killed  dur- 
ing the  year  was  221  and  the  number  in- 
jured was  2,945.  Corresponding  figures 
for  the  previous  year  were  222  killed  and 
2,795  injured.  In  consequence  of  colli- 
sions and  derailments  72  passengers  were 
killed  and  1,134  passengers  were  injured 
during  the  year  embraced  by  this  report. 
The  total  number  of  persons,  other  than 
employes  and  passengers,  killed  was  4,680; 
injured,  6,176.  These  figures  include 
casualties  to  persons  classed  as  trespas- 
sers, of  whom  4.063  were  killed  and  4.749 
were  injured.  The  summaries  containing 
the  ratio  of  casualties  show  that  i  out  of 
every  447  employes  was  killed  and  I  out 
of  every  28  employes  was  injured.  With 
reference  to  trainmen — including  in  the 
term  engincmen,  firemen,  conductors  and 
other  trainmen- — it  is  shown  that  I  was 
killed  for  every  150  employed  and  i  was 
injured  for  every  11  employed.  One  pas- 
senger was  killed  for  every  2.267.270  car- 
ried and   I   injured   for  every   170.141   car- 


long  and  9  feet  wide — probably  as  Large 
a  firebox  as  has  ever  been  built  for  a  lo- 
comotive. The  boiler  contains  413  2-inch 
flues.  The  total  heating  surface  is  3,010 
square  feet.  Some  of  the  clearance  di- 
mensions are:  Height  of  boiler  above  rail, 
12  feet  I  inch;  engine,  over  all,  15  feet 
high ;  the  cab  is  10  feet  4  inches  wide. 
The  loaded  weight  of  this  engine  is  200.000 
pounds.  The  tender  holds  5.000  gallons 
of  water,  and  a  proportionate  large  supply 
of  coal. 

The  proportions  of  this  engine  are  very 
neat.  She  is  intended  for  heavy  freight 
service.  Of  this  work  we  will  speak  later, 
when  the  engine  is  in  regular  service. 


A  committee  of  the  Traveling  En- 
gineers' Association  has  been  appointed 
to  report  at  next  convention  on  "How 
can  the  responsible  engineer  be  located 
when  an  engine  has  been  subjected  to  un- 
fair usage  under  the  chain  gang  or  pool- 
ing  system?"     The   committee    seems   to 
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flagmen  and  watchmen,  242  killed,  2.677 
injured;  other  employes,  575  killed,  13,439 
injured.  The  casualties  to  employes  re- 
sulting from  coupling  and  uncoupling  cars 
were,  persons  killed,  279;  injured,  6.988. 
The  corresponding  figures  for  the  preced- 
ing year  were,  killed,  214;  injured,  6,283. 
The  casualties  from  coupling  and  un- 
coupling cars  are  assigned  as  follows : 
Trainmen,  killed,  182,  injured,  5,290; 
switchmen,  flagmen  and  watchmen,  killed, 
■90,  injured,  1,486;  other  employes,  killed, 
7,  injured,  212.  The  casualties  resulting 
from  falling  from  trains  and  engines  are 
assigned  as  follows :  Trainmen,  killed. 
356.  injured.  2,979;  switchmen,  flagmen 
and  watchmen,  killed,  50,  injured,  359; 
other  employes,  killed,  67,  injured,  521. 
The  casualties  to  the  same  three  groups 
-of  employes  caused  by  collisions  and  de- 
railments were  as  follows :  Trainmen, 
killed,  262.  injured.  1.367;  switchmen, 
flagmen  and  watchmen,  killed.  13.  injured, 
€9;  other  employes,  killed,  38,  injured.  367. 


ried.  Ratios  based  upon  the  number  of 
miles  traveled,  however,  show  that  60.- 
542,670  passenger-miles  were  accomplisheil 
for  each  passenger  killed,  and  4.543.270 
passenger-miles  accomplished  for  each 
passenger  injured. — Interstate  Commerce 
Commissioner's  Report, 


New  Delaware,  Lackawanna  &  West= 
ern  Engine. 

Superintendent  of  Motive  Power  and 
Machinery  John  W.  Fitz  Gibbon,  of  the 
Delaware,  Lackawanna  &  Western  Rail- 
road, has  about  finished,  at  the  Scranton 
shop,  a  very  large  locomotive,  consolida- 
tion type,  having  four  pairs  of  drivers,  57 
inches  outside  the  tires,  all  of  which  are 
flanged.  The  weight  on  drivers  is  172,000 
pounds.  The  engine  will  have  a  tractive 
force  of  44.000  pounds.  The  cylinders  are 
22  X  30  inches.  The  shell  of  the  boiler  is 
of  J^-inch  steel,  74  inches  internal  diam- 
eter. carn.ing  a  working  pressure  of  200 
pounds.     The  firebox  is   10  feet  6  inches 


be  doing  the  work  of  investigation  very 
thoroughly,  for  a  circular  containing  eight 
questions  has  been  sent  out,  and  ought  to 
bring  a  great  deal  of  useful  information. 
If  the  inquiries  of  the  committee  are 
widely  answered  the  committee  may  be 
able  to  make  a  report  that  will  tend  to 
bring  about  some  uniformity  in  the  prac- 
tice of  holding  the  right  man  responsible 
for  neglect  of  engines.  Mr.  W.  G.  Wal- 
lace, Baraboo.  Wis.,  is  chairman  of  the 
committee,  and  A.  B.  Collins.  A.  L.  Fuller, 
E.  W.  Brown.  P.  H.  Stack  are  his  as- 
sociates. 


We  learn  that  the  Falls  Hollow  Stay- 
bolt  Company,  Cuyahoga  Falls,  Ohio,  are 
rushed  on  the  manufacture  of  safetj-  hol- 
low staybolts,  made  both  of  charcoal  iron 
and  steel,  for  locomotives  and  marine 
boilers.  They  h'ave  recently  received  a 
very  large  order  from  Harlan  &  HoUings- 
worth  Ship  Building  Company,  and  are 
working  into  a  verj-  good  marine  business. 
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Big  Steel  Order. 

If  a  recent  dispatch  from  Pittsburgh  i-! 
correct,  the  leading  builders  of  steel  cars 
seem  to  anticipate  continued  big  orders 
for  their  cars.    The  dispatch  says : 

"Announcement  is  made  of  a  contract 


"It  was  reported  some  time  ago  that  the 
Carncgies  would  make  steel  cars,  but  now 
they  have  finished  a  plant  that  will  turn 
out  the  requisite  amount  of  plates  for  the 
Schoens.  The  first  consignment  will  be 
delivered  on  August  loth. 


Locomotive 
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between  the  Carnegie  Steel  Company. 
Limited,  and  the  Schoen  Pressed  Steel 
Car  Company,  of  this  city,  to  run  for  ten 
years.  During  that  time  the  Carnegie 
Company  is  to  furnish  the  car  company 
with  1,000  tons  of  steel  plate  daily,  amount- 
ing to  over  $6,000,000  a  year.  This  is  said 
to  be  one  of  the  largest  single  contracts 
ever  made  in  this  country,  and  it  is  the  re- 
sult of  an  agreement  between  the  Car- 
negie Company  and  the  Pressed  Steel  Car 
Company  for  the  former  to  keep  out  of 
a  field  occupied  by  the  latter. 


A  particularly  artistic  and  imposing- 
looking  illustrated  catalogue  has  been 
issued  by  the  Gold  System  of  Car  Heating, 
showing  up  the  whole  of  the  system  and 
its  details.  It  is  illustrated  by  very  fine 
engravings,  and  the  text  is  so  clearly  set 
forth  that  no  one  interested  in  a  car-heat- 
ing device  will  fail  to  understand  the  in- 
formation given.  We  believe  that  persons 
connected  in  any  way  with  car  service 
can  obtain  a  copy  of  the  catalogue  on  ap- 
plication to  the  Gold  Car  Heating  Com- 
pany, New  York. 


QUESTIONS   ANSWERED. 

Correspondents  wis/iin^  to  have  ques- 
tions answered  in  these  columns  should 
send  in  their  names  and  addresses,  not  for 
publication,  but  for  evidence  of  good  faith, 
lie  throiv  all  anonymous  letters  into  the 
waste  basket. 

(79)  E.  W.,  Scranton.  Pa.,  writes: 
Suppose  we  have  an  engine  with  24-inch 

stroke,  main  rod  9  feet  long,  and  start  the 
engine  from  the  back  center  and  run  her 
ahead  to  the  forward  center.  Now.  what 
I  want  to  know  is,  is  there  any  difference 
in  the  piston  travel  from  back  center  to 
quarter  and  from  quarter  to  forward  cen- 
ter? A. — The  piston  will  travel  farther 
when  the  crank  pin  is  moving  from  the 
quarter  to  the  forward  center.  The  in- 
equality is  known  as  the  angularity  of  the 
main  rod.  The  angularity  will  be  greater 
with  a  shorter  than  with  a  longer  one. 

(80)  L.  C,  Norfolk,  asks: 

Will  the  boiler  of  a  Vauclain  compound, 
having  cylinders  13  and  22  inches,  supply 
steam  enough  for  a  simple  engine  with  18 
or  19-inch  cylinders?  A. — At  the  same 
pressure,  say,  180  pounds,  a  13  and  22- 
inch  compound  is  considered  equal  to  an 
18-inch  simple  engine,  as  far  as  power  is 
concerned.  The  compound,  however,  will 
use  less  steam  than  the  simple  in  doing 
the  same  work;  so  that  if  the  boiler  is 
just  big  enough  for  the  compound  it  will 
not  supply  the  18-inch  simple  engine  doing 
the  same  work. 

(81)  "Mac,"  Buffalo,  N.  Y.,  writes: 

I.  Does  an  eccentric  with  a  6-inch  throw 
have  as  much  travel  as  a  6-inch  crank? 
A. — I.  Yes.  2.  Is  the  vacuum  line  we 
read  about  in  mechanical  books  real  as  a 
liasis  to  work  from?  A. — 2.  Yes.  3.  Is 
the  atmospheric  line  the  resistance  that 
exhaust  steam  meets  with  or  equalizes  to? 
A. — 3.  The  atmospheric  line  represents 
the  pressure  of  the  air,  and  is  14.7  pounds 
above  vacuum.  4.  What  is  the  proper 
way  to  measure  the  throw  of  an  eccen- 
tric? A. — 4.  Measure  from  center  of 
driving  shaft  opening  to  the  longest  point 
of  eccentric,  then  to  the  shortest  point. 
Deduct  the  shortest  from  the  longest,  and 
that  will  give  the  throw  of  the  eccentric. 

(82)  J.  F.  W.  asks : 

If  making  an  air-tight  connection  with 
the  overflow  nozzle  and  waste  pipe  to  a 
non-lifting  injector,  will  the  injector  prime 
as  well?  I  contend  it  will,  and  better  or 
quicker,  and  the  only  disadvantage  of  hav- 
ing it  air-tight  is  that  the  water  will  siphon 
out  of  tank  through  the  injector  at  times. 
Another  party  claims  the  injector  will  not 
prime  at  all  with  air-tight  connection. 
Who  is  right?  A. — If  the  connection  is 
air-tight  at  the  overflow  and  the  bottom 
of  the  overflow  pipe  is  lower  than  the 
tank,  it  can,  as  you  say,  siphon  out  the 
water  from  tank.  An  "air  jet"  that  would 
draw  a  sufficient  quantity  of  water  through 
the  combining  tube  of  an  injector  to  con- 
dense enough  of  the  steam  going  through 
steam  tube  to  hold  water  up  to  injector. 
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would  make  a  lifting  injector  of  it.  An 
air  jet  will  not  draw  and  force  the  same 
amount  of  water  through  the  same  size 
hole  as  steam  of  equal  pressure. 

(83)  P.  K.,  Randwick,  New  South 
Wales,  says : 

I  am  driving  a  Baldwin  motor ;  the  cyl- 
itiders  arc  n  x  16-inch  stroke,  drivers  3 
feet  6  inches  diameter.  Will  you  kindly 
inform  me  how  many  horse-power  she  is, 
also  what  would  be  the  greatest  speed 
such  an  engine  could  attain  under  the 
most  favorable  conditions?  A. — You  have 
left  out  the  most  important  particulars  in 
figuring  the  horse-power  of  an  engine, 
viz.,  the  mean  effective  pressure  on  the 
piston  and  the  piston  speed  in  feet  per 
minute.  The  power  of  a  locomotive  is 
usually  calculated  to  show  the  tractive 
force  at  the  drawbar  by  this  method : 
Square  the  diameter  of  the  cylinders;  mul- 
tiply this  by  the  stroke ;  divide  the  pro- 
duct by  the  diameter  of  the  wheel,  all 
taken  in  inches.  Multiply  this  quotient  by 
85  per  cent,  of  the  boiler  pressure.  This 
gives  the  tractive  force.  The  only  way  to 
get  the  horse-power  of  a  locomotive  en- 
gine exact  is  to  use  an  indicator  and  cal- 
culate the  power  from  the  card,  as  the 
conditions  of  cut-off,  expansion  and  com- 
pression, cut  quite  a  figure  in  the  power 
realized.  As  to  the  speed,  that  depends 
on  the  steam  distribution.  I  have  ridden 
on  a  42-inch  consolidated  Baldwin  narrow- 
gage  engine  drawing  a  train  at  fifty-two 
miles  an  hour,  and  the  engine  could  have 
made  better  time. 


A  committee  of  the  Traveling  En- 
gineers' Association,  of  which  Mr.  C.  H. 
Stalker,  Colingwood,  Ohio,  is  chairman, 
has  been  appointed  to  report  on  "Long 
Runs  of  Locomotives,  With  a  View  of 
Economical  Treatment  and  Maintenance 
From  the  Traveling  Engineer's  Stand- 
point." Ten  questions  will  be  sent  out 
to  be  answered,  and  they  seem  to  cover 
the  subject  pretty  thoroughly.  We  are 
very  much  interested  in  this  subject,  and 
should  like  very  much  for  everyone  to 
whom  a  circular  is  sent  to  answer  the 
questions.  From  our  correspondence 
standpoint,  there  are  so  many  conflicting 
views  about  the  real  value  of  the  pooling 
system  ^nd  the  system  of  long  through 
trains  that  we  should  like  to  obtain  the 
views  of  those  best  prepared  to  write  or 
talk  authoritatively  on  the  subject. 


The  National  Railroad  Master  Black- 
smiths' Association  will  convene  in  con- 
vention at  Milwaukee,  Wis.,  on  Septem- 
ber 5th.  at  the  Plankinton  Hotel.  This  is 
a  very  useful  association  and  ought  to  ob- 
tain the  countenance  and  support  of  all 
railroad  officers.  We  hope  our  blacksmith 
friends  will  have  a  very  successful  meet- 
ing and  assimilate  a  great  deal  of  useful 
information  respecting  their  art. 


Smokeless    l-irin^     With     Bituminous 
Coal  on  Passenger  Trains. 

BY    W.   J.    MLKl'Iiy.     . 
HOW   IT  IS  DONE  ON  THE  QUEEN  &  CRESCENT 
(C.   N.  0.   &  T.   P.  RY.) 

There  is  no  detail  in  connection  with 
the  operation  of  this  line  outside  of  the 
necessary  precautions  for  safety  to  which 
the  management  gives  so  much  special  and 
continued  attention  as  in  efforts  to  pre- 
vent the  emission  of  black  smoke  by  loco- 
motives on  passenger  trains,  which  is  the 
cause  of  so  much  discomfort  to  pas- 
sengers. 

As  to  the  results  of  the  methods  em- 
ployed, the  accompanying  illustrations 
show  what  has  been  accomplished.  The 
photograph  shown  represents  the  "Queen 
&  Crescent  Limited"  with  five  cars  run- 
ning up  a  52-foot  grade  at  a  speed  of  61 
miles  per  hour,  as  indicated  by  the  speed 
recorder  on  the  engine.     It  will  be  noted 


all  driven  off  as  gas  by  the  heat  of  the 
furnace,  in  a  few  seconds  after  the  coal 
enters  the  firebox. 

Hydrocarbons,  when  unconsumed,  make 
objectionable  black  smoke,  but  when  a  suf- 
ficient quantity  of  air  is  mixed  with  the 
hydrocarbons  combustion  is  complete  and 
no  smoke  appears. 

Passenger  locomotives  have  been  pro- 
vided with  hollow  fire-brick  arches  and 
deflecting  air  tubes  to  deflect  the  gases 
and  to  supply  the  necessary  air  to  mai^e 
perfect  combustion. 

Rules. 

After  firing  each  shovelful  of  coal  the 
door  must  be  left  open  one  or  two  inches 
for  a  few  seconds,  admitting  enough  air 
to  produce  complete  combustion  of  the 
gases  driven  off  from  the  coal.  Care  must 
be  taken  not  to  leave  the  door  open  longer 
than  necessary  to  consume  the  gases. 

Firemen   must   learn   to   work   with   as 


QUEEN   i   Ll,^.  ...-.i    LIMITED,  RUNNING  6l  MILES  .\N   HOUR  OX   GRADE  52  FEET  TO  THE  MILE. 


especially  the  absence  of  the  objectionable 
black  smoke. 

To  secure  these  results  it  was  necessary, 
first,  to  equip  the  engines  with  brick 
arches,  as  indicated  in  the  cut  herewith. 
Four  holes  are  shown  on  each  side  of  the 
firebox  for  the  purpose  of  admitting  air. 
Four  tubes  run  through  the  arch,  and  the 
outside  air.  passing  through  these  tubes, 
is  heated  to  a  high  temperature.  This 
heated  air  supplies  oxygen  to  the  uncon- 
sumed gases  and  produces  complete  com- 
bustion. The  four  holes  in  each  side  of 
the  firebox  are  located  13  inches  above 
the  grates,  and  into  these  openings  are 
inserted  the  Sharp  patent  deflecting  air 
tubes,  deflecting  the  air  into  the  fire. 
Second,  to  thoroughly  educate  the  engine- 
men  and  firemen  in  the  methods  necessary 
to  produce  the  desired  results,  and  to  this 
end  the  following  instructions  were  issued : 

INSTRUCTIONS    FOR    FIRING    P.\SSENGER   LOCO- 
MOTI\-ES  ON   THE   QUEEN    &  CRESCENT. 

TO  pre\t:nt  smoke. 
Ex(<laiiatory. 
Bituminous   coal   contains   a   large   per- 
centage of  hydrocarbons,  which  are  nearly 


light  a  fire  as  possible.  Great  care  must 
be  taken  that  steam  is  not  wasted  at  the 
the  safety  valve,  either  when  the  train  is 
in  motion  or  when  standing  still. 

Before  starting,  the  blower  must  be  put 
on  and  a  sufficient  supply  of  coal  put  into 
the  firebox  to  insure  a  good  solid  fire. 
After  the  coal  has  been  put  in.  the  door 
must  be  left  partly  open  by  placing  the 
latch  on  the  first  notch  of  the  catch,  to  so 
remain  until  the  smoke  entirely  disap- 
pears, when  the  door  must  be  closed. 

After  starting,  the  door  must  be  left 
partly  open  after  each  shovelful  of  coal  is 
put  into  the  firebox,  by  placing  the  latch 
on  the  first  notch  of  the  catch  until  such 
time  as  the  smoke  disappears,  when  the 
door  must  be  closed. 

On  approaching  tunnels  the  fire  must 
be  replenished  in  ample  time,  obtaining 
sufficient  fire  to  carry  the  train  through 
the  tunnel  without  smoke ;  the  door  to  be 
kept  closed  while  passing  through  tun- 
nels. 

The  engineman  should  so  arrange  the 
water  supply  that  the  fireman  may  be  abl^ 
to  fire  the  engine  regularly  and  economi- 
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cally,  and  this  can  be  done  best  when  the 
water  is  supplied  to  the  boiler  continu- 
ously. 

Firemen  must  pay  particular  attention 
to  the  manner  in  which  the  engineman 
works  the  injector  and  handles  the  en- 
gine, in  oVder  to  regulate  the  fire  accord- 
ingly. 

Care  must  be  taken  to  have  the  blower 
applied  and  the  door  partly  open  when 
approaching  a  station  where  stop  is  to  be 
made,  and  no  smoke  must  be  allowed  to 
show  from  the  stack  at  such  times  or 
when  descending  grades. 

While  the  blower  is  being  used,  except 
when  approaching  a  station  where  stop  i^ 


It  is  beneficial  to  wet  the  coal  before 
firing,  and  firemen  should,  as  far  as  pos- 
sible, use  wet  coal. 

Intelligent  firing  and  economical  results 
in  the  use  of  fuel  will  be  considered  in  the 
selection  of  firemen  for  passenger  engines 
or  for  promotion  to  freight  engine- 
men. 

These  rules  must  be  strictly  observed 
on  night  as  well  as  day  passenger 
trains. 

In  addition  to  the  training,  the  most 
persistent  vigilance  on  the  part  of  the 
management  was  necessary  to  secure  con- 
tinuous good  results,  as  it  developed  in 
this  case,  as  in  others,  that  it  became,  in 


The  Standard  Paint  Company,  New 
York,  ought  to  be  able  to  sell  great  quan- 
tities of  their  ruberoid  covering  to  rail- 
roads in  the  South.  We  noticed  during  a 
recent  tour  that  many  of  the  engine  houses 
and  other  buildings  are  covered  with 
metallic  substances  and  that  they  are 
nearly  always  in  a  dilapidated  condition. 
The  moist'  atmosphere  quickly  corrodes 
metals  and  leaves  the  roof  worse  than 
it  is  when  entirely  open.  The  ruberoid 
referred  to  has  a  base  of  wool  and  hair 
felt  and  is  combined  by  an  acid-proof 
composition,  which  makes  a  very  compact 
board  that  successfully  resists  the  sul- 
phurous   fumes    so  common    in   railroad 
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to  be  made,  care  should  be  taken  to  keep 
the  door  closed  as  much  as  possible,  more 
especially  when  cleaning  the  fire,  as  the 
blower  causes  the  cold  air  to  be  drawn 
into  the  flues. 

While  lying  on  side  tracks,  both  damp- 
ers should  be  closed  to  save  the  fire. 

Grates  should  be  shaken  only  when  ab- 
solutely necessary,  as  too  frequent  shak- 
ing causes  a  loss  of  fuel  by  allowing  the 
unconsumed  coal  to  fall  into  the  ash-pan, 
w-here  it  ignites  and  causes  the  pan  to 
heat  and  warp.  All  ash-pans  should  be 
examined  as  frequently  as  stops  will  per- 
mit, and  under  no  circumstances  must 
they  be  allowed  to  become  filled. 

When  possible  to  avoid  it,  the  fire-door 
must  not  be  left  wide  open.  To  leave  the 
fire-door  wide  open  is  especially  bad  when 
using  steam  or  blower. 


time,  an  old  story ;  some  of  the  men  grew 
careless  and  dropped  back  to  the  good  old- 
fashioned  way  of  firing,  half  a  dozen 
shovels  of  coal  without  intermission.  For 
the  purpose  of  keeping  a  close  check  on 
all  passenger  engines,  small  report  blanks 
(sample  herewith)  were  distributed  to 
all  officers  of  the  road,  which  included 
general  passenger  and  general  freight 
agents,  road  master,  track  supervisors, 
signalmen,  etc.,  and  it  is  their  duty,  when 
they  observe  smoke  on  passenger  trains, 
to  report  the  matter  by  filling  out  the 
blank  and  forwarding  it  to  the  superin- 
tendent, who  promptly  investigates,  tak- 
ing such  action  as  will  correct  the  matter; 
if  it  be  poor  coal,  as  has  developed  in  most 
instances,  a  better  quality  is  supplied ;  if  it 
be  careless  firing,  the  party  responsible  is 
disciplined. 


buildings.  It  also  makes  an  excellent 
covering  for  engine  cabs.  Being  an  in- 
different conductor  of  heat,  it  tends  to 
make  a  cool  cab. 


The  Patent  Record  is  the  name  of  a 
very  handsome  illustrated  journal  of 
thirty-two  pages,  published  in  Baltimore 
in  the  interests  of  inventors  and  persons 
engaged  in  the  patent  business.  Nearly 
every  page  has  one  or  more  illustrations, 
some  of  them  extremely  fine.  The  first 
page  is  occupied  by  a  large  picture  of  the 
Mount  Royal  Pumping  Station,  on  North 
avenue,  Baltimore,  which  is  an  excellent 
piece  of  work,  and  ten  other  pictures  illus- 
trate various  features  of  this  handsome 
public  building.  There  are  other  articles 
equally  good. 
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Jlllnois  Central  Shops  at  McComb  City, 
Miss. 

At  McComb  Cily,  Miss.,  Uicrc  is  a  fine 
plant  of  repair  ^liops,  holongiiig  to  tlic 
Illinois  Central,  which  arc  maintained  in 
excellent  order  by  the  master  mechanic, 
Mr.  L.  L.  Dawson,  who  seems  to  have  the 
lumip  of  order  particularly  well  developed 
in  his  head.  They  do  a  great  deal  of  work 
here  without  particularly  fine  facilities, 
but  those  in  charge  seem  to  know  about 
the  maximum  of  how  to  make  the  best 
■of  it. 

They  have  a  very  good  foundry  where 
castings  are  made  for  all  the  southern  part 
of  the  Illinois  Central  System,  and  re- 
markably good  castings  they  make.  I 
noticed  in  the  foundry  that  Mr.  Dawson 
liad  taken  a  suggestion  from  Locomotive 
Engineering  and  converted  an  old  air- 
brake pump  into  an  engine  for  hauling  up 
•scrap  from  the  grof.nd  to  the  top  of  the 


gra'.ing  madu  of  wood,  which  enables  the 
air  to  circVilate  beneath  the  load,  and  is 
.Slid  to  be  particularly  efficient  in  keeping 
the  freight  in  good  condition.  There 
stems  to  be  a  mystery  about  these  false 
bottoms,  similar  to  what  used  to  exist 
about  links  and  pins  in  the  old  link  and 
pin  days.  They  go  out  by  the  hundred 
and  disappear  and  nothing  more  is  known 
of  them. 


solid  above  the  eccentric  rod  pin,  and  the 
top  distance  piece  or  block  formed  an  oil 
well  for  the  link  block.  Although  this  is 
not  uncommon  on  the  other  side,  it  is  not 
found  very  frequently  in  this  country.  We 
shall  expect  good  reports  from  these 
engines. 


The  Locomotives  for  France. 

These  are  the  engines  which  are  partly 
responsible  for  the  vast  amount  of  com- 
ment on  American  competition  in  Europe, 
as  they  are,  we  believe,  the  first  American 
engines  to  go  to  France. 

They  have  none  of  the  frills  which  we 
sometimes  find  on  locomotives  of  the  land 
of  the  Heilman  moving  power  plant,  but 
are  sensible,  business-like  looking  engines. 


The  other  day  a  prominent  Western 
miller,  whose  railroad  traveling  has  made 
him  an  expert,  rode  over  the  Baltimore 
&  Ohio  Railroad  from  New  York  to  Chi- 
cago for  the  first  time.  He  had  heard 
the  merry  jests  and  the  caustic  remarks 
which  were  based  on  the  conditions  that 
used  to  obtain,  and  kept  "his  eyes  open." 
After  reaching  home  he  wrote  a  congrat- 
ulatory letter  to  General  Manager  Under- 
wood, and  among  other  flattering  things 
said :  "I  want  to  assure  you  that  I  en- 
joyed the  trip  over  your  line  very  much 
indeed.     I  think  the  ride  from  Xew  York 


BALDWIN  ENGINE  FOR  rR.\NCE. 


■cupola.  It  works  very  well  indeed,  prac- 
tically costs  only  the  work  of  changing  it, 
and  does  away  with  the  work  of  five  or 
six  men.  Mr.  Dawson  pays  a  great  deal 
-of  attention  to  his  scrap  heap,  and  keeps 
a  man  there  all  the  time  selecting  the  dif- 
■ferent  material.  An  intelligent  man  doing 
this  work  saves  for  use  a  great  deal  of 
tnaterial  that  otherwise  would  have  to  go 
to  the  forge  and  cupola,  and  it  seemed  to 
me  one  of  the  best  paying  investments  I 
"have  seen  about  a  shop. 

The  company  are  applying  Monarch 
trake  beams  to  all  their  cars,  and  those  in 
■charge  speak  very  highly  about  the 
efficiency  of  this  beam.  They  are  also 
putting  a  great  many  Westinghouse  air 
brakes  on  freight  cars. 

An  industry  that  calls  for  a  great  deal 
of  work  here  is  the  making  of  false  bot- 
itonis  for  fruit  cars.     This  consists  of  a 


They  were  part  simple  and  part  com- 
pound, the  simple  engines  having  piston 
valves. 

The  gage  is  a  little  odd.  4  feet  gYs, 
inches.  Cylinders  of  the  simple  engines 
are  17J4  by  26;  compounds  are  13  and  22 
by  26  inches. 

The  boilers  are  58  inches,  but  carry  215 
pounds  of  steam  on  both  simple  and  com- 
pounds. Fireboxes  are  copper  and  the 
grate  contains  25.58  square  feet.  There 
are  2S2  flues  2  inches  in  diameter  and  are 
12  feet  I  inch  long,  giving  a  heating  sur- 
face of  1764.2  square  feet.  Firebox  heat- 
ing surface  is  128.4  square  feet,  or  a  total 
of  1892.6  square  feet. 

Driving  wheels  are  S4'4  inches,  truck 
wheels  36  inches.  Weight  on  drivers 
69,760  pounds.  Total  117.985  pounds. 
Tenders  were  supplied  by  railroad. 

The  links  had  oil  wells  or  cups  forged 


to  Washington  is  a  most  delightful  trip; 
it  was  just  after  the  rain,  when  nature  was 
at  its  best.  I  will  withdraw  all  my  in- 
vidious remarks.  I  kept  waiting  for  the 
"swinging  motion'  on  the  way  from  Wash- 
ington to  Chicago,  but  did  not  discover  it." 


We  have  received  a  new  supply  of  trac- 
tive power  and  of  train  resistance  com- 
putors.  Our  stock  of  these  useful  aids  for 
busy  men  was  burned  up  in  the  fire,  and 
the  first  intention  was  not  to  have  any 
new^  ones  made,  but  the  demand  for  thein 
was  so  great  that  we  changed  our  mind. 
Under  the  tonnage  system  of  train  rating 
a  great  many  men  have  had  a  stimulated 
interest  in  telling  at  a  glance  what  load  a 
locomotive  ought  to  pull,  and  that  is  what 
the  tractive  power  computer  does.  The 
computers  are  sold  by  Angus  Sinclair 
Company  for  $1  each. 
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Air=Brake  Department. 


Air-  Brake  Instruction  Room  of  the  Erie 
Railway  at  Hornellsville,  N.  Y. 

A  correspondent  writes  thus  cnlluisi- 
astically  of  the  air-brake  instruction  room 
of  the  Erie  Railway  at  Hornellsville, 
N.  Y.: 

"The  accompanying  cuts  show  interior 
views  of  the  neatly  arranged  air-brake  in- 
struction room  of  the  Erie  Railway  Com- 
pany at  Hornellsville,  N.  Y.,  which  is 
visited    daily    by    large    numbers    of    em- 


CONDUCTED  BY  F.  M.  NELLIS. 

alone  in  elevating  the  standard  of  air- 
brake repairs,  but  also  in  bringing  about 
a  more  general  understanding  among  the 
men  in  road  service,  which  is  bound  to 
lead  up  to  a  smoother  and  more  successful 
handling  of  trains. 

"This  is  only  one  of  the  many  of  these 
plants  that  the  Erie  Company  has  estab- 
lished at  different  points  along  their  line, 
and  it  is  convincing  evidence  that  the 
officials   are   heartily   in   accord    with    the 


possible  to  place  the  book  on  sale  June 
15th,  the  usual  time,  and  the  time  promised 
in  our  June  issue.  These  hindrances, 
however,  which  caused  a  month's  delay, 
have  been  finally  overcome,  and  the  book 
is  now  on  sale,  copies  having  been  sent 
to  all  members  and  persons  ordering. 

The  book  teems  with  up-to-date  air- 
brake information,  and  is  plainly  the  best 
medium  by  which  air-brake  men  may 
keep  advised  of  what  is  going  on  in  the 


A   VIEW   OF   THE    AIR-BRAKE   INSTRUCTION    ROOM   ON   THE  ERIE  RAILWAY   AT   HORNELLSVILLE,    N.    V. 


ployes  whose  duties  it  is  to  operate  or 
maintain  the  automatic  air  brake. 

"The  cuts  illustrate  the  arrangement  of 
the  details  so  nicely  that  a  further  de- 
scription is  unnecessary,  unless  it  be  to 
call  particular  attention  to  the  location  of 
this  room,  which,  indeed,  is  a  very  de- 
sirable one,  as  it  is  remote  from  all  noise — 
a  feature  which  is  usually  overlooked  bv 
parties  who  have  the  authority  to  install 
similar  plants  of  this  kind. 

"Mr.  Ross  Kells,  who  is  in  charge,  is  .1 
very  affable  and  painstaking  gentleman, 
and  it  goes  without  saying  that  his  efforts 
have  been  conducive  of  much   good,   not 


recent  conclusions  of  Master  Mechanics' 
and  Master  Car  Builders'  Associations 
when  they  recommended  that  air-brake 
instructors  should  give  equal  attention  to 
enginemen,  trainmen,  shopmen,  and  that 
the  work  of  instructing  these  parties  be 
followed  up  more  closely  in  the  future 
than  it  has  been  in  the  past." 


Detroit  Proceedings   of  the   Air=Brake 
Association  Now  on  Sale. 

On  account  of  unforeseen  and  annoying 
hindrances  in  the  preparation  of  the  De- 
troit Proceedings  of  the  Air-Brakc  Men's 
Sixth     Annual    Convention,    it    was    im- 


air-brake  business.  The  History  and  De- 
velopment of  the  High-Speed  Brake,  The' 
Pressure  Recorder  Chart  Applied  to  Air- 
Brake  Practice,.  How  the  Efficiency  of 
Air  Pump  May  Be  Increased  and  Main- 
tained, Methods  for  Preventing  the  Break- 
ing Apart  of  Trains,  The  Air-Brake  De- 
partment of  Railways,  Steam  Heating 
Railway  Trains,  and  the  Master  Car 
Builders'  Standard  Code  of  Tests  of 
Triple  Valves  are  subjects  written  upon 
and  discussed  by  the  representative  and 
best  air-brake  men  in  the  business.  Price 
same  as  usual — 75  cents  for  leather  boun^d^. 
and  50  cents  for  paper. 
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Lame  Maintenance  of  Air-Brakes. 

Editor: 

The  condition  in  wliicli  tlic  air-brake 
equipment  is  l<cpt  up  cm  the  freight  and 
locomotive  equipment  on  some  roads  is 
very  bad.  Tliey  do  not  even  try,  or  seem 
to  care,  whether  the  air  brakes  are  in  a 
good,  reliable,  working  condition. 

Here  arc  a  few  of  the  defects  of  the 
air  brakes  on  tlie  frciglU  equipment  on 
some  roads,  which  make  it  impossible  for 
the  engineer  to  do  good  braking :  No  at- 
tention whatever  is  given  to  adjusting  the 
slack,   allowing   the    piston    to   travel    the 


hanging  on  by  only  three  or  four  thrc.ids; 
train  pipe  very  poorly  clamped  to  car,  al- 
lowing it  to  work  from  3  to  4  inches. 

Why  do  some  companies  mark  their 
triples  and  brake  cylinders  cleaned  and 
oiled  when  they  are  not?  The  other  day 
I  came  across  a  car  marked  cleaned  and 
oiled  about  llirce  months  ago.  This  car 
was  cut  out,  and  as  I  wanted  to  know 
what  the  trouble  was.  I  cut  it  in.  No  air 
came  into  the  auxiliary,  so  I  disconnected 
the  crossover  pipe  at  the  triple  to  see  if 
the  strainer  was  clean.  I  found  it  per- 
fectly clean,  and  by  opening  the  cut-out 
cock  in  crossover  pipe  air  flowed  freely 
out  of  pipe,  showing  that  the  strainer  in 


Now  let  us  take  a  look  into  the  locomo- 
tive equipment.  An  air  pump  was  re- 
ported running  hot,  and,  on  being  exam- 
ined, it  was  found  that  packing  rings 
were  badly  worn,  and  instead  of  fitting 
two  new  ones  and  boring  out  air  cylinder, 
as  ought  to  have  been  done  (as  cylinder 
was  over  1-64  larger  at  ends  than  in  cen- 
ter), only  one  new  packing  ring  was  put 
in.  On  fitting  new  receiving  and  discharge 
valves  at  roundhouse  (all  the  above  refers 
to  roundhouse  work),  ihcy  are  not  given 
the  proper  lift.  And  why  is  it  that  they 
do  not  put  on  a  competent  man,  at  least, 
who  knows  about  air  pump  and  brake- 
valve  work,  to  make  the  repairs? 


A   VIEW    OF   THE   AIR-BRAKE   INSTRUCTION    KOOM   ON   THE  ERIE  RAILWAY  AT   HORNELLSVILLE,    N.    Y. 


whole  length  of  the  cylinder.  I  have  seen 
fast  stock  trains  where  half  of  the  brakes 
were  defective  for  this  one  reason,  and 
most  of  the  other  ones  were  suffering 
from  something  else,  making  it  impossible 
to  stop  where  you  want  to.  Triple  valves 
are  not  cleaned  nor  oiled,  and  are  so  badly 
gummed  that  they  will  only  work  in  emer- 
gency. Air  blowing  out  of  the  pressure 
retainers  on  account  of  defective  rubber 
seat  of  emergency  valve,  is  a  common 
trouble. 

I  have  found  quite  a  few  lately  in  that 
condition ;  also  gaskets  leaking  between 
the  triple  valve  and  the  auxiliary  reser- 
voir; leaking  packing  rings  in  triple  pis- 
ton, causing  brakes  to  stick ;  union  loose 
next  to  drain  cup  in  train  pipe,  sometimes 


train  pipe  was  all  right,  too.  I  then  took 
triple  valve  down,  and  found  it  so  badly 
gummed  up  and  the  feed  ports  clogged 
solid,  so  no  air  could  pass  through.  Pack- 
ing in  brake  cylinder  leaked  so  badly  that 
all  air  flowed  by  it,  and  the  only  way  to 
get  the  piston  to  move  was  by  making  a 
continuous  reduction  of  30  pounds,  and 
then  piston  would  travel  out  the  whole 
length  of  the  cylinder,  and  then  come  back 
again. 

A  very  bad  practice  followed  by  some 
engineers,  is  pouring'  from  5^2  to  i  pint  of 
engine  oil  into  the  hose  on  head  car  and 
blowing  it  back  into  the  train.  They  will 
tell  you  that  it  makes  their  brakes  hold 
better — but  what  about  the  hose,  strainers 
and  triple  valves? 


Many  air  pumps  are  packed  with  a  cheap 
rubber  packing,  which  will  only  last  a 
month  if  given  good  care;  but  when  the 
pump  has  to  be  run  at  full  speed  to  main- 
tain train-line  pressure,  the  packing  burns 
out  quickly. 

It  is  a  very  bad  practice  to  allow  oil  to 
be  drawn  in  through  the  receiving  valves 
of  an  8-inch  pump,  as  it  gums  up  your 
pump,  brake  valve  and  governor,  also 
causing  your  pump  to  run  hot  by  stopping 
up  discharge  pipe,  and  puts  in  a'!r-valve 
cages. 

In  piping  engines  on  some  roads,  it 
looks  as  if  they  try  to  use  all  the  elbows 
they  could  find.  I  have  counted  as  high 
as  ten  on  one  engine :  that  is,  in  train 
pipe   from  the  front  of  the  pilot  to  the 
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Tear  of  tender.  The  air  must  have  a  hard 
time  in  finding  its  way  out  in  double-head- 
ing. C.   F.   SUNDBERG. 

C,  M.  &  St.  p.  Ry. 
Sioux  Falls,  S.  D. 
[We  are  glad  to  get  this  communication 


groaned  more  than  on  those  without  the 
extra  drain  cock.  On  others  the  steam 
pipe  was  carried  down  to  a  point  much 
lower  than  the  pump  connection,  and  then 
bent  upward  to  make  the  connection,  so 
that   there   would  be  a   low   point   or   de- 
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just  at  this  time.  The  "little  voices"  in 
"93,012."  which  appears  elsewhere  in  this 
issue,  tell  the  same  story  as  our  corre- 
spondent.— Ed.] 


Valuable    Suggestions    on    Piping   Air 
Pumps. 

Editor: 

Almost  every  road  that  I  have  been 
over,  since  starting  on  my  travels,  I  find 
has  more  or  less  difficulty  in  lubricating 
the  9K'-inch  pump  satisfactorily,  and  I 
am  sometimes  asked  why  it  is  that  one 
pump  of  this  class  will  run  smoothly  with- 
out groaning  on  a  small  quantity  of  valve 
oil  fed  regularly,  while  others  groan  al- 
most continually,  although  the  supply  of 
oil  allowed  them  is  quite  liberal. 

At  first  I  attributed  the  trouble  10  the 
leakage  of  oil  through  the  joints  of  the 
governor  c6nnection  where  the  nuts  of 
the  governor  were  not  screwed  up  per- 
fectly tight,  and  to  leakage  through  the 
drain  cocks  whenever  they  were  not  a 
good  fit,  or  through  carelessness  or  forget- 
fulness  they  were  not  closed  while  pump 
was  running.  I  have  also  found  the  trouble 
complained  of  to  be  aggravated  whenever 
the  pipe  supplying  steam  to  the  pump 
was  tapped  into  the  boiler  head,  and  was 
•not  taking  dry  steam  from  the  dome. 

On  some  engines  where  the  pump  is  lo- 
cated pretty  well  forward,  as  on  heavy 
freight  engines  with  extended  wagon  top, 
I  have  found  an  extra  drain  cock  tapped 
into  the  elbow  of  steam  pipe,  a  drain 
cock  somewhat  larger  than  the  usual  size ; 
and    on    engines    so    equipped    the    pumo 


pression  in  the  pipe,  in  which  condensa- 
tion could  accumulate  when  the  pump 
throttle  was  closed,  or  oil  could  lodge  and 
not  go  to  the  pump  while  working. 

I  have  been  under  the  impression  that 
the  oil  fed  by  the  lubricator  was  vaporized 


the  lubricator  is  connected  to  the  cylin- 
der connection,  and  that  all  depressions  in 
the  pipe  should  be  taken  out,  so  that  no 
traps  or  cavities  would  be  present  to  hold 
oil,  which  would  certainly  be  carried  into 
them  by  gravity,  and  thus  be  prevented 
from  going  to  the  cylinder  where  it  be- 
longs. 

Noticing  that  pumps  which  take  dry 
fteam  from  the  dome,  and  whose  steam 
pipes  have  a  gradual  incline  all  the  way 
from  the  lubricator  to  the  cylinder  con- 
nection, governor  connection  and  drain 
cocks  being  tight,  do  not  give  trouble  by 
groaning,  I  am  forced  to  the  conclusion 
that  the  trouble  can  be  obviated  if  proper 
methods  are  u?ed  in  the  manner  of  piping. 
J.   P.   Kelly. 

Pittsficld.  Mass. 


Newly  Patented  Hose  Coupling. 

Editor: 

Please  find  enclosed  a  copy  of  my  train- 
pipe  air  hose  coupling.  I  have  tried  it  on 
passenger  coaches  and  freight  cars ;  it 
works  nicely.  No  more  angle  cocks  cut 
off  by  tramps  or  other  persons,  as  this 
does  away  with  angle  cocks  entirely. 

The  device  consists  in  the  combination, 
with  an  air-brake  coupling-valve  having 
its  stem  extended  beyond  the  coupling- 
head, -of  a  valve-setting  lever  having  an 
eccentrically-arranged  fulcrum  through 
which  it  is  directly  connected  with  the 
projecting  portion  of  the  valve-stem  to 
operate  in  bearing  contact  with  an  outer 
portion  of  the  coupling-head,  so  that  in 
one  position  of  said  lever  the  valve  will  be 
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as  soon  as  it  reached  the  steam  in  the  pipe, 
but  I  was  informed  recently  by  a  repre- 
sentative of  the  Galena  Oil  Company  that 
such  was  not  the  case,  as  they  had  made 
experiments  to  determine  this  fact,  and 
found  that  the  oil  remained  in  the  same 
form  and  condition  as  when  it  entered. 

This  being  true,  it  follows  that  the  pipe 
taking  steam  to  the  pump  should  have  a 
continuous  incline   from   the  point  where 


unseated  and  locked  against  a  closing  or 
seating  movement,  and  in  the  other  posi- 
tion of  the  lever  the  valve  will  be  free  to 
seat  automatically  when  the  two  coupling- 
heads  are  separated. 

Fig.  I  is  a  side  elevation  showing  the 
hose-coupling  and  a  portion  of  a  train- 
pipe  to  which  the  hose  is  directly  con- 
nected without  the  interposition  of  the 
usual  angle-cock.     Fig.  2  is  a  plan  of  the 
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same.  Fig.  3  is  a  vertical  transverse  sec- 
tion through  the  valved  portions  of  two 
disconnected  coupling-heads,  showing  the 
lever  of  the  coupling-valvc  so  set  as  to 
prevent  the  valve  from  seating,  and  Fig.  4 
shows  the  lever  of  the  valve  in  the  other 
head  set  to  permit  automatic  seating  and 
unseating  of  that  valve. 

R.  S.  Brown, 
Engr.,  L.  &  N.  Ry. 
Blucficld,  II'.  Va. 


rtsultant  cylinder  pressure  than  lias  usu- 
ally been  employed.  I  find  that  it  is  one 
thing  to  put  a  gage  on  a  car  and  show  by 
that,  and  quite  another  matter  to  explain 
clearly  why  tims  is  so. 

It  may  show  good  discipline  when  they 
tell  us  that  the  foreign  drilled  soldier  is  a 
machine  and  simply  does  what  he  is  told 
to  do.  without  thought  or  reason ;  but 
how  docs  that  compare  with  our  intelli- 
gent volunteers  who  do  what  they  are  told 


Brake  Cylinder 
Fig.  J 
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Graphic  E.vplanation  of  the  Equaliza- 
tion of   Auxiliary    Reservoir  and 
Brake  Cylinder  Pressures. 

Editor: 

I  am  not  going  to  pin  my  faith  to  a 
vacuum,  and  I  believe  there  are  many 
with  me,  otherwise  Locomotive  Engi- 
neering would  not  have  the  circulation  it 
has.  ]\Iost  railroad  men  to-day  want  some- 
thing more  tangible  than  a  vacuum,  other- 
wise why  should  the  automatic  air-brake 
be  so  popular?  I  say  this  notwithstand- 
ing your  associate  editor  of  the  woolly 
West  made  me  acknowledge  the  vacuum 
theory  when  the  brake  piston  moves  out. 
This  he  did  the  other  day  while  he  was 
my  guest  on  a  trip  over  the  road,  and  as 
it  was  not  very  nice  of  him,  the  only  way 
I  have  of  getting  even  is  to  write  you 
about  it.  Now  that  I  have  "seen"  my 
duty  and  "done"  it,  I  want  to  ignore  hi? 
vacuum  and  tell  your  readers  something 
about  this  mysterious  equalization  of  pres- 
sures between  the  auxiliary  reservoir  and 
the  brake  cylinder. 

If  15  pounds  of  steam  will  do  a  given 
amount  of  pushing,  30  pounds  will  do 
twice  as  much,  friction  being  ignored. 
This  being  the  case,  I  find  from  experi- 
ence that  it  seems  very  queer  to  many 
men  why  an  application  of  30  pounds  will 
not  hold  a  brake  twice  as  hard  as  one  of 
15  pounds. 

I  have  for  several  years  used  a  some- 
what different  means  of  illustrating  the 
connection  between  pi-ton  travel  and  the 


to  do  zvith  tliought  and   reason — as  men, 
not  as  machincsf 

The  same  is  true,  comparing  railroad 
men  of  years  past  with  most  of  those  in 
the  fight  to-day.  Formerly  they  would 
concede  (but  they  did  not  believe  it)  that 


enough  (24  inches)  to  cause  the  cylinder 
to  be  equal  in  capacity  to  the  axillary,  their 
equalized  prcssurcwould  be  one-half  what- 
ever pressure  was  in  the  auxiliary  before 
the  triple  opened  communication  to  the 
brake  cylinder.  But,  as  Fig.  I  shows,  the 
brake  piston  can  travel  but  12  inches, 
which  makes  the  auxiliary  at  least  double 
in  size.  Eight  goes  in  24  three  times,  and 
hence  the  auxiliary  is  three  times  as  large 
as  the  cylinder  with  an  8-inch  travel.  Simi- 
larly, a  6-inch  travel  gives  an  auxiliary 
three  times  as  large  as  the  cylinder.  Thus 
the  equalizing  points  would  be  at  two- 
thirds  the  original  auxiliary  pressure  for 
a  12-inch  travel,  three-fourths  for  an  8- 
incli  travel,  and  four-fifths  for  a  6-inch 
travel  as  will  be  clearly  shown. 

Now,  air  is  like  water  in  some  respects. 
Both  are  fluids,  and  neither  one  will  run 
uphill — that  is,  they  will  never  go  higher 
than  their  source. 

Suppose  now  we  represent  the  12-incn 
travel  by  two  barrels  filled  with  water  and 
another  one  empty.  The  filled  barrels 
represent  the  auxiliary,  which  is  twice  as 
large  as  the  cylinder  (the  empty  barrel; 
in  this  case.  If  we  permit  10  inches  of 
water  from  the  two  filled  barrels  (the 
auxiliary)  to  flow  through  the  valve  to 
the  empty  barrel  (the  brake  cylinder)  it 
is  evident  that  it  will  make  20  inches  of 
water  in  the  empty  barrel.  If  the  barrels 
were  all  60  inches  high,  as  shown,  and 
we  allow  20  inches  to  flow  from  the  auxil- 
iary (the  two  fill6d  barrels),  it  would 
make  40  in  the  cylinder  (the  empty),  and 
the  water  in  the  three  would  be  level. 
Do  you  think  that  any  more  water  will 
flow  now  they  are  level  if  you  take  the 
coal-pick  to  valve  V  or  otherwise  waste^ 


FIG.    2.      ILLUSTR.\TING 

"20  pounds  is  a  full  application,  and  more 
than  that  is  a  waste  of  air,"  because,  as 
they  said,  "Westinghouse  says  so."  Now 
they  want  to  know  why,  and  if  the  20  is 
a  fixed  amount  for  all  cases. 

In  Fig.  I  I  show  d  brake  cylinder  12 
inches  long  and  above  it  an  auxiliarv 
reservoir.  For  all  practical  purposes  we 
will  find  that  an  auxiliary,  to  be  properly 
proportioned,  would  be  about  twice  as 
long  if  it  were  of  the  same  inside  diameter 
as  the  cylinder.  Hence,  I  make  the  auxil- 
iary 24  inches  long. 

Now    if     the     piston    could    travel    far 


Triple  Valve 

12-INCH    PISTON    TR-WEL. 

your  breath  because  the  empty  don't  fiU 
clear  up?  By  the  way.  did  you  ever  put 
her  in  emergency  or  reduce  all  the  train 
line  in  service,  when,  after  a  full  service 
application,  you  saw  you  were  going  to 
run  by? 

Thus  we  see  that  Fig.  2  represents  a 
12-inch  piston  travel — the  worst  possible 
to  apply;  and  yet  reducing  20  from  60.  or 
one-third,  is  a  full  application,  and  the 
pressure  all  equalizes (  is  level)  at  40,  or 
two-thirds  of  60. 

To   reason   out   the   prcpDrtions   for  8- 
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inch  or  6-mch  travel,  we  take  Figs.  3 
and  4. 

In  Fig.  3  the  three  filled  barrels  rep- 
resent the  auxiliary,  and  the  one  empty 
again  the  cylinder;  for,  as  shown  in  Fig. 
I.  the  auxiliary  is  about  three  times  the 
capacity  of  a  brake  cylinder  with  8-inch 
travel. 

If  we  could  get  20  inches  to  flow  from 
the  three  filled  barrels  in  Fig.  3  to  the 
empty  one,  the  latter  would  be  full  and 


J4  to  iM  inches  in  piston  travel  of  brakes 
applied  in  emergency  and  those  applied  in 
full  service.  In  trying  the  brakes  in  emer- 
gency I  can  come  nearer  getting  a  correct 
running  piston  travel  than  by  trying  them 
in  full  service.  I  do  not  see  how  I  could 
give  the  triple  valve  as  well  as  the  whole 
brake  a  more  rigid  test  than  by  an  emer- 
gency and,  after  recharging,  a  half  ser- 
vice application  of  the  brakes.  I  have 
had  some  comment  made  on  this  method 
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FIG.    3.      ILLUSTRATING    8 


the  others  only  at  40.  But  again,  we  must 
remember  that  water  don't  flow  uphill. 
Try  letting  out  15  inches,  and  you  see 
three  times  15  is  45— and  they  are  all 
•equalized.  Don't  waste  more  muscle  now 
on  valve  V,  for  it  won't  do  any  good  and 
may  not  permit  the  valve  to  work  so  easy 
when  you  go  to  close  it. 

Here  we  have  for  an  8-inch  travel  that 
15  from  60,  or  one-fourth,  is  a  full  re- 
duction, and  45-60,  or  three-fourths  is 
their  equalizing  point. 

Fig.  4  shows  the  6-inch  travel,  where 
the  auxiliary  is  represented  as  being  about 
"four  times  as  large  as  the  cylinder.  Now 
we  can  get  but  12  inches  to  flow  from 
the  four  filled  barrels  (leaving  48)  into 
the  empty  barrel  (cylinder),  making  48, 
and  they  are  equalized. 

I  won't  go  any  further  this  time,  for  f 
■don't  want  to  be  too  hard  on  "Doc"  and 
the  rest  of  you ;  but  if  anybody  is  inter- 
•ested  in  this  kind  of  approximate  reason- 
ing, let  him  couple  up  these  three  cars  and 
try  setting  them  all  alike  and  releasing 
them  altogether,  etc.,  etc.,  or  I  will  take 
that  up  some  other  time. 

E.  W.  Pratt, 

Gen.  Air-Brake  Insp.,  C.  &  N.  W.  Ry. 

Chicago,  III. 


Testing  Brakes  on  Trains. 

Editor: 

Our  road  not  being  equipped  with  slack 
adjusters,  I  have  adopted  the  following 
method  of  testing  air  brakes  at  terminals : 
I  pump  the  train  up  to  full  70  pounds 
pressure  and  apply  brakes  in  emergency. 
Afterwards  I  make  a  half  service  applica- 
tion of  the  brakes  to  determme  as  to  leaks 
in  the  graduating  valve,  slide  valve,  etc. ; 
in  fact,  any  leaks  on  the  auxiliary  side  of 
the  triple. 

I  find  that  there  is  a  difference  of  from 
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of  testing  air  brakes,  and  would  be  very 
glad  if  you  would  give  me  your  opinion 
concerning  the  matter. 

H.  H.  Bricgs,  Jr.,   , 

Genl.  Foreman,  K.  C,  M.  &  B.  R.  R. 

Aiiwry,  Miss. 

[Withal,  the  test  is  very  good  and  quite 
satisfactory,  although  some  persons  rea- 
sonably  object   to   the   use   of   the   emer- 


Tlie  Voorhees  Air.Bral<e  System. 

Editor: 

I  notice  in  current  number  of  Locomo- 
tive Engineering  a  description  of  my 
controlling  device  for  air  brakes,  as  per 
specification  originally  filed  in  Patent 
Office.  Subsequent  to  that  date  some  ad- 
ditions to  and  modifications  of  construc- 
tion have  been  made  which  bring  the  idea 
to  a  more  complete  stage  in  its  develop- 
ment. 

Previous  to  the  publication  of  the  article 
mentioned,  I  tendered  a  description  of  the 
device  in  its  present  form,  which  was 
ignored.  Having  now  set  before  your 
readers  the  original  design,  will  you  kind- 
ly show  in  your  paper  the  improvement, 
as  shown  in  the  accompanying  photograph. 

J.  F.  Voorhees. 
3718  Mantua  Ave.,  Philadclfhia,  Pa. 

[As  has  been  expained  to  Mr.  Voor- 
hees, the  cuts  illustrating  his  original  de- 
vice had  been  made  and  type  for  the  de- 
scriptive matter  had  been  set  up  before 
his  letter,  containing  the  description  of 
his  improved  device,  had  reached  us.  We 
are  not  publishing  his  later  improved  de- 
vice, because  of  lack  of  space  and  lack  of 
general  interest  in  the  double  train-pipe 
system.  It  has  been  truthfully  said  that 
"You  can  do  anything  with  a  double  train 
pipe  air-brake  system,  except  sell  it  to  a 
railroad  company."  Any  person  desiring 
further  information  on  the  system  should 
communicate  directly  with  Mr.  Voorhees, 
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gency  application  in  testing  brakes,  as  that 
throws  a  too  frequent  and  unnecessary 
shock  upon  the  foundation  gear.  A  bet- 
ter method,  probably,  to  test  for  running 
travel  when  standing  still,  would  be  that 
recommended  by  the  Air-Brake  Associa- 
tion, which  consists  of  carrying  90  pounds 
on  the  testing  plant  and  makmg  only  ser- 
vice applications  in  the  tests.  It  has  been 
found  that  this  higher  train-pipe  pressure 
will  give  an  equivalent  piston  travel  with- 
out subjecting  the  brake  rigging  to  the 
emergency-application  shock. — Ed.] 


who  has  made  several  inportant  improve- 
ments in  the  system  as  published  in  our 
last  issue. — Ed.] 


Air-Brake  Proceedings  now  on  sale. 
Price,  leather  bound,  75  cents ;  paper,'  50 
cents. 


Bral<e  Operation  on  Long  Freight  Trains 

Editor: 

Please  advise  me  on  the  following:  I 
am  running  a  9^-inch  pump  with  i-inch 
steam  pipe,  standard  throttle  and  West- 
inghouse  governor.  I  always  have  190 
pounds  of  steam,  working  daily  from 
thirty  to  fifty  air  brakes,  and  running  the 
pump  throttle  three-fourths  open. 

Recently  two  air  brakes  stuck  forty-two 
cars  back  in  the  train,  and  conductor  had 
to  bleed  the  cars,  which  did  not  bother 
again,  and  had  not  bothered  before.    The 
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conduclor  then  came  over  the  train  and 
threatened  to  report  mc  to  superintendent 
for  not  running  my  pump  fast  enough, 
although  I  sliowed  him  the  gage  register- 
ing 70  and  95.  The  reservoir  pipe  in  the 
cab  was  so  hot  you  could  not  hold  your 
hand  on  it.  I  told  him  that  during  thi-i 
hot  weather  I  wanted  to  favor  the  pump 
all  I  could.  He  said  I  had  no  right  to  do 
this;  if  the  pump  ran  hot,  to  burn  it  out 
and  get  a  new  one. 

This  seems  to  be  the  policy  here,  and  1 
do  not  know  of  a  gj/j-inch  pump  running 
six  months  without  repairs.  I  have  never 
had  an  air-brake  failure  with  this  train. 

Here  is  another  case :  We  come  in  a 
station  with  twenty-five  air  brakes  and 
pick  up  twenty  more.  In  coupling  up,  the 
crew  throws  open  both  stop-cocks,  putting 
emergency  on  twenty-five  cars.  Now,  if 
there  are  60  pounds  of  air  in  every  one  of 
those  brake  cylinders,  I  am  unable  to 
move  until  I  have  60  pounds  in  train- 
line.  Another  man  opens  the  stop-cock 
slowly,  and  I  am  moving  out  of  town 
with  40  pounds  on  my  train-line,  and  no 
brakes  stuck. 

My  conductor  claims  a  minute  is  long 
enough  to  pump  up  forty-five  cars  if 
pump  is  properly  run.  I  often  lay  on  a 
side  track  thirty  minutes,  and  as  our  air 
pump  exhaust  is  in  the  stack,  I  ease  up  on 
the  pump  until  ready  to  go,  giving  it  a 
chance  to  cool  off  and  letting  up  on  the 
fire. 

Here  is  another:  The  company  lias 
issued  orders  that  trainmen  need  try  air 
only  at  terminals.  I  always  leave  air  set 
at  water  tanks,  and  on  several  occasion? 
have  been  unable  to  move  because  stop- 
cock was  not  opened  on  train.  Is  this 
practice  wrong? 

A  case  has  come  up  where  a  hose 
bursted  on  a  forty-car  air-brake  train.  The 
engineer  left  his  brake  valve  in  full  re- 
lease until  pressures  equalized  at  40,  then 
in  running  position,  with  the  intention  of 
gaining  a  little  excess  pressure  to  kick  off 
his  brakes  and  move  out  of  town.  The 
conductor  ordered  him  to  throw  his  valve 
in  full  release,  which  he  did,  not  one  of 
the  crew  bleeding  a  car.  all  brakes  being 
pumped  off.  Do  you  think  it  a  sufficient 
cause  for  reprimand  to  carry  60  and  90  in 
forty-car  trains,  and  thus  having  30 
pounds  excess?  "Subscriber," 

Engineer  Fitcbburg  R.  R. 

Rotterdam  Junction,  A'.   Y. 

[Of  course,  the  first  consideration  is  to 
have  sufficient  air  pressure  to  safely  and 
satisfactorily  handle  the  train.  If  you  can 
get  that  pressure  and  be  saving  of  your 
pump  at  the  same  time,  there  would  be 
nothing  gained,  and  considerable  be  lost 
by  unnecessarily  running  the  pump  at  ex- 
cessive speed  and  heating  it.  But  even 
though  you  heat  your  pump,  you  should 
get  the  necessary  pressure.  That  is  the 
first  consideration,  even  though  the  pump 
demands  frequent  repair.  In  coupling  up 
air  hose  the  angle-cock  should  be  turned 


slowly,  tliereby  preventing  an  emergency 
application  of  brakes.  Neglect  to  observe 
this  will  cause  trouble  and  loss  of  time. 
We  infer  that  you  cut  off  the  engine  to 
take  water  at  the  tank.  If  this  inference 
is  correct  (which  we  believe  it  is,  as  you 
would*  otherwise  not  be  obliged  to  open 
or  close  cocks,  unless  you  also  cut  a  cross- 
ing at  the  same  lime),  we  can  .'ay  that 
your  practice  of  leaving  brakes  set  while 
you  take  water  is  all  right.  Under  such 
conditions  as  very  bad  train-pipe  leaks,  as 
with  a  bursted  hose,  the  D-8,  or  1890 
model,  brake  valve  should  be  carried  in 
full  release  position.  With  F-6,  or  1892 
model,  the  running  position  should  be 
used  in  this  case.  It  seems  a  little  strange 
that  a  conductor  should  direct  his  engi- 
neer where  the  liandle  should  be  carried. 
The  maximum  train-line  pressure  of  70 
pounds  should  be  carried  where  prac- 
ticable. If  more  than  20  pounds  of  excess 
is  found  to  be  advantageous,  it  should  be 
gotten  by  raising  the  main  reservoir  pres- 
sure, rather  than  by  reducing  the  train- 
pipe  pressure  carried. — Ed.] 


QUESTIONS  AND  ANSWERS 

On  Air  Brake  Subjects. 

(53)  J-  D-,  Christ  Church,  New  Zea- 
land, asks : 

Do  you  know  of  any  instance  of  the 
triple  piston  being  stuck  through  obstruc- 
tion getting  on  the  feed  port?  A. — No. 
If  other  persons  have  had  such  experi- 
ence, we  would  be  pleased  if  they  would 
write  us  giving  full  particulars. 

(54)  J.   K.,  Syracuse,  N.  Y.,  writes: 
You    give    air   valves,    in    the    95/2-inch 

pump,  3-32  inch  lift.  You  expect  them 
to  do  good  work  up  to  what  lift?  A. — 
Some  inspectors  and  repairmen  renew  the 
valves  when  the  lift  has  increased  to  5-32 
inch ;  while  others  assert  that  good  work 
is  obtained  with  valves  whose  lift  has  in- 
creased to  3-16  inch,  and  even  higher. 

(55)  J.  K.,  Syracuse,  N.  Y.,  asks: 
Why   will    a   pump,    if   pounding    from 

loose  brackets  or  improperly  clamped 
pipes,  or  similar  causes,  jar  most  as  it  re- 
verses at  the  top?  A. — The  weight  of  the 
piston  must  be  considered.  On  the  up- 
stroke it  must  be  overcome ;  on  the  down 
stroke  it  is  added  to  the  force  of  the  steam 
pressure,  and  meets  the  opposition  of  the 
air  in  the  cylinder  with  a  thump  or  pound ; 
hence  the  jar  referred  to. 

(56)  J.  A.  H.,  Pine  Bluff,  Ark.,  asks: 
What   is   the   equalizing   drum   built   in 

proportion  to?  A. — The  capacity  of  the 
equalizing  reservoir  of  the  brake  valve  is 
so  calculated  that,  in  service  applications, 
the  discharge  at  the  preliminary  port  shall 
be  such  as  to  cause  the  equalizing  piston 
to  rise  and  let  out  an  amount  of  train-pipe 
pressure  that  will  surely  set  the  brake  on 
a  long  train,  and  still  not  get  quick  action 
on  a  one-car  train.  Thus  it  will  be  seen 
that  the  size  of  the  preliminary  exhaust 
port   must    also    be    considered,   and    is 


equally  important  as  the  size  of  the  equal- 
izing reservoir. 

(57)  J-  D.,  Christ  Church,  New  Zea- 
land, writes: 

I.  Is  it  possible  for  pipe  scale  or  fins  to 
get  into  the  feed  port  of  a  plain  triple 
valve  and  prevent  the  piston  going  down, 
when  pressure  is  reduced  in  the  train 
pipe?  A. — I.  While  remotely  possible,  it 
is  practically  impossible,  owing  to  the 
shape  and  small  portion  of  the  port  ex- 
posed and  great  pressure  exerted  to  move 
the  piston  downward.  2.  If  on  the  train 
pipe  being  again  charged  and  the  piston 
moved  up  so  that  it  did  not  bear  on  the 
obstruction,  that  the  obstruction  would 
fall  into  the  bottom  of  triple  valve  and 
cause  no  further  trouble?  A. — 2.  As  this 
would  depend  upon  the  ability  of  the  ob- 
struction to  first  get  into  the  feed  groove, 
an  answer  may  be  taken  from  A. — I. 

(58)  L.  K.,  Needham,  Mass.,  writes: 
We  are  having  some  trouble  with  sticky 

brake  on  the  tender.  If  we  make  a  reduc- 
tion of  10  to  15  pounds,  it  will  take  10  to 
IS  seconds  to  release.  Note — The  air  is 
coming  out  of  the  triple-valve  exhaust 
port  from  10  to  15  seconds  before  brake 
will  release.  Triple  valve  is  perfectly 
clean;  piston  travel,  yyi  to  8  inches.  We 
think  it  is  in  the  brake  cylinder.  Spring  is 
weak.  Are  we  right?  Please  explain  in 
your  next  number  of  Locomotive  Engi- 
neering. A. — Possibly  the  piston  spring 
is  weak  or  broken,  or  the  packing  leather 
and  cylinder  are  dry,  thus  causing  a  tardy 
return  of  the  piston  after  the  triple  has 
been  put  in  release  position.  Possibly, 
again,  the  exhaust  port  in  the  triple  ha'» 
been  clogged  by  oil  and  dirt,  so  as  to  re- 
tard the  escape  of  air  from  the  cylinder. 
The  time  you  give  is  not  excessive  for  the 
escape  of  air  from  a  lo-inch  cylinder 
whose  piston  travels  8  inches. 

(59)  J.  K.,  Syracuse,  N.  Y.,  writes: 
We    have    gage    in    cab    connected    to 

brake  cylinder ;  when  brake  is  applied, 
hand  goes  up  to  50,  but  drops  to  20.  then 
slowly  rises  to  30.  Why  does  hand  not 
hold  at  50?  A. — The  cylinder  packing  or 
piping  between  the  triple  valve  and  brake 
cylinder  is  evidently  leaking,  and  lets  the 
pressure  drop  from  50  to  20.  By  that  time, 
perhaps,  the  packing  gradually  forms  to 
the  cylinder,  or  the  leaky  piping,  due  to 
some  outside  influence,  tightens  so  as  to 
stop  the  leakage.  The  increase  from  20 
to  30  may  be  caused  by  back  leakage  from 
tender  brake — say,  leaky  triple  packing 
ring  and  gasket ;  or,  what  is  more  prob- 
able, the  increase  may  be  due  to  some 
connection  to  your  gage.  Say,  for  instance, 
that  the  gage  does  double  duty  to  register 
main  reservoir  or  train-pipe  and  brake- 
cylinder  pressures,  a  three-way  cock  being 
used  to  cut  one  in  and  the  other  out; 
should  this  cock  leak  from  one  pipe  to  the 
other,  the  trouble  would  be  accounted  for. 

(60)  J.  A.  H.,  Pine  Bluff.  Ark.,  asks: 
Why  is   train  pipe   for  passenger   cars 
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smaller  than  those  Ufed  for  freight  cars? 
A. — There  are  two  reasons,  the  first  and 
primary  of  which  is  that  quick,  serial  ap- 
plication may  be  assuredly  had  on  trains 
of  great  length.  Freight  trains  are  the 
longer ;  hence,  to  give  sufficient  freedom 
to  the  movement  of  air  in  the  long  train 
pipe,  the  freight  car  pipe  is  made  the 
larger.  The  second  reason  is  that  a  suffi- 
ciently large  volume  may  be  had  to  draw 
from  in  emergency  application  of  the 
brakes  to  increase  the  brake  cylinder  pres- 
sure about  20  per  cent.  Thus  the  iJ4- 
inch  train  pipe  of  a  freight  car  has  a  vol- 
ume which,  in  emergency,  will  give  about 
60  pounds  in  the  cylinder.  The  greater 
length,  although  smaller  diameter,  of  the 
i-inch  train  pipe  of  a  pasenger  car  is  ex- 
pected to  give  nearly  60  pounds  in  emer- 
gency, but  in  reality  falls  a  little  short  of  it. 

(61)  J.  A.  H..  Pme  BluflF,  Ark.,  asks: 
How  long  will  it  take  a  Westinghouse 

quick-action  triple  to  charge  auxiliary 
reservoir  to  70  pounds,  with  70  pounds 
main  reservoir  pressure  to  start  from? 
A. — The  time  of  charging  varies  with  the 
older  and  later  make  of  triples.  Some  of 
the  earlier  forms  require  nearly  twice  as 
long  as  those  of  recent  manufacture.  The 
Master  Car  Builders'  code  of  tests  requires 
that  an  auxiliary  reservoir  shall  charge 
from  zero  to  70  pounds  in  55  seconds,  and 
under  no  circumstances  shall  it  take  less 
than  45  or  more  than  60  seconds.  This  is 
with  a  head  of  90  pounds.  With  a  head 
of  70  pounds,  the  time  would  be  consider- 
ably longer.  The  condition  of  the  feed 
groove  and  packing  ring  would  be  such 
important  factors  in  the  case  tliat  no  time 
could  be  declared  to  cover  valves  as  they 
are  found  in  the  various  conditions  of  ser- 
vice. One  might  charge  in  45  seconds, 
while  another  would  require  2J/2  minutes. 
Perhaps  a  medium  of  about  ij.'o  minutes 
would  be  a  fair  estimate. 

(62)  F.  C,  Sparta,  Tenn..  writes: 

We  have  an  engine  equipped  with  a 
D-5  brake  valve,  8-inch  pump  and  late- 
style  governor.  We  carry  100  pounds 
main  drum  pressure  and  70  pounds  train 
line.  With  just  engine  alone  both  pres- 
sures stand  the  same  (100)  ;  but  when  en- 
gine is  coupled  to  train  of  five  to  ten  cars, 
pressures  stand  all  '"0.  K.,"  70  and  100. 
Rotary  valve  is  all  right ;  does  not  leak. 
We  have  taken  the  feed  valve  out  and 
cleaned  it.  and  it  seemed  to  be  all  "O.  K." 
Will  you  please  tell  me.  through  the  col- 
umns of  Locomotive  E.vcineeri.vg,  what 
was  the  trouble,  also  why  it  would  be  that 
way  with  engine  alone,  and  then  be  all 
right  with  a  train  ?  A. — There  is  only  one 
place  for  the  pressure  to  come  from  that 
raises  the  train-pipe  pressure  to  100 
pounds,  and  that  place  is  the  main  reser- 
voir. Hence,  there  must  be  a  leakage  past 
some  point  where  the  main  reservoir  an] 
train-pipe  pressures  are  separated.  As 
your  rotary  valve  is  tight,  there  remain  yet 
two  principal  places — the  supply  valve  in 
the  feed-valve  attachment  and  the  gasket 


between  the  attachment  and  the  main  body 
of  the  valve ;  the  former  of  which  may 
seem  tight  upon  a  casual  examination,  but 
in  reality  is  not.  The  reason  the  increase 
is  had  on  a  light  engine  and  tender,  and 
not  on  a  train  of  five  or  ten  cars,  is,  that 
the  piping  on  the  former  is  generally  quite 
free  from  leaks  and  of  comparatively  small 
volume ;  while  the  leaks  in  the  cars  are 
more  numerous  and  consume  all,  and  per- 
haps more  air  than  leaks  from  the  main 
reservoir  into  the  train  pipe. 


Defects  of  Car  Couplers. 

We  consider  that  Mr.  J.  W.  Thomas, 
general  manager  of  the  Nashville,  Chatta- 
nooga &  St.  Louis  is  performing  a  valu- 
able service  to  all  the  railroads  in  the 
country  by  the  systematic  reports  which 
he  is  collecting  on  causes  for  trains  break- 
ing in  two  and  on  all  failures  of  car  coup- 
lings or  draft  appliances.  He  requires 
trainmen  to  make  a  minute  report  about 
the  cause  of  every  accident  to  the  coup- 
ling or  its  connections,  and  the  informa- 
tion so  collected  is  worked  up  into  tabu- 
lated form  which  indicates  at  a  glance  the 
various  causes  for  couplers  failing.  Mr. 
Thomas,  who  is  an  experienced  engineer, 
has  evidently  been  making  a 'careful  study 
of  the  coupler  question,  and  his  views 
thereon  are  worthy  of  acceptance  as  good 
engineering  sense. 

In  a  letter  on  the  reports  of  coupler 
failures,  published  by  the  Railroad  Ga- 
zette, Mr.  Thomas  says : 

"I.  The  tail  bolt  and  its  key  are  crude 
affairs,  and  the  source  of  many  accidents, 
and  should  be  discarded  as  rapidly  as  pos- 
sible. In  eighteen  months  there  have 
been  but  two  cases  of  yoke  straps  giving 
way.  One  of  these  straps  was  evidently 
bent  cold,  the  fibre  of  the  metal  being  so 
distorted  as  to  leave  only  about  one-quar- 
ter of  an  inch  of  solid  metal  where  it  was 
bent.  Unfortunately  the  other  strap  was 
not  sent  in  for  examination. 

"2.  In  this  day  of  heavy  trains  the 
vast  majority  of  which  are  partially 
equipped  with  air.  the  link  and  pin  have 
developed  a  marked  weakness. 

"3.  Draft  springs  must  be  of  sufficient 
dimensions.  Many  cases  of  M.  C.  B. 
couplers  parting  can  be  traced  to  weak 
draft  springs. 

"4.  Lock  rods  and  chains  should  re- 
ceive more  attention.  Some  chains  are  too 
short.  In  a  number  of  instances  chains 
with  long  links  have  been  caught  between 
the  coupler  and  end  of  car,  or  deadwood, 
and  bent  so  as  to  shorten  the  links  suffi- 
ciently to  raise  the  lock  when  the  draw- 
bar is  pulled  out  more  than  usual. 

"5.  M.  C.  B.  couplers  must  be  more 
closely  inspected  and  worn  parts  replaced. 

"6.  Some  new  ?vl.  C.  B.  couplers  have 
contour  lines  which  are  barely  within  the 
limits  as  set  forth  by  the  M.  C.  B.  Asso- 
ciation. Many  are  of  very  poor  material. 
Many  others  are  poorly  fitted  up.  With 
such  couplers  conductors  find  it  difficult 
to  determine  the  causes  of  failures. 


"7-  Records  of  all  cases  of  trains  parted 
are  of  much  value,  especially  where  the 
couplers  are  of  the  M.  C.  B.  type.  Broken 
parts  should  be  examined.  Such  investi- 
gations will  at  least  be  a  partial  guide  as 
to  what  couplers  not  to  purchase.  Train- 
men and  inspectors  should  be  encouraged 
to  investigate  the  cause  of  M.  C.  B.  coup- 
lers parting,  particularly  if  the  cause  is 
obscure. 

"8.  Many  of  the  couplers  on  the  market 
need  a  lock  to  the  lock. 

"9.  Scores  of  steel  knuckles  are  full  of 
blow-holes,  and,  of  course,  do  not  with- 
stand shocks,  especially  when  coupled  to 
a  car  equipped  with  link-and-pin  drawbar. 

"10.  Enginetnen  should  be  ihoroughly 
instructed  as  to  the  handling  of  brakes, 
especially  where  trains  are  partially 
equipped  vith  air. 

"II.  Posting  the  Train-Parted  Reports 
on  the  bulletin  boards  has  a  decided  ten- 
dency to  make  the  men  more  careful,  and 
reduces  the  number  of  break-in-twos.  The 
posting  of  these  reports  has  created  no 
little  interest  among  the  men  on  the  N.  C. 
&  S.  L.  Inspectors,  enjinemen,  firemen 
and  trainmen  become  familiar  with  the 
weak  points  of  the  different  couplers,  as 
well  as  of  the  draft  rigging,  and  thus  learn 
to  take  precautions  against  danger." 


Join    the  Traveling  Engineers'    Asso= 
ciation. 

The  officers  of  the  Traveling  Engineers'  ' 
Association  are  trying  to  increase  the 
membership  of  the  organization,  and  are 
sending  out  application  blanks,  in  hopes 
that  they  will  secure  a  material  increa-e 
of  the  membership  before  ne.xt  conven- 
tion. Parties  eligible  for  membership  are 
traveling  engineers  in  active  service, 
whether  assigned  to  duty  on  the  entire 
system  of  a  railroad  or  on  a  single  divi- 
sion of  any  road.  Their  assistants,  when 
such  assistants  have  charge  of  a  division 
and  are  responsible  for  the  condition  of 
the  engines  and  the  discipline  of  engi- 
neers and  firemen  to  the  same  extent  as 
the  traveling  engineers,  provided  that 
such  assistants  are  not  engaged  in  one 
line  of  duty  only,  such  as  instruction  in 
firing  coal  properly  or  inspection  of  en- 
gines in  roundhouse.  Second — Those  who 
have  been  traveling  engineers  and  have 
been  promoted  to  other  positions  of  rail- 
road service.  Third — Experts  in  air- 
brake practice,  employed  by  railroads  or 
air-brake  companies.  Fourth — General 
foremen,  roundhouse  foremen,  when  they 
have  been  promoted  from  the  position  of 
locomotive  engineer.  Any  active  member 
of  the  association  who  is  promoted  to  the 
position  of  master  mechanic,  superinten- 
dent of  motive  power,  superintendent  or 
general  superintendent  may  be  made  an 
honorary  member.  Persons,  eligible  un- 
der this  list  who  have  not  already  become 
members  of  the  association,  ought  to  send 
in  an  application  to  W.  O.  Thompson, 
secretarv,   Elkhart,   Ind. 
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PERSONAL. 

Mr.  M.  A.  Carmody  has  been  promoted 
from  trainmaster  to  be  superintendent  of 
the  Allegheny  Railroad. 

Mr.  F.  Hunt,  general  foreman  of  the 
Port  Arthur  route  at  Stanberry,  Mo.,  has 
been  transferred  to  Sheveport,   La. 

Mr.  James  C.  Cassell  has  been  appointed 
general  superintendent  of  the  Norfolk  & 
Western,  with  offices  at  Roanoke,  Va. 

Mr.  Charles  Peck  has  been  appointed 
assistant  10  the  general  foreman  of  the 
Savannah  shops  of  the  Plant  System. 

Mr.  N.  G.  Pearsall  lias  been  appointed 
general  manager  of  tlie  East  Louisiana 
Railroad,  with  headquarters  at  Coving- 
ton, La. 

Mr.  J.  W.  Dean  has  been  appointed 
trainmaster  of  the  Atchison,  Topeka  & 
Santa  Fe  at  La  Junta,  Col.,  vice  Mr.  T.  H. 
Sears,  resigned. 

Mr.  J.  R.  Slack  has  been  appointed  as- 
sistant superintendent  of  motive  power  of 
the  Delaware  &  Hudson,  with  headquar- 
ters at  Albany,  N.  Y. 

Mr.  R.  M.  Sheats,  superintendent  of  the 
Western  division  of  the  Baltimore  &  Ohio 
at  Grafton.  W.  Va.,  has  been  transferred 
to  the  Chicago  terminals. 

Mr.  C.  L.  Ewing.  division  superinten- 
dent of  the  Southern  at  Selma,  Ala.,  has 
been  transferred  to  the  Birmingham  divi- 
sion, vice  Mr.  A.  J.  Frazer. 

Mr.  A.  J.  Frazer,  superintendent  of  the 
Southern  at  Birmingham,  Ala.,  has  been 
transferred  to  the  Atlantic  division,  suc- 
ceeding Mr.  W.  A.  Vaughn. 

Mr.  W.  B.  Bensinger  has  been  ap- 
pointed roundhouse  foreman  of  the  Louis- 
ville, Evansville  &  St.  Louis,  vice  Mr. 
Frank  J.  Moorhead,  promoted. 

Mr.  L.  E.  Johnson  has  been  appointed 
general  manager  of  the  Norfolk  &  West- 
ern, with  office  at  Roanoke,  Va.  He 
succeeds  Mr.  J.  M.  Barr,  resigned. 

Mr.  George  F.  Merchant  has  been  ap- 
pointed general  superintendent  of  the 
Buffalo,  Rochester  &  Pittsburgh.  He  was 
heretofore  assistant  to  the  president. 

Mr.  L.  W.  Berry  succeeds  Mr.  W.  G. 
Besler  as  superintendent  of  the  St.  Louis 
division  of  the  Chicago,  Burlington  & 
Quincy ;  headquarters  at  Beardstown,  111. 
Mr.  S.  M.  Roberts,  heretofore  acting 
master  mechanic  of  the  Brunswick  & 
Western,  has  been  appointed  master  me- 
chanic, with  headquarters  at  Brunswick, 
Ga. 

Mr.  F.  .\.  Husted,  superintendent  of  the 
Middle  division  of  the  Baltimore  &  Ohio 
at  Cumberland,  Md..  has  been  transferred 
to  the  Western  division  at  Grafton, 
W.  Va. 

Mr.  Frank  J.  Moorhead  has  been  ap- 
pointed general  foreman  of  the  Louisville, 
Evansville  &  St.  Louis,  vice  Mr.  L.  E. 
Butler,  resigned ;  headquarters  at  Prince- 
ton, Ind. 


Mr.  C.  E.  De  Haven  has  been  appointed 
master  mechanic  of  the  Southern  division 
of  the  Kan?as  City,  Pittsburg  &  Gulf  at 
Shreveport,  La.,  vice  Mr.  W.  J.  Miller, 
resigned. 

Mr.  W.  E.  Chester,  general  foreman  of 
the  Central  of  Georgia  at  Columbus,  Ga., 
has  been  promoted  to  master  mechanic,  in 
place  of  Mr.  J.  L.  Whitsitt,  transferred 
to  Savannah. 

Mr.  William  R.  Mooney,  trainmaster  of 
the  Boston  &  Maine  at  Concord,  N.  H., 
has  been  appointed  superintendent  of  the 
Concord  division,  vice  Mr.  H.  E.  Cham- 
berlin,  resigned. 

Mr.  John  E.  Spurrier,  superintendent  of 
the  First  division  of  the  Baltimore  &  Ohio, 
has  had  his  jurisdiction  extended  over 
the  Second  division ;  headquarters  at 
Baltimore,  Md, 

Mr.  F.  W.  Main  has  been  appointed 
purchasing  agent  of  the  New  Orleans  & 
Northwestern,  with  office  at  Natchez. 
Miss.,  succeeding  Mr.  C.  G.  Vaughn,  as- 
signed to  other  duties. 

Mr.  A.  M.  Wilson,  division  superinten- 
dent of  the  Philadelphia  &  Reading  at 
Reading,  Pa.,  has  been  transferred  to  the 
Reading  &  Columbia  division,  vice  Mr. 
O.  S.  Doolittle,  resigned. 

Mr.  T.  H.  Sears,  trainmaster  of  the 
Atchison,  Topeka  &  Santa  Fe,  has  re- 
signed to  accept  the  position  of  superin- 
tendent of  the  Colorado  &  Southern,  with 
headquarters  at  Denver,  Colo. 

Mr.  J.  W.  Stokes  has  been  appointed 
master  mechanic  of  the  Omaha,  Kansas 
City  &  Eastern  and  Omaha  &  St.  Louis, 
with  office  at  Stanberry.  Mo.,  succeeding 
Mr.  C.  A.  De  Haven,  resigned. 

Mr.  Charles  Galloway,  trainmaster  of 
the  first  division  of  the  Baltimore  &  Ohio, 
has  been  appointed  assistant  superinten- 
dent of  the  First  and  Second  divisions, 
with  headquarters  at  Cumberland,  Md. 

The  position  of  general  superintendent 
of  the  Trans-Ohio  divisions  of  the  Balti- 
more &  Ohio  has  been  abolished,  and  the 
jurisdiction  of  Mr.  Thomas  Fitzgerald 
has  been  extended  over  the  entire  system. 
Mr.  E.  G.  Russell,  recently  appointed 
superintendent  of  the  Morris  &  Essex 
division  of  the  Delaware,  Lackawanna  & 
Western,  has  been  advanced  to  the 
position  of  general  superintendent  of  that 
road. 

Mr.  J.  M.  Graham,  general  superin- 
tendent of  the  Trans-Ohio  divisions  of  the 
Baltimore  &  Ohio,  has  been  appointed 
chief  engineer  with  office  at  Baltimore, 
Ohio,  succeeding  Mr.  W.  T.  Manning,  re- 
signed. 

Mr.  J.  ^L  Barr,  vice-president  and 
general  manager  of  the  Norfolk  & 
Western,  has  resigned  to  accept  the  third 
vice-presidency  of  the  Atchison.  Topeka 
&  Santa  Fe,  w'ith  headquarters  at  Chi- 
cago, 111. 

Mr.  Tracv  Lvon.  master  mechanic  of  the 


Chicago  Great  Western,  has  been  pro- 
moted to  the  position  of  general  superin- 
tendent, with  headquarters  at  St.  Paul. 
Minn.,  in  place  of  Mr.  Raymond  Du  Puy, 
resigned. 

Mr.  James  Paul  has  been  appointed 
general  foreman  of  the  Savannah  shops 
of  the  Plant  System.  He  was  formerly 
erecting  foreman,  and  now  takes  the 
position  left  vacant  by  the  promotion  of 
Mr.  F.  S.  Anthony. 

Mr.  John  D.  Campbell,  of  the  Dickson 
Locomotive  Works,  is  in  Russia  on  busi- 
ness for  The  Dickson  Manufacturing 
Company,  Scranton,  Pa.  While  abroad  he 
expects  to  look  up  the  scenes  of  his 
nativity  in   Scotland. 

Mr.  T.  J.  English,  superintendent  of 
the  Chicago  division  of  the  Baltimore  & 
Ohio,  has  been  transferred  to  the  Ohio  and 
Midland  divisions  of  the  same  road,  with 
office  at  Newark,  Ohio.  He  succeeds  Mr. 
J.  H.  Glover,  transferred. 

Mr.  G.  H.  Freeh,  superintendent  of  the 
New  Jersey  Central  division  of  the  Cen- 
tral Railroad  of  New  Jersey,  has  been 
transferred  to  the  New  Jersey  Southern 
division,  with  office  at  Long  Branch,  N.  J., 
vice  Mr.  W.  V.  Clark,  resigned. 

Mr.  Frank  Hibbitts,  trainmaster  of  the 
Erie  Railroad,  at  Port  Jervis,  N.  Y.,  has 
been  promoted  to  the  position  of  superin- 
tendent of  the  Jefferson  division,  with 
lieadquarters  at  Carbondale.  Pa.,  succeed- 
ing Mr.  G.  W.  Dowe,  transferred. 

Mr.  W.  Richmond,  who  for  the  past 
four  years  has  been  foreman  of  the  Granf* 
Rapids  &  Indiana  Railway  roundhouse  at 
Cadillac,  Mich.,  has  been  appointed  ma.s- 
ter  mechanic  of  the  Lake  Shore  &  Ishpem- 
ing ;  headquarters.  Marquette,  Mich. 

Mr.  J.  T.  Stafford,  assistant  master  me- 
chanic, has  been  appointed  acting  master 
mechanic  of  the  Arkansas  and  Missouri 
divisions  of  the  St.  Louis.  Iron  Mountain 
&  Southern,  with  office  at  Baring  Cross, 
.\rk.,  vice  Mr.  Mord  Roberts,  resigned. 

Mr.  Fred  Wells  has  been  appointed 
general  foreman  of  Keene  shops,  of  the 
Fitchburg.  He  will  have  full  charge  of 
all  work  pertaining  to  locomotive  repairs. 
All  shop  foremen  will  report  to,  and  re- 
ceive their  instructions  from  Mr.  Wells. 

Mr.  W.  G.  Besler,  division  superinten- 
dent of  the  Chicago,  Burlington  &  Quincy 
at  Beardstown,  III.,  has  resigned  to  ac- 
cept a  position  as  division  superintendent 
of  the  Philadelphia  &  Reading  at  Read- 
ing. Pa.,  vice  Mr.  A.  M.  Wilson,  trans- 
ferred. 

Mr.  Raymond  Du  Puy.  general  superin- 
tendent of  the  Chicago  Great  Western. 
has  resigned  to  accept  the  position  of 
superintendent  of  the  New  Jersey  lines  of 
the  Delaware.  Lackawanna  &  Western  a* 
Hoboken.  X.  J.,  vice  Mr.  E.  G.  Russell, 
promoted. 

Mr.  G.  R.  Huntington,  chief  clerk  in  the 
office    of    the    general    manager     of     the 
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Minneapolis,  St.  Paul  &  Sault  Stc.  Marie, 
has  been  appointed  superintendent  of  the 
Wisconsin  &  Peninsula  division,  with 
headquarters  at  Minneapolis,  Minn.,  vice 
Mr.  F.  C.  Batchelder,  resigned. 

Mr.  F.  Welliver,  trainmaster  of  the 
Wisconsin  &  Peninsula  division  of  the 
Minneapolis,  St.  Paul  &  Sault  Ste.  Marie, 
lias  been  promoted  to  the  position  of  as- 
sistant superintendent  of  the  same  divi- 
sion, with  headquarters  at  Gladstone, 
Mich.,  the  office  of  trainmaster  being 
abolished. 

Mr.  F.  C.  Batchelder,  superintendent  of 
the  Wisconsin  &  Peninsula  division  of  the 
Minneapolis,  St.  Paul  &  Sault  Ste.  Marie, 
has  resigned  and  accepted  a  position  with 
the  Baltimore  &  Ohio,  as  superintendent 
of  the  Chicago  division,  with  office  at 
Garrett,  Ind.  He  succeeds  Mr.  T.  J.  Eng- 
lish, resigned. 

Mr.  L.  B.  Paxson,  superintendent  of  the 
Philadelphia  &  Reading,  has  resigned  that 
position,  but  will  remain  with  the  com- 
pany as  consulting  engineer.  Mr.  Paxson 
has  been  with  the  company  for  fifty-one 
years,  beginning  as  brakeman  on  a  coal 
train.  The  new  position  he  takes  has  been 
created  for  him. 

Mr.  W.  W.  Wentz.  Jr..  superintendent 
of  the  Lehigh  &  Susquehanna  division  of 
the  Central  Railroad  of  New  Jersey  at 
Mauch  Chunk,  Pa.,  has  been  appointed 
superintendent  of  the  New  Jersey  Central 
division  of  that  road,  with  headquarters 
at  Jersey  City,  N.  J.,  vice  Mr.  G.  H. 
Freeh,  transferred. 

The  motive  power,  car  department  and 
maintenance  of  way  shops  of  the  Balti- 
more &  Ohio  have  been  merged  into  one 
department,  to  be  known  as  the  mechani- 
cal department,  in  charge  of  a  mechanical 
superintendent.  Mr.  Harvey  Middleton 
has  been  appointed  superintendent,  with 
office  at  Mount  Clare,  Md. 

Mt.  Samuel  F.  Prince,  Jr.,  superinten- 
dent of  motive  power  of  the  Long  Island, 
has  resigned  to  accept  a  similar  position 
with  the  Philadelphia  &  Reading,  suc- 
ceeding Mr.  L.  B.  Paxson ;  headquarters, 
Philadelphia,  Pa.  Mr.  Prince  was  pre- 
viously with  the  Philadelphia  &  Reading, 
and  left  there  in  March,  1892,  to  go  with 
the  Long  Island. 

Mr.  E.  E.  Davis,  assistant  superinten- 
dent of  motive  power  of  the  Philadelphia 
&  Reading,  has  resigned  to  accept  a  similar 
position  with  the  New  York  Central  t 
Hudson  River,  with  headquarters  at  New 
York.  Shortly  before  Mr.  Davis  left  Read- 
ing, he  was  waited  upon  by  a  delegation 
of  his  friends  on  the  Philadelphia  &  Read- 
ing, who  presented  him  with  a  handsome 
gold  watch  and  chain.     . 

Mr.  W.  Harrington  has  been  appointed 
division  master  mechanic  of  the  Fitch- 
burg,  with  headquarters  at  Mechanicvillc. 
N.  Y. ;  to  have  jurisdiction  over  motive- 
power  matters  on  the  Western  division. 
Troy,  Saratoga  and  Bennington  branches 


Foremen  at  Mechanicville,  Williamstown, 
Troy  and  Rotterdam  Junction  will  report 
to  and  receive  their  instructions  from  the 
division  master  mechanic. 

Mr.  W.  H.  Ijams,  who  has  been  re- 
cently re-elected  treasurer  of  the  Balti- 
more &  Ohio  Railroad,  has  been  in  the 
employ  of  the  company  for  forty-six  years 
and  has  been  treasurer  since  May,  1866. 
When  a  small  boy  in  Baltimore  he  saw 
the  great  parade  that  Baltimoreans  ar- 
ranged to  celebrate  the  laying  of  the 
corner-stone  of  the  Baltimore  &  Ohio 
Railroad  on  July  4,  1828. 

The  following  changes  have  been  made 
on  tlic  Baltimore  &  Ohio:  Mr.  Isaac  N. 
Kalbaugh  appointed  assistant  mechanical 
superintendent  of  the  Trans-Ohio  divi- 
sion, with  office  at  Newark,  Ohio;  Mr. 
Ebenezer  T.  White  appointed  assistant 
mechanical  superintendent  of  the  lines 
east  of  the  Ohio  River,  with  office  at  Mt. 
Clare.  Baltimore.  The  offices  of  superin- 
tendents of  motive  power  are  abolished. 

Mr.  F.  C.  Smith  has  been  appointed 
division  master  mechanic  of  the  Fitch- 
burg,  with  headquarters  at  Keene,  N.  H. ; 
to  have  jurisdiction  over  motive-power 
matters  on  the  Tunnel  division.  Cheshire. 
Worcester,  Peterboro,  Ashurnham  and 
Turners  Falls  branches.  Foremen  at  Keene, 
Bellows  Falls,  Worcester  and  East  Deer- 
field  will  report  to  and  receive  their  in- 
structions from  the  divison  master  me- 
chanic. 

The  following  changes  have  been  made 
on  the  New  York  Central  &  Hudson 
River:  Mr.  Jas.  Buchanan,  of  West  Al- 
bany, N.  Y.,  and  Mr.  G.  H.  Haselton,  of 
Depew,  N.  Y.,  assistant  superintendents 
of  motive  power,  have  been  appointed 
division  superintendents  of  motive  power ; 
Mr.  P.  T.  Lonergan,  master  mechanic,  has 
been  appointed  division  superintendent  of 
motive  power  on  the  Rome,  Watertown  & 
Ogdensburg  division. 

On  the  26th  of  June  the  Bethlehem 
Steel  Company  formally  took  over  the 
property,  etc.,  of  the  Bethlehem  Iron 
Company,  which  latter  company  has 
leased  its  works,  etc.,  to  the  former  com- 
pany. The  officers  of  the  Bethlehem  Steel 
Company  are:  Robert  P.  Linderman, 
president ;  Edward  M.  Mcllvain,  vice- 
president  ;  Abraham  S.  Schropp,  secre- 
tary; C.  O.  Brunner,  treasurer;  R.  W. 
Davenport,  general  superintendent;  Owen 
F.  Leibert,  chief  engineer;  Charles  P. 
Coleman,  purchasing  agent. 

Mr.  Edward  N.  Hurley,  president  of 
the  Standard  Pneumatic  Tool  Company, 
sailed  for  Europe  last  month,  to  perfect 
arrangements  relative  to  the  appointment 
of  agents  for  the  disposition  of  their 
"Little  Giant"  pneumatic  tools  on  the 
other  side  of  the  Atlantic,  and  establish- 
ing works  in  England.  Their  foreign 
business  has  increased  remarkably  during 
the  past  year,  especially  in  Great  Britain 
and  Germany,  and  they  are  now  making 


shipments  of  machinery  to  all  parts  of  the 
civilized  world. 

The  ability  of  Mr.  Frank  S.  Anthony 
lias  received  due  recognition  in  his  recent 
appointment  to  the  office  of  master  me- 
chanic of  the  First  and  Second  divisions 
of  the  Plant  system  of  railways,  with 
headquarters  at  Savannah,  Ga.  This  is 
quite  a  compliment  to  Mr.  Anthony's  past 
services  with  the  Plant  System,  it  having 
been  only  since  last  December  that  he  was 
called  from  the  Burnside  shops  of  the 
Illinois  Central  Railroad  to  the  general 
foremanship  of  the  Plant  System  shops  at 
Savannah,  which  position  he  filled  until 
July  1st,  when  he  assumed  charge  of  the 
master  mechanic's  duties  on  the  two  most 
important  divisions  of  that  system. 

It  is  rumored  that  Mr.  M.  E.  Ingalls. 
president  of  the  Big  4  and  of  the  Chesa- 
peake &  Ohio,  has  been  selected  for  the 
position  of  arbitrator  between  the  big  rail- 
roads running  to  the  Atlantic  coast. 
Rumor  says  that  the  position  is  worth 
$75,000  a  year.  Meanwhile  the  Ohio 
Democrats  are  deploring  the  prospect  of 
losing  such  an  influential  citizen  as  Mr. 
Ingalls,  and  a  movement  is  on  foot  to 
nominate  him  as  Governor  of  that  State. 
Since  the  foregoing  was  written  Mr.  In- 
galls has  refused  to  run  for  Governor, 
saying  that  railroad  life  was  good  enough 
for  him.  He  also  says  that  there  is  no 
truth  in  the  story  of  his  becoming  arbi- 
trator for  railroads. 

Our  friend,  the  Honorable  Benjamin  R. 
Lacey.  of  North  Carolina,  has  been  men- 
tioned as  a  good  man  to  run  for  Governor 
of  that  State.  A  writer,  who  seems  to 
be  pretty  well  acquainted  with  Mr.  Lacey's 
ability,  writes  to  a  local  paper:  "No 
better  man  can  be  found  for  the  people's 
candidate  for  Governor  next  year,  and  the 
man  can  hardly  fill  two  places,  although 
he  has  been  guilty  of  just  such  a  thing  in 
the  past.  However,  he  made  a  big  suc- 
cess of  both,  and  there  is  no  use  kicking. 
Let  the  people  pile  the  work  on  their 
favorite,  and  I  believe  it  will  be  to  the 
best  interest  of  the  State  to  make  him 
Governor.  His  wide  acquaintance  through 
the  Brotherhood  of  Locomotive  Engineers 
is  sufficient  to  influence  hundreds  of  im- 
migrants to  North  Carolina." 

We  are  pleased  to  learn  that  Mr. 
Charles  B.  Price,  for  some  time  acting 
general  superintendent  of  the  Allegheny 
Railroad,  has  been  established  in  the  per- 
manent position.  Mr.  Price  was  born  in 
Philadelphia  in  1851,  and  began  his  career 
as  a  rodman  in  1869  in  the  engineering 
department  of  the  old  Oil  Creek  &  Alleg- 
heny Valley  River  Railroad,  which  is  now 
part  of  the  Western  New  York  &  Penn- 
sylvania Railroad.  In  1872  he  entered  the 
service  of  the  Allegheny  Valley  Rail- 
road as  chief  clerk  to  Col.  J.  J.  Law- 
rence, general  superintendent,  and  later 
held  the  same  position  under  Mr.  Mc 
Cargo.     In  1881  he  succeeded  Thomas  M. 
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King  as  supcrintcnclcnt  of  llic  river 
division.  Mr.  Price  has  always  been  an 
active  and  progressive  railroad  man. 

It  is  with  much  regret  that  we  announce 
tlie  death  of  George  W.  Morris,  who  was 
■^o  many  years  connected  with  the  A. 
French  Spring  Company.  Although  he 
had  not  been  in  active  business  for  some 
time  past,  yet  he  attended  the  conven 
tions  at  Old  Point  Comfort  this  year  as 
usual,  to  meet  his  old  friends.  He  was 
taken  sick  with  brain  fever  last  month, 
and  passed  away  after  an  illness  of  a  few 
days.  In  the  early  days  o}  the  railroad 
mechanical  associations,  Mr.  Morris  took 
a  lead  in  promoting  the  pleasure  and  com- 
fort of  the  members  and  their  lady  friends, 
and  in  this  work  of  love  he  was  so  suc- 
cessful that  others  who  followed  his  foot- 
steps in  the  .same  work  generally  tried  to 
imitate  to  the  best  of  their  ability  the  prac- 
tices which  George  W.  Morris  had  inaug- 
urated. We  do  not  think  he  has  left  his 
peer  as  a  friend  of  railroad  men. 

Mr.  Uavid  McCargo.  the  popular  general 
'uperintendent  of  the  .Allegheny  Valley 
Railroad,  has  resigned  on  account  of  ill 
health.  Mr.  McCargo  was  a  very  popular 
railroad  official.  He  was  practically 
reared  in  the  service.  In  1849  he  became 
a  messenger  for  the  Atlantic  &  Ohio  Tele- 
graph Company.  He  soon  became  an 
operator,  and  in  1885  a  railroad  operator. 
In  1887  he  was  made  superintendent  of 
telegraph  for  the  Pennsylvania.  At  the 
opening  of  the  civil  war  he  organized  the 
first  volunteer  corps  of  telegraph  opera- 
tors. In  1864  he  was  made  assistant 
superintendent  of  the  Pittsburgh  division 
of  the  Pennsylvania  and  served  for  four 
years,  when  he  became  general  superin- 
tendent of  the  Pacific  &  Atlantic  Tele- 
graph Company.  In  1875  he  was  made 
general  superintendent  of  the  Allegheny 
Valley. 


tools  of  a  particular  shape,  re-annealing 
steel  when  the  skin  is  taken  oflf,  etc. — and 
then  this  mode  answers  admirably." 


hut  where  there  was  a  telephone  and  re- 
ceived order  to  go  on  or  wait  till  another 
car  came  along. 


To  Soften  Tool  Steel. 

In  the  course  of  a  recent  tour,  the  writer 
listened  to  a  discussion  in  a  tool-room  as 
to  the  easiest  way  of  annealing  tool  steel 
when  time  was  of  much  importance.  We 
were  appealed  to  for  our  opinion,  and  we 
give  it  as  taken  from  a  memorandum 
book  which,  by  good  fortune,  escaped  the 
fire.  The  memorandum  is  as  follows : 
"Heat  your  steel  to  a  dull  red  heat,  hold 
it  in  some  dark  or  shady  nook  or  Corne'- 
until  you  can  just  see  the  least  possible 
tinge  of  redness,  then  cool  immediately  in 
water  at  the  ordinary  temperature,  and 
you  will  be  able  to  file  or  turn  it  with 
very  little  difficulty.  I  have  tried  this 
plan  on  steel  from  the  smallest  sizes  up  to 
1  inch  diameter,  with  success ;  beyond 
that  I  have  not  gone.  I  do  not  claim  that 
this  way  is  better  than,  or  as  good  as. 
some  that  have  been  given  for  annealing 
steel :  but  there  are  times  when  the  delay 
of  the  ordinary  process  is  extremely  in- 
convenient— as    in    the    filing    of    turning 


Pole  Road  Locomotive. 

The  odd  iorm  of  locomotive  here 
shown  was  built  by  Adams  &  Price  Loco- 
motive &  Machine  Works,  Nashville, 
Tcnn.,  for  use  in  lumber  districts  where 
wooden  poles  are  employed  as  rails.  The 
engine,  as  will  be  seen,  transmits  power 
from  the  cylinders  to  what  is  called  a 
master  shaft;  that  in  turn  connecting  with 
a  gearing  which  drives  the  disk  to  which 
the  side  rods  are  attached.  There  are 
several  of  the  engines  in  use  in  different 
parts  of  the  country,  and  they  are  re- 
ported to  work  very  satisfactorily  for  the 
purposes  they  were  built  for. 


"Is  It  Economical  to  Use  the  .Xir- 
Pump  Exhaust  to  Heat  the  Feed  Water?" 
is  a  subject  that  will  be  up  for  discussion 
at  the  next  meeting  of  the  Traveling  En- 
gineers' Association.  Mr.  W.  E.  Wid- 
geon, Logansport,  Ind.,  is  chairman  of 
this  committee,  and  is  calling  for  informa- 
tion on  the  subject  to  enable  him  to  make 
out  a  satisfactory  report.  We  hope  the 
members  will  respond  to  his  invitation  in 
good  style. 


A  committee  has  been  appointed  by  the 
Traveling      Engineers'      Association,      of 


POLE  R0.\D  LOCO.MOTIVE. 


New  Orleans  is  striving  to  get  up  to 
the  front  in  the  operating  of  electric  street 
cars.  The  authorities  seem  so  tre- 
mendously anxious  to  get  electric  street 
cars  of  the  newest  design  on  all  lines  that 
the  streets  are  like  what  St.  Petersburg 
was  when  an  English  minister  made  the 
following  witty  remark  connected  with  the 
city.  He  was  asked  what  condition  the 
streets  of  St.  Petersburg  were  in.  and  he 
said :  "Ah  !  Well,  j'ou  see.  in  winter  they 
are  always  under  the  snow  and  in  summer 
they  are  always  under  repair."  It  was  an 
unusual  experience  last  year  for  New 
Orleans  to  have  the  streets  under  snow, 
but  it  seems  the  chronic  condition,  as  far 
as  we  could  judge,  to  see  them  in  summer 
under  repair.  While  riding  on  one  of  the 
cars  we  noticed  something  which  was  new 
to  us — that  was  operating  street  cars  by 
telephone.  Only  one  line  was  generally 
available,  and  the  cars  stopped  at  a  small 


which  Mr.  Hugh  Montgomery,  Waseca. 
Minn.,  is  the  chairman,  to  investigate  a 
report  on  the  subject  of  "Boiler  Purge 
and  Compounds,  from  the  Standpoint  of  a 
Traveling  Engineer."  A  circular  of  in- 
quiry containing  thirteen  questions  has 
been  sent  out,  which  seems  to  cover  the 
field  very  thoroughly.  The  subject  was 
discussed  at  the  last  meeting  of  the  Mas- 
ter Mechanics'  Association,  and  no  par- 
ticularly satisfactory  decision  was  arriveo 
at.  It  is  to  be  hoped  that  the  Traveling 
Engineers'  .\ssociation  will  obtain  suffi- 
cient information  on  the  subject  to  enable 
them  to  make  a  positive  report. 


The  Express  Coal  Line  are  having  a 
large  number  of  their  gondola  cars  al- 
tered and  repaired  by  the  Allison  Manu- 
facturing Company  for  use  on  Southern 
Railroad  svstem. 
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Keegan's  Ten  Wheel  Locomotive. 

The  Grand  Rapids  &  Indiana  Railroad 
have  recently  received  four  large  ten- 
wheel  engines  from  the  Baldwin  works 
which  have  a  good  many  features  de- 
signed by  Master  Mechanic  James  Keegan. 
They  are  intended  for  heavy  passenger 
service  during  the  summer  resort  season 
and  freight  at  other  times.  They  are  now 
in  freight  service,  doing  exceptionally 
well. 

The  total  weight  is  134,330  pounds,  of 
which  101,530  pounds  are  on  the  drivers, 
which  have  centers  56  inches  in  diameter. 
These  wheel  centers,  as  are  all  the  cast- 
ings, arc  of  steeled  iron."  Steel  driving 
axles  with  journals  8  x  10  inches  and 
truck  journals  5  x  10  inches  are  used. 
The  engine  truck  wheels  arc  cast  centers. 


and  I -inch  staybolts  in  side  sheets;  200 
pounds  per  inch  steam  pressure  is  carried. 
There  is  a  4-inch  water  space  at  the  nar- 
rowest points.  Two  Sellers  gH-inch  in- 
jectors, a  Nathan  triple-feed  lubricator, 
Leach  sander,  Cooke  bell  ringer  and  com- 
plete Westinghouse  brake  equipment  are 
used.  The  fittings  in  the  cab  are  very 
conveniently  arranged  so  as  to  be  easily 
reached  by  the  enginemen  at  all  times. 
The  tool  and  oil  bo.xes  are  in  the  end  of 
water  cistern  or  tank  next  to  the  cab, 
where  they  can  be  easily  got  at,  are  not  in 
the  way  and  take  very  little  of  the  water 
space.  The  tender  frame  is  of  iron,  with 
iron  truck  frames;  4.500  gallons  of  wrater 
is  the  capacity,  while  10  tons  of  coal  are 
carried ;  the  coal  space  slopes  from  the 
back  end   as   well   as   from   each   side   to- 


amination  for  the  position  of  fireman, 
and  is  found  capable  of  passing  the  re- 
quired tests.  He  is  put  on  as  a  fireman. 
In  the  course  of  time  his  turn  comes  for 
promotion.  He  is  able  to  pass  again. 
His  ambition  is  realized;  he  is  an  engineer. 
In  this  capacity,  as  in  the  former,  he  has 
given  entire  satisfaction.  He  is  trans- 
ferred from  a  hard,  slow  and  long  run 
to  those  of  great  responsibility,  still  com- 
petent and  capable ;  but  he  now  learns  that 
the  print  or  the  writing  on  the  orders 
has  to  be  well  illuminated  with  the  torch 
and  held  farther  away;  also  the  signal .• 
are  becoming  a  little  indistinct.  He  then 
applies  for  relief  and  is  directed  to  wear 
glasses,  either  for  close  work  or  distant 
vision.  The  wearing  of  glasses  for  the 
close  work  becomes  an  absolute  necessity 


•ih»^t-yisati^'s 


keegan's    ten-wheeler,    GR.\ND    R.\PIDS    &    INDI.\N.\    R.MI.RO.VD. 


with  steel  tires  (Standard  Wheel  Com- 
pany's make).  The  cylinders  are  19x26 
inches;  sojid  pistons  with  cast-iron  pack- 
ing rings;  steel  piston  rods  3V2  inches 
diameter;  Allen-Richardson  valves,  %- 
inch  outside  lap,  line  and  line  inside,  set 
with  i-32-inch  lead  when  cutting  off  at  8 
inches.  The  steam  ports  are  short.  lYs  x  16 
inches;  exhaust  port,  3x16  inches.  The 
loads  which  the  engines  are  now  drawing 
show  that  the  steam  distribution  is  very 
good. 

The  boilers  set  very  high  so  as  to  get  a 
deep  firebox  on  top  of  the  frames.  The 
firebox  is  63  inches  deep.  The  grate  sur- 
face is  96  x  42  inches  ;  an  area  of  28  square 
feet.  There  are  148  square  feet  firebox 
lieating  surface,  and  2,177  square  feet  of 
fiue-heating  surface ;  a  total  of  2,325 
square  feet.  There  are  290  flues,  14  feet 
5  inches  long.  The  boiler  is  straight,  with 
butt-joint  seams,  having  welt  strips  both 
inside  and  outside.  It  is  made  of  11-16 
steel,  is  radial  stayed  with  1 54-inch  stays 


wards  the  bottom  of  the  pit.     The  loaded 
tender  weighs  90.000  pounds. 

The  engraving  and  diagram  give  a 
very  good  idea  of  the  proportions  of  these 
engines. 


Shall  Engineers  Wear  Spectacles? 

I  noted  an  article  in  your  journal  en- 
titled "Shall  Engineers  Wear  Spectacles?" 
to  which  I  reply  : 

This  is  a  subject  in  which  I  have  been 
specially  interested  for  some  time,  and 
can  be  answered  very  readily,  or  at  least 
according  to  my  views.  Shall  engineers 
wear  glasses?  Yes. 
"  As  age  advances  changes  take  place  in 
the  system.  Body  fatigue  occurs  earlier 
and  more  often.  The  eye  undergoes  these 
various  changes  as  well  as  any  other  organ 
of  the  body,  and  while  physical  impair- 
ment is  relieved  by  medication  and  rest, 
the  eye  continues  its  work. 

An   applicant   presents   himself   for   ex- 


for  everyone  who  has  passed  the  age  of 
forty-five  years,  provided  that  the  eye  is 
normal,  and  has  been  up  to  that  age  in  all 
other  respects. 

It  is  not  necessary  to  enter  into  the 
different  troubles  with  the  eye  that  com- 
pel the  wearing  of  glasses,  and  the  above 
statement  should  always  be  borne  in 
mind. 

The  wearing  of  glasses  is  indicative  of 
two  conditions — disease  and  age.  Of  the 
former  I  will  not  speak.  In  regard  to  the 
latter,  the  former  statement  should  be 
borne  in  mind,  and  if  the  engineer  is 
wearing  glasses  the  inference  to  be  drawn 
is  that  he  has  been  fitted  properly  and 
with  them  he  has  normal  vision.  Spec- 
tacles worn  by  engineers  bear  the  same 
relation  to  those  worn  by  those  employed 
in  other  situations.  To  wit :  First,  proper 
adjustment  and  fitting;  second,  cleanli- 
ness. These  are  variable  quantities,  and 
are  as  important  to  the  engineer  as  having 
the    switch    lights    trimmed    and    cleaned 
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to  distitiguisli  the  signal.  They  tlicu  de- 
pend upon  the  lamp  trimmer,  while  for 
themselves  they  should  attend  to  their 
own  glasses,  A  competent  and  reputable 
eye  man  should  be  consulted,  and  obtain 
from  him  a  prescription  for  properly  cor- 
recting the  defect  of  vision.  The  glasses 
should  be  made  the  size  known  to  op- 
ticians as  00  and  000;  this  size  used  only 
for  distance,  while  the  reading  glass  size 
is  not  so  important. 

In  the  examination  of  employes  in  the 
train  service  motive  department,  I  find 
(after  consulting  my  records)  2,269  ex- 
aminations for  vision,  color  defects  and 
hearing.  Of  this  number  sixteen  have 
been  recommended  and  do,  according  to 
the  recommendation,  wear  glasses  for  dis- 
tant vision ;  their  vision  being  normal 
with  the  wearing  of  glasses.  Of  this 
number  five  were  engineers  and  eleven 
were  conductors.  I  have  a  record  of  those 
who  are  over  forty-five  years  and  wear 
glasses  for  reading,  but  will  not  report 
on  them.  You  thus  see  that  the  percent- 
age is  quite  small,  being  a  trifle  more  than 
Yx  of  I  per  cent,  wearing  glasses  for  con- 
stant use. 

Therefore,  to  my  views,  all  engineers 
whose  vision  can  be  made  normal  with 
proper  correcting  glasses  should  wear 
them  and  supply  themselves  with  an  extra 
pair  to  be  carried  in  their  box  while  on 
duty,  for  with  their  use  they  are  as  safe  to 
themselves,  to  the  traveling  public,  and 
the  property  of  the  company  is  protected 
as  well  as  if  their  vision  was  normal 
without  their  use. 

In  this  connection  I  would  state  that 
the  railroad  employe  and  the  company 
and  the  traveling  public  are  better  pro- 
tected by  having  skilled  oculists  to  con- 
duct all  e.xaniinations,  as  the  employe  is 
often  discriminated  against  on  account  of 
some  visual  defect  which  can  be  benefited 
by  treatment;  the  company  by  not  em- 
ploying an  employe  whose  defect  cannot 
be  remedied,  and  the  traveling  public 
benefited  by  the  knowledge  that  all  pre- 
cautions have  been  taken. 

D.  Emmett  Welsh,  M.  D., 

Examiner,  G.  R.  &  I..C.  &  IF.  M.  Y., 
D.,  G.  R.  &  W. 


.\  committee  of  the  Traveling  En- 
gineers' Association,  of  which  Mr.  C.  F. 
Schraag,  Sedalia,  Mo.,  is  chairman,  is  in- 
vestigating the  Brown  system  of  discip- 
line without  suspension.  The  committee 
has  sent  out  fifteen  questions  to  be 
answered,  which  will  bring  a  great  deal  of 
useful  information.  There  is  a  tendency 
i'l  many  quarters  to  adopt  a  modified 
method  of  Brown  system  of  discipline 
without  suspension,  and  in  nearly  every 
case  where  this  is  done  it  decreases  the 
value  of  the  system  as  originally  intro- 
duced. In  many  cases  where  this  is  done 
it  does  not  work  satisfactorily,  and 
officials  get  to  regard  it  as  no  good,  while 
in  fact  it  has  been  themselves  who  have 
spoiled  it. 


A  Heavy  Shipment. 

The  illustration  shows  the  shipment  re- 
ferred to.  It  is  a  shaft  with  crank  disks 
and  generator  fly-wheel  hub  assembled  on 
it,  all  finished  complete.  The  shaft  was 
made  by  the  Bethlehem  Iron  Com- 
pany for  an  engine  built  by  the  Corliss 
Steam  Engine  Company,  of  Providence, 
R.  1.,  for  the  Boston  Elevated  Railway. 
The    total    weight    of    the    shipment    was 


oil  tempered  and  annealed.  It  is  37  inches 
diameter  in  the  center,  with  a  17-inch  hole 
through  its  axis,  and  is  27  feet  10  inches 
long.  The  metal  of  which  it  was  made 
showed  tests  of  50,000  pounds  elastic  limit 
and  18  per  cent,  elongation  in  test  pieces 
I  inch  diameter  and  10  inches  long.  Ship- 
ments approximating  this  size  will  fre- 
quently have  to  be  made  by  railroads  in 
tin-  future. 


A    HE.WV    SHIPMENT. 


Baldwin  10  wheeler  for  Grand  Rapids  &  Indiana  R.R. 


Wfiffhl  on  Privei-s,    91. 007  lbs. 

■•   Tnick,      eo.CSS    •• 
Total  Weight.  ISl.SSO    " 


Teodt-T  Holds.  1,500  gals. 

Katio  of  Hvatine  to  Grate  Surface  63.1 


LocomoHvf  EngiHffrinff 


170,400  pounds,  and  in  order  to  transport 
it  from  South  Bethlehem  to  the  site  at 
Boston,  Mass.,  the  Philadelphia  &  Read- 
ing Railway  Company  furnished  two  cars 
of  100.000  and  80.000  pounds'  capacity, 
respectively,  and  blocked  the  shaft  so  that 
60  per  cent,  of  the  weight  was  supported 
on  the  strongest  car,  and  40  per  cent,  on 
the  other. 

The  shipment  was  made  over  the  New 
Jersey  Central,  the  Delaware  &  Hudson 
Canal  Company,  and  Boston  &  Albany 
Railroad  Company.  The  shaft  is  the  first 
of  three  for  the  Boston  Elevated  Railway. 
It  is  of  fluid  compressed  nickel  steel, 
hydraulically  forged  hollow  on  a  mandrel. 


Mr.  Ralph  G.  Harmon  has  been  elected 
secretary  of  the  Utica  Steam  Gauge  Com- 
pany, Utica,  N.  Y.  He  was  formerly 
treasurer  and  general  manager  of  the 
American  Steam  Gauge  Company,  of  Bos- 
ton. In  sending  out  the  notice  of  Mr. 
Harmon's  election,  the  Utica  Steam  Gauge 
Company  say :  "By  reason  of  this  alliance 
and  the  increased  facilities  of  our  new. 
large  and  completely  equipped  plant,  to- 
gether with  our  past  experience  of  forty 
years  in  the  manufacture  and  sale  of  steam 
gauges,  we  assure  the  trade  that  we  are  in 
a  better  position  than  ever  before  to  fill 
their  wants  in  a  prompt  and  satisfactory 
manner." 
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International  Correspondence    Schools 
At  Scranton,  Pa. 

Among  recent  publications  sent  out  by 
the  International  Correspondence  Schools 
or  Scranton,  Pa.,  are  two  entitled  "Special 
Courses,"  and  "Electrical  Engineering." 
They  both  give  useful  information  con- 
cerning the  operation  of  this  adinirable 
educational  institution.  The  company 
have  recently  got  out  several  cars  which 
are  sent  around  the  country  with  instruc- 
tors, one  of  which  is  shown  on  this  page. 
Anyone  interested  in  helping  himself  to 
a  good  education  can  obtain  tliese  pamph- 
lets by  applying  to  the  company. 


"  93013  "—With  Apologies  to  Kipling. 

BY    F.    M.    MiLLIS. 

If  you  listen  intently  as  you  pass  through 
the  railroad  yards,  you  will  hear  scores  of 
little  air-brake  voices,  each  one  striving  to 
make  itself  heard  and  understood.  If 
you  understand  their  language  and  are  in 


with  timidity  and  awe  to  the  worldly  talk 
of  the  brakes  on  the  other  cars  about  it. 

"It  beats  h — 1  that  I  can't  get  some 
of  the  slack  taken  up  in  my  brake 
rigging !"  grumbled  a  Southern  Pacific 
freight  car  that  had  just  finished  a  trans- 
continental trip,  and  was  now  coupled  to 
the  Lackawanna  car.  "Only  once,  and 
that  at  Omaha,  did  I  have  a  hole  or  two 
taken  up  on  my  dead  levers  all  the  trip 
across  I" 

"What  do  you  mean  by  "slack."  and 
where  is  'Omaha,'  please?"  timidly  ven- 
tured the  new  Lackawanna  brake. 

"Well,  jar  my  slats,  if  I  ain't  hitched  to 
a  brand-new  brake  that  never  saw  ser- 
vice !"  muttered  the  veteran  Southern 
Pacific  brake.  "But  we  were  all  novices 
once."  Then  in  reply,  "Well,  greeny, 
you'll  learn  all  that  in  time.  You're  too 
young  to  talk  much  yet.  Just  listen  and 
learn." 

"Hello !  Southey,"  hailed  a  voice  from 
No.   3  track,   "don't   be   too   hard  on  the 


grow  old  fast.  Wait  till  you've  had  my 
experience,  and  you  won't  be  so  thankful 
and  happy.  Look  at  me !  Only  three 
years  old — dyspeptic,  rheumatic  and  para- 
lytic— one  foot  already  in  my  grave.  Near- 
ly dead  !  Yes  !  nearly  dead — nearly  dead 
enough  to  bury !" 

"Give  me  tallow  brake  shoes,  if  there 
isn't  an  old  guy  just  about  to  croak."  ob- 
served Northey,  pityingly. 

"Don't  ye  recognize  him.  Northey? 
Don't  ye  recognize  him  ?"  called  Southey. 
"Don't,  hey?  Why,  that's  Old  Eastern— 
■93012' — the  old  chap  whose  brake  stuck 
and  busted  the  wheel  going  down  the 
Sierra  Nevadas  over  a  year  ago — nearly 
pitched  us  all  over  Cape  Horn !  Wasn't 
you  in  the  train?    No?" 

"Ahem!  Is  that  you,  Southern?  Par- 
don me — Mr.  Pacific,  I  should  say." 

"Yes,  it's  me ;  but  cut  out  your  Boston 
politeness,  old  man.  and  call  me  'Southey.' 
as  the  other  fellows  do." 

"Pardon  me  again,  Mr.  er  Southey : 
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sympathy  with  these  little  voices,  you  will 
be  told  many  interesting  secrets.  The 
little  voice  given  life  by  the  leakage  in  the 
hose  coupling  or  train  pipe,  tells  its  story 
of  neglect  or  abuse.  The  chatter  of  the 
emergency  valve  in  the  triple  will  explain 
to  you  its  grievance.  Likewise  the  blow 
at  the  retaining  valve,  the  whistle  at  the 
exhaust  port,  the  groan  in  the  brake  cyl- 
inder and  the  hiss  at  a  loose  joint  or  union 
will  tell  their  tales  of  woe  to  your  know- 
ing and  sympathetic  ear. 

Whether  it  was  caused  by  the  severe 
electric  storm  of  last  night,  or  by  some  un- 
usual cause  for  grievance,  is  not  known ; 
anyhow,  the  little  air-brake  voices  in  the 
big  railroad  yard  across  the  river  were 
this  morning  unusually  loud  and  demon- 
strative. They  chattered  and  hissed  and 
sputtered  and  called  to  each  other  with 
unusual  freedom  and  noise.  A  brand- 
new  air  brake,  just  fastened  yesterday  to 
the  sills  of  a  Lackawanna  box-car.  listened 


kid."  And  then,  "Where  did  you  come 
from,  and  what  are  you  doing  here?  The 
last  time  we  met  was  three  months  ago, 
in  Portland,  Oregon.  Your  car  was  Chi- 
cago-bound with  grain,  and  mine  was 
loaded  with  merchandise  for  'Frisco." 

"Well,  may  I  have  flat  wheels,  if  it 
isn't  Northey !"  exclaimed  Southern  Pa- 
cific, neglecting,  in  his  pleasure  at  seeing 
an  old  friend  in  a  foreign  place,  to  an- 
swer the  questions.  "Here,  kid,  let  me 
introduce  you  to  my  brother.  Northern 
Pacific." 

"Happy  to  meet  you,"  stammered  the 
youngster,  his  blush  of  embarrassment 
nearly  melting  the  grease  in  his  cylinder, 
as  he  caught  sight,  under  the  cars,  of  the 
grizzled  veteran  wearing  a  habitual  cold, 
last  winter's  look  of  20  degrees  below 
zero.  '"It's  kind  of  you  older  fellows  to 
notice  a  novice  like  me." 

"Poppy-cock!  All  poppy-cock  !"  croaked 
a  voice  below  the  novice  on  No.  5.   "You'll 


I  thought  I  recognized  your  voice.  But 
permit  me  to  correct  your  improper  use 
of  words.  You  should  say  'burst,'  not 
'bust.'  I  trust  you'll  forgive  and  forget 
that  little  unpleasantness  you  just  now  re- 
ferred to;  won't  you?  I  couldn't  prevent 
it,  indeed  I  couldn't." 

Here  Eastern's  emergency  check  began 
to  rattle,  and  it  was  easily  seen  that  he 
was  short  of  breath.  After  a  choking 
spell  he  resumed :  "The  rubber  seat  of 
my  emergency  valve  was  nearly  gone.  A 
young  person  at  Albany  sought  to  do  me 
a  favor  by  giving  me  an  oil-bath  through 
the  hose.  It  ruined  my  valve.  I  burst  the 
wheel,  and" 

"And  nearly  put  us  all  out  of  the  busi- 
ness," interrupted  Southey.  "But  it  beat  ■■ 
me  that  you  fellows  here  in  the  East  still 
work  that  old  oil-bath  via  the  hose  route. 
We  Westerners  quit  that  fifteen  years 
ago.  Why.  a  chump  at  Buffalo  tried  it  on 
me.    not   very    long    since,    and    when    he 
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"pciK'd  the  angle  cock  to  let  in  the  oil,  I 
illdn't  do  a  thing  to  him.  I  soused  him, 
1  tell  you,  and  made  him  look  like  the 
outer  side  of  a  freight  car  wheel." 

"Why  do  they  put  oil  into  you. 
Southey?"  asked  Lackawanna.  "I  don't 
need  any  more.  My  triple  valve  is  per- 
fectly oiled,  and  my  cylinder  is  fairly 
lined  with  Paragon  grease.  Aren't  we  all 
lubricated  alike?" 

"Well,  wouldn't  that  frost  you?" 
sneered  a  fifteen-year-old  plain  triple  on  a 
Transportation  car.  "You're  greener  than 
the  verdigris  on  my  triple  valve  piston. 
Bah !  You  ought  to  be  put  on  the  shop 
track  till  you  learn  something." 

Southey  held  his  breath  in  amazement 
at  the  novice's  innocence.  "Blow  out  my 
gaskets,  kid.  if  you  ain't  green,"  he 
gasped.  "But  wait  till  you've  seen  ser- 
vice. In  the  meantime,  listen,  and  stop 
making  breaks." 

"As  for  you,  old  Methuselah,"  con- 
temptuously hissed  Southey  to  Transpor- 
tation, "you're  old  enough  to  have  better 
manners  when  speaking  with  strangers. 
And."  continued  he,  in  a  scornful  tone 
which  made  the  offender  wither,  "it's  time 
you  knew  that  a  young  quick  action  is 
better  any  day  than  an  old  plain  triple." 

"Oh  !  Southey^and  you,  too,  Northey." 
interjected  Eastern  "how  I  wish  I  lived  in 
your  country !  Here  both  of  you  are  five 
years  older  than  I,  and  in  as  good  condi- 
tion as  our  young  friend  Lackawanna 
here — to  whom,  by  the  way,  I  haven't  yet 
been  introduced.     .'\hem !" 

"Proper  and  polite  to  the  death."  mut- 
tered Southey  as  he  performed  the  intro- 
duction ceremony. 

"As  I  was  saying."  resumed  Ea:tern. 
"you  are  in  good  condition.  You  are  well 
cared  for.  While  some  of  our  people  are 
wasting  time  proving  that  it  costs  too 
much  to  care  for  us,  your  people  are  do- 
ing the  work  and  saving  money.  You 
make  double  my  mileage.  The  trainmen 
like  you,  and  curse  me;  for  I  am  only  a 
lump  of  useless  iron,  adding  weight  to 
my  car.  I  have  had  no  attention  since" 

Further  talk  was  drowned  by  the 
rumble  of  an  approaching  train,  hauled  by 
a  switching  engine,  down  the  main  track 
to  the  pier. 

"Just  arrived  from  the  West."  yelled 
Southey.  whose  practiced  eye  caught 
sight  of  the  bill-cards  on  the  doors 
"Lock  out  for  some  of  our  fellows. 
Northey !" 

"There  they  are  !  Hello  !  Santa  Fe  ! 
How's  Raton?  Hey  there  !  Rio  Grande  ! 
Has  Soldier's  Summit  flattened  out  any 
yet  ?  Hello  !  L'nion  !  Did  you  bring  me 
an  automatic  slack  adjuster?  Hooray 
Midland,  old  boy.  to  see  you  is  joy.  Ha! 
Ha !"  shouted  Southey  and  Northey  fa- 
miliarly as  they  recognized  old  friends  in 
the  passing  train.  "How  are  things  in 
God's  country,  anyhow?" 

"Robust  and  healthy  fellows,  those 
Western  chaps:  but  just  a  bit  woolly  and 
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profane,"  observed  Eastern  to  Lacka- 
wanna, as  the  Westerners  exchanged 
hearty  greetings.  "Nevertheless.  I'd  give 
ten  reservoirs  of  pressure  at  70  pounds  if  I 
had  their  health.  Whew!  this  dust  in  my 
train  pipe  is  choking  me !" 

"Hello!  there's  a  new  sound,"  ejacu- 
lated Lackawanna,  as  a  strange  voice 
shouted  from  an  express  train  passing  on 
the  west-bound  track.  "What  was  that, 
Southey?" 

"High  Speed  Brake,  my  boy !  That 
was  the  High  Speed  Brake — the  king  of 
ihem  all!  Steps  trains  in  half  or  two- 
thirds  the  distance  required  by  other 
brakes.  Good  fellow,  too !  Not  a  bit 
stuck  up,  even  though  he  is  away  above 
us  common  fellows.  Gee !  but  he's  strong. 
When  he  squeezes,  you  can  bet  the  car 
wheels  know  it.  Why,  I've  heard  all  the 
wheels  under  a  passing  express  train 
shriek  with  pain  and  call  out:  'Don't 
squeeze  so  hard,  Mr.  High  Speed. 
For  heaven's  sake  let  up  a  bit!  We'll 
stop  rolling.'  Although  he  squeezes  hard- 
er than  we  can,  he  does  it  so  intelligently 
and  scientifically  that  he  never  slides  a 
wheel.     He  is  a  winner,  for  fair." 

"Is  he  healthy?"  asked  Eastern,  gulping 
down  a  mess  of  dust  and  fine  cinders  that 
had  worked  through  his  strainer.  "Do 
they  give  him  oil  and  occasional  atten- 
tion? Or  do  they  neglect  him.  let  his 
hose  drag,  catch  moisture  that  freezes  in 
winter,  and  cinders,  dust  and  sand  which 
wear  out  valve  seats,  packing  rings  and 
leathers?     That's  me." 

"He's  looked  after,  all  right."  began 
Southey,   "why  he" 

"Sh!  Sh  !"  excitedly  interrupted  a  brake 
on  a  Central  car  which  had  hitherto  re- 
mained quiet.  "Hush  up !  Here  comes 
the  inspector.  Don't  let  him  hear  you 
talking.  He's  sacred.  He'll  get  angry 
and  hit  you  clip  over  the  triple  with  his 
hammer." 

"Sacred  be  hanged.  I  ain't  afraid  of 
that  counterfeit,"  irreverently  growled 
Southey.  "He's  no  inspector.  Is  he, 
Northey  ?" 

"Don't  act  much  like  one."  replied 
Northey,  watching  the  squatty,  dirty  fig- 
ure of  a  man  approach,  hitting  a  bolt  here 
and  a  nu:  there  with  his  hammer.  "Oh! 
Gee !  Get  onto  that  inspector,  will  you  ? 
That  isn't  the  kind  we  get  out  our  way, 
you  can  bet.  That  fellow's  a  fake.  Say! 
the  song  we  composed  on  the  .■Mbany 
'galvanizer'  will  suit  this  fellow.  Southey. 
Let's  sing  it."  The  Pacifies  then  sang 
this  jingle: 

"He  may  be  a  baker — dough — dough. 
Or  horse-shoe  maker — blow— blow. 
A  funeral  director,  or  soft  snap  selector; 
But  an  air-brake  inspector,  oh!  no!" 

"I  tell  you  he's  sacred  I"  whined  Cen- 
tral.    "Please  hush  up.  you  fellows !" 

"I  absolutely  refuse  to  hush,"  stubborn- 
Iv  asserted  Eastern.     I'll  make  my  leaks 
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sound  as  loud  as  I  possibly  can.  and  then 
maybe  he'll  fix  me." 

"That's  a  good  scheme,  Eastern,  make 
your  emergency  valve  chatter,"  urged 
Southey. 

"Yes,  and  your  slide  valve  leak."  added 
Northey. 

"And  your  cylinder  packing  groan.' 
added  an  Erie  car. 

"And  your  retaining  valve  blow,"  ven- 
tured a  Pennsylvania  car. 

"And  your  train  pipe  leak."  suggested 
a  Chesapeake  &  Ohio  car. 

"Hump  yourself,  Eastern,  old  man! 
You're  up  against  it !  Shovi'  up  as  bad  as 
possible;  that's  the  only  way  you'll  get 
fixed."  hissed  Southey,  as  the  figure  ap- 
proached nearer. 

"Gentlemen,  I'll  do  as  you  advise,"  said 
Eastern.  "This  is  the  last  ditch.  Here  I 
shall  put  forth  all  my  remaining  energy 
in  one  last  appeal  to  this  inspector  for  a 
cleaning.     Here  I  win  or  die." 

The  squatty  figure  stopped  when  it 
reached  Eastern,  and  turned  up  tlic  retain- 
ing valve  to  stop  the  blow  there. 

"Inspector,  nit !"   sneered   Southey. 

"Sacred  shyster!"  jeered  Northey. 

Then  as  the  brake  set  on  Eastern  and 
the  retainer  weight  was  lifted,  the  blow  re- 
sumed. The  shyster  then  knocked  the  re- 
taining valve  to  smithereens  with  his 
hammer,  muttering  an  oath  and  smiling 
in  a  self-satisfied  way.  But  as  the  blow 
at  the  pipe  continued,  the  smile  grew 
sickly  and  disappeared.  The  shyster  then 
whittled  a  pine  plug,  drove  it  into  the 
pipe,  and  the  smile  came  to  life  again. 

All  this  time  Eastern  was  wheezing, 
hissing,  buzzing  and  groaning,  intent  upon 
appearing  sick  enough  for  treatment.  The 
other  brakes  looked  on,  hoping  to  see 
Eastern's  triple  get  the  badly  needed 
cleaning  and  oiling,  and  his  brake  piston 
removed  and  the  cylinder  cleaned  and 
lubricated.     The  shyster  hesitated. 

"Hump  yourself.  Eastern,  old  man. 
Your  life  depends  on  it  now!"  hissed 
Southey.     "Chatter   louder,   groan   worse. 

raise  more  h 1,  and  maybe  you'll  draw 

a  clean  yet." 

But  no  such  good  fortune  was  in  store 
for  the  invalid.  The  shyster  cut  the  brake 
out.  and  it  leaked  off.  Then,  with  a  piece 
of  chalk,  he  scrawled  some  hieroglyphics 
on  the  sides  of  Eastern's  cylinder  and 
auxiliary  reservoir,  and  passing  on,  con- 
tinued his  inspection    (?)    trip. 

"Well,  may  I  never  see  Tehatchapi 
again,  if  that  isn't  a  shyster  trick  for 
fair  I"  indignantly  shouted  Southey,  as  he 
read  the  hieroglyphics :  'Cylinder  cleaned 
and  oiled,  triple  cleaned  and  oiled,  July 
14.  1899.'    The  .skin  !    The  lobster  !" 

"Rotten!"  ejaculated  Northey.  "And  is 
this  the  kind  of  inspection  you  Eastern 
fellows  get?  Why,  those  letters  and  fig- 
ures not  only  lie,  but  they  keep  good  in 
spectors  from  doing  the  needed  work. 
No  wonder  you  have  consumption,  appen- 
dicitis and  Bright's  disease!    That  fellow 
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wouldn't  hold  his  job  ten  seconds  in  our 
country !  Why,  that  inspection  is  a  farce 
and  fake,  I  tell  you !    It's  dead  rotten !" 

"It's  not  very  good  at  its  best."  ad- 
mitted Eastern  in  a  feeble  voice.  "It  has 
been  the  killing  of  many  of  us."  Then 
the  emergency  check  in  his  triple  gave 
one  last  gurgle,  and  poor  Eastern's  life 
passed  out,  leaving  only  the  mass  of  iron 
hanging  on  the  underside  of  the  car,  dead. 
The  Westerners  were  much  affected  bv 
Eastern's  death ;  but  the  Easterners  didn't 
mind  it  much. 

"Listen,  fellows !"  shouted  Southey  in 
a  clear,  ringing  voice.  "Know  ye.  all 
air  brakes  in  this  yard,  that  a  good  brake 
has  just  been  killed  by  abuse  and  neglect. 
His  number  is  93012.  When  any  of  you 
meet  a  true  inspector — one  who  under- 
stands us  and  our  language — give  him 
this  number,  so  that  old  Eastern  may  be 
resurrected  and  made  young  again." 

Then  the  switching  engine  came,  shifted 
the  cars  about,  and  the  voices  ceased  to 
talk.  When  the  trains  were  made  up, 
Southey,  Northey,  Eastern  and  Lacka- 
wanna were  placed  together  in  a  train 
bound  for  the  Pacific  coast. 

"Good-bye.  Pennsy!  And  you,  too, 
Erie  and  Central!"  shouted  Northey  and 
Southey.  "Good  luck  to  you  all !  May 
you  have  frequent  cleaning  and  oiling, 
tight  train  pipes,  iron  brake  beams.  'Dia- 
mond S'  shoes  and  automatic  slack  ad- 
justers!   Good-bye!" 

As  the  train  pulled  out.  the  Westerners 
broke  into  a  song  something  like  this : 
"Mere   idle  jest  hath   said   it;   but   not   a 

word  of  it's  so  ! 
'There's  no  Sunday  west  of  La  Junta  and 

no  God  in  New  Mexico.' 
We    may   sometimes    break   the    Sabbath, 

and  the  third  commandment  crack. 
But  we  never  shirk  our  duty  and  work, 

nor  let  brakes  be  killed  by  a  quack. 
The  East  was  quite  a  big  dog  when  the 

West  was  but  a  pup. 
We  started  a  long  ways  behind,  but  we're 

swiftly  catching  up. 
We'll  give  you  points  on  air-brake  prac- 
tice, for  our  worst  is  as  good  as  your 
best. 
To  h 1  with  your  inspection — disgrace- 
ful   reflection !      We're     off     for     the 
golden  West." 
As  the  song  died  out,  the  thoughts  of 
the  brakes  left  in  the  yard  reverted  to  the 
novice  Lackawanna  and  the  dead  Eastern. 
How  long  would  it  be  before  the  old  fel- 
low's body  would  be  resurrected?     How 
far  and  how  long  would  the  mass  of  iron 
be  carried,  a   dead  weight  ?     These   were 
the  questions  that  Pennsy,  Erie  and  Cen- 
tral asked  themselves. 

As  you  stroll  through  the  railroad  yards 
along  the  trains,  listen  for  these  little 
voices.  They  are  there  and  are  speaking 
appealingly  to  you,  imploring  a  rescue 
from  the  decline  into  which  they  are  fall- 
ing. They  will  also  tell  you  of  Eastern. 
Look  out  for  him.     His  number  is  93012. 
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Economy  in  the 
Use  of  Oil. 
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The  President  in  liis  address 
before  the  members  of  the 
Traveling  Engineers'  Associ- 
ation, said  ; 

"  In  speaking  of  economy  in  use  of  oil, 
in  view  of  certain  experiments  tliat  have 
been  made,  it  would  seem  that  this  can  be 
carried  too  far,  especially  in  the  oiling  of 
valves,  for  it  has  been  abundantly  proven 
that  with  a  dry  valve  on  one  side  of  a  loco- 
tnotive  it  developed  about  20",,  less  power 
than  the  one  that  was  well  oiled  on  the 
opposite  side.  It  is  my  individual  opinion 
that  100  miles  for  freight  and  150  for  jias- 
senger,  per  pint  of  valve  oil,  is  the  limit 
when  true  economy  is  sought,  and  that  in 
almost  every  case  where  that  is  exceeded 
it  is  done  at  the  expense  of  fuel  and  ma- 
chinery. However,  I  do  not  think  the 
same  is  true  of  very  light  passenger  engines 
on  light  runs,  nor  do  I  wish  in  either  case 
to  be  understood  as  telling  anyone  their 
business.  I  have  simply  in  this  expressed 
my  own  personal  ideas  which  are  the  re- 
sults of  years  of  observation." 

In  view  of  this  expert  opin- 
ion, the  following  becomes  spe- 
cially interesting.  It  is  from  a 
letter  written  by  an  engineer  on 
the  B.  &  M.  R.  R.  R.: 

"  I  wish  to  say  in  regards  to  graphite  tliat 
1  am  able  by  a  careful  use  of  it  in  connec- 
tion with  locomotive,  valve  and  cylinder 
lubrication,  to  increase  milage  made  per 
pint  'perfection'  valve  oil  from  150  miles 
without  graphite,  to  250  miles  with  graphite, 
other  conditions  identically  the  same. 

"On  June  14,  1S96,  I  pulled  a  special 
train  of  California  delegates  to  the  Repub- 
lican Convention  at  St  Louis,  over  one  of 
our  divisions,  making  an  exceptional  run, 
which  was  to  a  considerable  extent,  due  to 
the  systematic  use  of  Dixon's  Pure  Flake 
Graphite.  The  engine  actually  surprised 
me  on  this  trip,  as  I  did  not  think  there 
/    was  any  such  speed  in  the  machine." 

We  could  print  a  volume  of 
this  kind  of  testimony. 

AAA 

Joseph  Dixon  Crucible  Co., 

JERSEY  CITY,  N.  J. 


Cinder  Pit  and  Hoist. 

The  line-drawing  is  a  sectional  view  of 
tlic  cinder  pit  and  air  hoist  for  handling 
cinders  and  ashes,  in  use  at  the  St.  Paul 
shops  of  the  Chicago,  St.  Paul,  Minne- 
apolis &  Omaha  Railroad.  The  engines 
are  run  on  the  track  at  the  left,  under 
which  is  arranged  a  steel  bucket  which 
rests  on  a  skeleton  truck.  This  truck  is 
free  to  run  on  rails  laid  on  a  4-inch  in- 
cline, permitting  a  movement  to  the  right 
of  15  feet,  or  up  to  the  track  provided  for 
road  cars  for  removing  cinders.  When 
the  ash-pan  of  the  locomotive  is  dumped 
into  the  bucket,  the  truck  is  then  moved  to 
the  right,  up  to  the  car  waiting  to  receive 
the  load,  and  by  means  of  air  hoists  the 


difRcultics  experienced  by  the  engineers 
and  workmen  of  the  road  rn  their  efforts 
to  build  the  extension  from  Baton  Rouge 
to  New  Roads,  some  twenty-five  or  thirty 
miles  distant. 

"I  was  called  up  there  to  negotiate  with 
several  planters  who  would  not  allow  our 
workmen  to  cross  their  ground."  said 
Major  Strong.  "They  simply  sat  out  in 
the  fields  with  shotguns  on  their  knees 
and  dared  our  workmen  to  approach.  The 
result  was  that  three  or  four  men  sus- 
pended the  entire  work  of  road  construc- 
tion. I  went  up  there,  negotiated  with 
the  old  fellows,  and  finally  succeeded  in 
satisfying  them  that  the  company  pro- 
posed to  pay  the  costs  of  the  crop  which 


CINDER  PIT. 


bucket  is  raised  and  dumped  on  to  the 
car.  The  air  hoists  are  arranged  to  have 
a  vertical  and  horizontal  lift  which  facili- 
tates rapid  handling.  This  plan  has  been 
in  use  some  time,  with  very  satisfactory 
results,  providing  a  rapid  and  economical 
method  of  disposing  of  the  cinders. 

The  plan  was  designed  by  Mr.  John 
Ellis,  superintendent  of  motive  power  of 
the  Chicago,  St.  Paul.  Minneapolis  & 
Omaha  Railwav. 


A  District  That  Does  Not  Want 
Railroads. 

Some  of  the  people  in  Pointe  Coupee 
parish  are  not  so  much  in  love  with  rail- 
roads as  they  might  be.  Major  Robert 
Strong,  general  agent  of  the  Texas  &  Pa- 
cific, returned  recently  from  that  parish. 
and    gives    some    interesting    accounts    of 


was  being  destroyed.  This  was  the  only 
contention,  that  the  Texas  &  Pacific  would 
not  pay  for  the  crops  injured  by  the  road- 
way crossing  his  lands.  He  was  willing 
to  donate  the  land  to  the  road — the  right 
of  way.  It  was  rather  amusing  to  see 
the  old  gentleman  and  his  son  run  our 
engineers  out  of  the  field." 

Major  Strong  says  that  there  are  people 
in  the  northern  sections  of  Baton  Rouge 
parish  who  have  never  seen  a  railroad. 
He  says  that  some  of  the  people  that  far 
in  the  interior  of  the  parish,  and  also  in 
Pointe  Coupee  parish,  through  both  of 
which  new  roads  run.  think  that  they  will 
ship  their  freight  over  the  road  by  put- 
ting it  in  baskets  and  setting  them  on  tall 
posts  by  the  side  of  the  track,  so  that  the 
conductor  may  snatch  them  as  the  train 
passes. 
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A  Peculiar  Exhaust  Nozzle. 

A  recent  issue  of  the  Patent  Office 
Gazette  contained  the  exhaust  nozzle 
shown  with  this.  It  has  a  series  of  steps, 
as  will  be  seen,  each  step  having  a  num- 
ber of  small  holes  or  jets  for  the  escape  of 
exhaust  steam  to  the  stack.  It  is  patented 
by  Mr.  John  Whittle,  of  Boston,  England. 

It  is  not  known  what  advantages  are 
claimed,  but  the  device  does  not  appear 
to  possess  any  particular  merit.  It  is 
possible  that  a  greater  area  of  opening 
might  be  used  and  still  produce  sufficient 
blast,  but  when  the  friction  of  the  steam 
in  all  the  holes  is  considered  the  back 
pressure  is  sure  to  be  at  least  as  great  as 
in  the  ordinarv  nozzle. 


Single  and  Double  Tube  Injectors. 

There  have  been  some  tests  made  in  this 
section  with  single  and  double  tube  in- 
jectors to  see  which  would  deliver  the 
feed  water  into  the  boiler  at  the  highest 
temperature,  taking  it  from  the  tank  at 
about  55  degrees.  All  the  tests  made 
show  the  single  tube  injectors  will  deliver 
it    into    boiler    from    .•^o    to    40    degrees 


taking  a  double  tube  injector  and  deliver- 
ing it  to  boiler  200  degrees  and  taking  it 
from  tank  at  90  or  100  degrees.  These 
claims  don't  seem  reasonable  to  me,  al- 
though there  are  some  reasonably  smart 
men  making  them.  I  would  be  pleased  to 
get  your  views  or  readers  of  Locomotive 
Engineering  in  regard  to  this  matter. 

I.    F.    W.\LLACE. 

Altoona,  Wis. 

[Our  correspondent  is  not  entirely  right 
in  his  conclusions.  A  double  tube  will 
put  the  water  into  a  boiler  just  as  hot  as 
a  single  tube  injector.  Nor  does  it  take 
any  more  steam  from  boiler  to  put  the 
water  in  with  a  single  tube  than  with  a 
double  tube  injector  when  both  arc 
properly  constructed.  The  injector  that 
takes  water  at  90  degrees  and  puts  it  into 
boiler  at  200  uses  less  steam  than  the  one 
taking  it  at  55  degrees  and  delivering  it 
at  the  same  temperature  as  the  other. 
Injectors  do  not  make  heat  units,  and 
when  a  good  feed  water  heater  is  used 
an  injector  is  not  an  economical  instru- 
ment. When  no  feed  heater  is  used  it  is 
very  economical,  as  it  puts  back  in  the 
boiler  most  of  the  heat  taken  from  it,  the 
only  loss  being  by  radiation.  Consequently 
the  injector  which  uses  the  most  steam 
puts  the  water  in  the  boiler  the  hottest. 
other  things  being  equal.  It  is  not  the 
number  of  tubes  in  an  injector  but  the 
construction  of  them  that  causes  the  dif- 
ference in  their  action. — Ed.] 


PECULI.\R    EXH.\UST    NOZZLE. 

warmer  than  the  double  tube  injectors 
will.  This  proves  what  has  already  been 
proven  before,  i.  e.,  it  takes  more  steam 
from  the  boiler  to  give  the  proper  ex- 
pansion or  impart  the  required  velocity 
to  the  water  in  branch  pipe  to  overcome 
boiler  pressure  on  check  with  a  single 
tube  than  with  a  double  tube  injector. 

Now  bringing  heating  feed  water  into 
the  question,  I  claim  a  double  tube  in- 
jector will  work  water  warmer  than  a 
single  tube,  for  the  simple  reason  it  don't 
take  as  much  steam  from  the  boiler  to 
condense  in  the  feed  water  to  get  the  ■ex- 
pansion and  overcome  the  boiler  pressure 
on  the  check.  Therefore,  I  claim  when 
feed-water  heaters  are  used  for  fuel 
economy  (and  that  is  what  they  are 
generally  put  on  for)  the  injector  that  will 
work  the  warmest  feed  water  is  the  most 
economical  one  to  use.  But  I  am  meeting 
with  some  opposition  to  my  views  in  re- 
gard to  this,  some  making  the  claim  if 
the  water  is  delivered  to  boiler  at  same 
temperature  from  a  single  tube  injector, 
say  200  degrees,  and  taking  it  from  the 
tank  at  55  degrees,  there  is  just  as  much 
saving  in  heat  units  as  there  would  be  in 


The  society  editress  of  a  country  paper 
writes  about  the  fast  engines  of  the 
Pennsylvania  Railroad,  and  says  that  shs 
"heard  that  the  engine  drivers  were  6  feet 
8  inches  high,  but  she  saw  a  little  fellow 
driving  the  Pennsylvania  Railroad  ma- 
chine who  was  not  nvuch  more  than  4  feet 
6  inches  high.  As  to  the  driving  rods, 
about  which  she  had  heard  so  much,  she 
declared  that  the  engineer  never  'switched' 
the  engine  at  all.  and  used  no  rods  of  any 
kind ;  but  he  pulled  a  lever  which  released 
a  plug  in  the  big  end  of  the  front  water 
tank,  and  the  engine  started  of  its  own 
accord." — Pittsburgh  Post. 


Position  as  Assistant  S.M.P.  or  M.E., 

by  a  trchnical  grackiatf ,  ol  a  number  of  years 
experience  in  locomotive  and  car  work. 

Now  holding  position  of  Mechanical  En- 
gineer on  a  prominent  system.  Exper- 
ienced in  office  details  and  handling  men. 

.Address,  "Experienced," 

Care  of  Locomotive  Engineering. 


SHERBURNE'S 

Automatic  Track  Sander 

FOR   LOCOMOTIVES.  SAVES 
TIME  AND  TROUBLE. 

Applying  brakes  sands  track  instantly. 

In  starting,  sands  track  with 

blast  by  hand. 

Automatic  Track  Sanding  Co., 

53  Oliver  St.,  BOSTON,  MASS. 


THE  NORTON 

BALL    BEARING 

...JAGK.... 

with  honk  fur  ground  lift. 

Best  Wrecking  and  Bridge 
Jacl<  in  tlie  World. 


The  McConway  &  Torley  Company. 
Pittsburgh,  Pa.,  manufacturers  of  the 
Janney  coupler  and  of  a  variety  of  other 
attachments  for  cars,  have  sent  out  a  very 
handsomely  prepared  illustrated  catalogue, 
showing  the  various  parts  of  the  products 
handled  by  the  company,  numbered  for 
ordering,  just  as  the  details  of  the  West- 
inghouse  air  brake  are  numbered.  Every 
person  connected  with  the  ordering  of  ap- 
pliances for  cars  ought  to  have  this  cata- 
logue on  his  desk.  It  constitutes  a  par- 
ticularly valuable  book  of  reference  for 
car  couplers,  vestibules,  car  platforms, 
locomotive  pilots  and  a  variety  of  other 
things  belonging  to  railroad  rolling 
stock. 


ORDER  PAIR  FOR  TRIAL. 


A.O.NORTON, 

M.nniil.rttiirer, 

167  Oliver  Street, 

BOSTON,  M.ASS. 

AM) 

Coaticook,  P.  Q.,  Canada. 


PURDUE  UNIVERSITY, 

L.\FAVETTE,   iND. 

Courses  in  MECHANICAL  ENGINEERING, 
ELECTRICAL  ENGINEERING, 
CIVIL  ENGINEERING. 

Special  attention  given  to  work  in  railway  engineering  and  man- 
agement and  to  locomotive  testing.       In  all  departments  there  are 

Extensive  and  Well  Equipped  Laboratories. 

Catalogue  sent  on  application. 


^u^ati/^"""':  WHEEL  GAUGE. 


Sua  o»  '■'■AT 


For  measuring  wear  of  locomotive  flanges  and  blank  tires,  slid 
flat  car  wheels,  worn  flange  on  car  wheels,  chip  on  the  nm  and 
thin  flange  on  car  wheels.  It  also  covers  every  point  mentioned  in 
the  code  of  rules  adopted  by  the  Master  Car  Builders*  Association. 
It  is  made  of  steel  and  nickel  plated,  is  automatic  in  construction; 
being  small  is  easily  carried  in  the  p..ckel  without  inconvenience. 

$18.00  per  Dozen.    $2.00  Each,  Postpaid. 
F.  CURRAN,    -    -  Susquehanna,  Pa. 


August,   1809. 


LOCOMOTIVE    ENGINEERING 


385 


The  Mason 

neducing  yalve 

FOR  STEAM  AND  AIR  ^ 

Has  features  which  make  it  superior  to  ^ 


t 

t 


all  others  on  the  market. 
IT    IS    THE    STANDARD    ON 

^  90%  ^ 

of   the  American  Railways. 

Adopted  by  the  Qovernment   Railways  of  ^ 
Prance  and  Bel^um  and  the  Leading 
English  Railways. 

.    ,     SENT    ON    TRIAL     .     . 

MANUFACitiHnn  nv 

THE  MASON   REGULATOR   CO.. 

Boston,  Mass  .  u.  S.  a. 


TTTTTTTTTTTTTYTTTTTTTTTVTV 


TBE  DRAKE  &  WIERS  CO., 

Cleveland,  Ohio. 

Asphalt  Car  Roofing 


Our  ASPHALT  CAR  ROOFING  is  now  in  use  on 

65,000  Cars  ^"^  ''^'  "°''*'  "'^ '"' 

of  15  years'  use  without 

a  failure.    It  is  the  ONLY  GENUINE  ASPHALT 
CAR  ROOFING  IN  THE  MARKET. 

3-PLY  PLASTIC  CAR   ROOFING. 

THE  BEST  IN  THE  MARKET. 


Ashton 
Pop  Valves 

and 

Gages. 

BEST  TO  SPECIFY. 
Always  reliable  and  efficient 

The  Ashton  Valve  Company, 

271  Franklin  St,  Boston,  Mass. 


8 


LINDLEY'S   ONE    PIECE 


elf  Cleaning 
pneumatic 


^ 


§£SB:  -Crack  Sander, 


FOUNDBD  BY  MATHEW  CAREY.  1785. 


HENRY  CAREY  BAIRD  &  CO. 

Industrial  Publishers.  BookteUers. 

and  Importers, 

110  WALNUT  ST.,  PHIUDELPHIA,  PA.,  U.  S.  A. 

(CTOur  New  and  Revised  Catalog  of  Practical  »nd  Scientific 
Books, 91  pages,  8vo.,  and  our  other  Catalogs  and  Circulars,  tiio 
whole  coTcring  every  branch  of  Science  applied  to  the  Arts,  sent 
free,  and  free  of  postage  to  any  one  in  any  part  of  the  world  who 
will  furnish  his  address 


5team  Chest  Relief  Valve. 

Tlic  Norfolk  &  Western  people  make 
;i  relief  valve  with  a  cam  attachment 
which  can  be  turned  over  when  the  engine 
is  standing  where  they  do  not  wish  it  to 
be  moved,  and  ihe  relief  valve  will  be 
held  open.  In  case  the  throttle  leaks  or 
tlie  cylinder  cocks  arc  shut  the  valve  can- 
not work  shut. 

This  is  convenient  wlicn  sUniding  on 
the  cinder  pit  or  at  any  place  where  the 
engine  docs  not  have  some  one  on  or 
about  her,  as  the  amount  of  steam  coming 
out  of  the  relief  valve  will  call  attention 
at  once.  The  cam  when  turned  over  holds 
the  valve  off  its  scat  in  the  same  manner 


eluding  all  the  slow-downs.  Thirty-three 
miles  from  Burdctt  to  Geneva  Junction 
were  made  in  23  minutes.  Several  miles 
were  made  in  35  seconds  each. 

Engine  670,  with  19  x  26-inch  cylinders. 
76-inch  drivers,  carrying  180  pounds  of 
steam,  drew  this  train.  Engineer  VVm. 
Owens  and  Fireman  Chas.  Dildine  had 
charge  of  her.  She  is  Atlantic  type,  with 
VVootten  boiler,  and  was  recently  rebuilt 
by  Master  Mechanic  S.  J.  Knapp.  She 
came  in  cool  and  ready  to  make  the  trip 
over  again. 


The  Chicago  Pneumatic  Tool  Company 
report    that    recent     shipments    have    in- 
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Locomotive  Eii'jhuri 
RELIEF   V.\LVE. 
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that  the  Sellers  injector  cam  operates  the 
overtiow  valve.  The  cut  makes  this 
matter  plain. 


A  Fast  Run. 

On  June  28th  train  No.  9,  the  Black 
Diamond  Express  on  the  Lehigh  Valley 
Railroad,  left  Sayre  27  minutes  late,  at 
6:56  P.  M..  and  was  detained  at  East 
Waverly  six  minutes  by  a  block  signal, 
leaving  there  at  7 104,  arriving  at  Geneva 
at  8  :os — 74  miles,  including  two  slow- 
downs, in  61  minutes.  They  left  Geneva 
at  8:09;  Manchester  at  8:25.  and  ran  20 
miles  to  Rochester  Junction  in  15  minutes, 
arriving  there  at  8:40;  took  on  two  cars, 
making  six  cars  in  all;  left  at  8:49  and 
ran  to  Buffalo,  69  miles,  in  68  minutes ; 
arriving  there  at  9 :57,  two  minutes  late. 
This  includes  two  slow-downs  and  the 
crossings  and  slow  speed  through  Buffalo 
yards.  The  whole  distance,  178  miles,  was 
made    in    158   minutes    running   time,    in- 


cluded a  large  number  of  tools  for  Europe. 
one  large  order  to  South  African  Republic 
and  one  to  Australia.  The  factory  of  the 
National  Pneumatic  Tool  Company,  of 
Philadelphia,  the  control  of  which  has  re- 
cently been  acquired  by  this  company,  is 
running  to  its  fullest  capacity  both  day 
and  night,  as  is  also  the  case  with  the 
St.  Louis  factory,  it  being  necessary  to 
do  this  to  keep  pace  with  the  orders. 


The  Berlin  Iron  Bridge  Company,  of 
East  Berlin.  Conn.,  are  feeling  very  cheer- 
ful over  the  large  steel  foundry  building 
just  completed  in  Berlin.  Germany.  This 
is  a  large  building  covering  about 
60,000  square  feet.  The  firm  ordering  it 
have  been  considering  American  struc- 
tural work  for  several  years,  but  this  is 
the  first  time  the  Berlin  Iron  Bridge  Com- 
pany could  compete  in  price. 
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Oilman-Brown  Emergency  Knuckle. 

An  exhibit  which  attracted  much  atten- 
tion at  the  Mehanical  Convention  was  the 
Gilman-Brown  emergency  knuckle.  The 
value  of  this  invention  is  readily  realized 
when  it  is  known  that  the  knuckle  will  fit 
almost  every  coupler  of  the  Master  Car 
Builders'  standard  type.  Its  simplicity  is 
shown    in    the    accompanying    engraving. 


as  they  are  perforated   for  easy   binding, 
are  sure  to  be  preserved. 


m% 


GILM.\N-BR0VVN    EMERGENCY    KNUCKLE. 

The  emergency  knuckle  has  been  put  upon 
the  market  by  the  Railway  Appliance 
Company,  of  Chicago,  after  exhaustive 
tests  to  prove  the  efficiency  of  the  device. 
This  Railway  Appliance  Company  was 
formed  by  members  of  the  Sargent  Com- 
pany, which  is  a  guarantee  that  the  busi- 
ness will  be  conducted  properly. 


The  Allison  Manufacturing  Company 
have  just  completed  a  contract  for  West- 
moreland Coal  Company's  80,000-pound- 
capacity  hopper  gondola  coal  cars,  new 
class  "Gk,"  Pennsylvania  Railroad  Com- 
pany's standard.  These  are  the  first  cars 
of  this  pattern  built. 


The  .^jax  Manufacturing  Company, 
Cleveland,  have  issued  a  new  leaflet  illus- 
trating their  bolt  header.  Seven  modest 
claims  are  made  for  the  machine.  Any- 
one who  is  thinking  of  ordering  a  bolt- 
header  should  send  for  this  pamphlet. 


The  Westinghouse  &  Electric  Manufac- 
turing Company  have  favored  us  with  an- 
other batch  of  bulletins  or  catalogues  on 
transformer  fuse  blocks,  Shallerger  inte- 
grating wattmeters,  railway  motors,  gen- 
erators and  rotary  converters,  and  belt- 
driven  railway  generators.  Needless  to 
say,  they  are  very  neatly  gotten  up,  and 


Reports  having  been  circulated  lately  to 
the  effect  that  the  New  York  Air-Brake 
Company  had  a  contract  with  the  Russian 
Government  to  equip  one-half  of  the  roll- 
ing stock  of  the  cars  belonging  to  the 
Government  railways  with  air  brakes,  we 
have  made  inquiries  and  find  that  the  re- 
ports are  not  true.  The  Westinghouse 
Air-Brake  Company  have  the  exclusive 
right  to  equip  all  the  cars  for  one  year 
with  their  brake.  If  it  is  not  found 
efficient  at  the  end  of  thai  time  other 
brakes  may  be  tried. 


That  energetic  maker  of  metal  polish, 
Mr.  George  William  Hoffman,  of  Indian- 
apolis, Ind.,  reports  that  his  business  is 
particularly  brisk  at  present,  and  that  he 
is  receiving  new  customers  almost  every 
day.  while  old  ones  increase  their  orders. 


The  Buffalo  Forge  Company,  Buffalo, 
N,  Y.,  have  recently  .sold  an  automatic  en- 
gine to  be  used  for  running  a  pressure 
blower  in  connection  with  a  boiler  plant 
at  the  Paris  Exposition,  to  be  held  next 
vear. 


We  have  received  from  the  passenger 
department  of  the  Long  Island  Railroad 
Company  four  illustrated  pamphlets,  show- 
ing up  and  describing  the  glories  and  at- 
tractions of  Long  Island  as  a  summer  re- 
sort. All  the  pamphlets  are  got  out  in  ex- 
cellent style,  both  in  letter  type  and  en- 
graving. One  of  them  seems  to  tell  the 
whole  story  of  Long  Island  without  the 
aid  of  any  reading  matter.  It  is  just  an 
attractive  pamphlet  of  pictures. 


The  Waterbury  Tool  Company,  Water- 
bury,  Conn.,  have  put  upon  the  market  a 
very  ingenious  ratchet  which  can  be 
operated  from  almost  any  angle.  It  will 
be  found  exceedingly  convenient  for  work 
in  the  confined  spaces  under  locomotives, 
and  appears  to  us  one  of  the  most  sensible 
inventions  we  have  seen  for  a  long  time. 
We  advise  shop  foremen  and  others  in- 
terested in  getting  work  out  expeditiously 
to  send  for  an  illustrated  catalogue  of 
this  tool. 


"Brazing  by  Immersion"  is  the  title  of 
an  illustrated  pamphlet  issued  by  the 
Joseph  Dixon  Crucible  Company,  Jersey 
City,  N.  J.  It  describes  very  fully  some 
very  important  improvements  in  the  art 
of  brazing,  and  will  therefore  be  found  of 
much  value  to  those  who  have  anything 
to  do  with  brazing  operations.  To  those 
so  situated,  we  would  say,  send  to  Secre- 
tary Long  and  get  a  pamphlet.  It  speaks 
for  itself  much  more  eloquently  than  any- 
thing we  can  say. 


Brotherhood 
Overalls. .  . 

The  Combination 
Safety  Watch 
Pocket  is  the  best 
thing  you  ever 
sa\v  on  o  V  e  r  - 
clothes.  Ifyou 
want  best  made — 
Union-  made 
Overalls,  order 
these. 


H.  S.  PETERS, 

Dover,  N.  J. 


Do  You  Favor 
Expansion  and  Progress 
In  the R.R. Repair  Shop? 

Then  drop  the  use  of  solid  man- 
drels, which  make  it  necessary 
for  you  to  keep  a  large  and 
varied  assortment  to  fit  every 
fraction  of  an  inch. 
One  plant  in  Pennsylvania,  en- 
gaged in  building  Hght  locomo- 
tives, displaced  nearly  2  tons 
of  solid  mandrels  with  only  nine 
of  the  famous  Nicholson  E.xpand- 
ing  Mandrels,  at  a  cost  of  about 
$225.00.  This  complete  set  fits 
any  size  hole  from  i  inch  to  7 
inches  and  fractions  thereof. 


Illustrated  Catalogue  with  valuable  infor- 
mation and  list  of  Railroads  using, 
on  application  to 


W.H.NICHOLSON  SCO. 

Wilkes=Barre,    Pa. 


UconiotiveEii$ineerin$ 


A  Practical  Journal  of  Railway  Motive  Power  and  Rolling  Stock 


Vol.  XII 


95  Liberty  Street.   New  York.  September,  1899 


No.  9 


The  Vanderbilt  Engine  and  Corrugated 
Furnace. 

The  Idociinotivf  -Imwn  in  the  aimcxoil 
engraving  and  the  hue  eiit  on  page  389 
represent  the  most  radical  advance  in  lo- 
comotive design  that  has  liecn  made  since 
the  fircliox  was  first  adopted  for  the  fur- 
nace uf  a  locomotive  hoiler.  The  hoiler. 
which  is  the  novel  feature  of  the  locomo- 
tive, was  designed  and  the  details  worked 
out  hy  Mr,  Cornelius  Yanderhill,  Jr.,  and 
the  engine  was  huilt  in  the  New  York 
Central  shops  at  West  Albany,  and  is  now 
at  work  on  the  Mohawk  division,  pulling 
freight  trains. 


inches  king.  i>  jilaced'  eccentrically  in  the 
hack  of  tlie  hoiler  shell,  which  is  85-yii 
inches  in  diameter  at  the  furnace  part. 
The  huge  tube  is  su|ipiirted  from  the  top 
by  sling  stays  in  tlic  front  by  the  tube 
sheet,  and  in  the  liack  by  being  flanged  to 
the  outside  sheets.  Thirty  inches  back  of 
the  tulie  sheet  there  is  a  cast  iron  support 
for  tlie  grates,  and  above  it  is  built  a 
brick  wall  about  ^o  inches  high.  The  por- 
tion of  the  furnace  to  the  front  of  the 
brick  wall  forms  a  combustion  chamber. 
.Ml  the  ashes  from  the  fire  pass  through 
the  largest  opening  seen  at  the  bottom  of 
the  furnace  into  the  ash  pan   secured  be- 


the  boiler  carries  185  pounds  of  steam 
pressure.  Worked  out  by  the  usual  form- 
ula, this  gives  the  engine  27,446  pounds 
tractive  power.  The  driving  wheel  cen- 
ters arc  cast  .steel,  the  driving  wheel  jour- 
naks  are  9x12  inches,  main  crank  pin 
journals  6x6  inches,  main  side  rod  bear- 
ings 6^  X  554  inches,  forward  and  back 
5  X  3^  inches.  The  truck  wheels  are  33 
inches  diameter  and  have  Krupp  steel 
tires.  The  weight  of  the  engine  in  work- 
ing order  is  about  160,000  pounds.  113,300 
being  on  the  drivers  and  46,700  on  the 
trucks. 
The  engine  had  two  3-inch  consolidation 


V.\XDERI!ILT   ENGINE   WITH    CORRUG.^TED    FVRN.^CE. 


Mr.  Vanderbilt  is  a  graduate  of  the 
Shefiield  Scientific  School  of  Yale,  and 
has  devoted  himself  very  assiduously  to 
mechanical  engineering.  The  locomotive 
boiler  has  received  special  attention,  and. 
like  many  other  engineers,  he  believed  that 
it  was  possible  to  design  a  stronger  fur- 
nace than  the  ordinary  firebox,  and  this 
corrugated  tube  is  the  result. 

The  illustration  of  the  boiler  is  so  good 
that  very  little  description  is  necessary  to 
make  details  of  design  entirely  understood 
by  any  practical  man.  A  corrugated  fur- 
nace, 64  inches  diameter  and   11   feet  2'i 


neath.  The  smaller  opening  is  to  remove 
any  ashes  that  may  accumulate  in  the 
combustion  chamber.  The  furnace  sup- 
plies 191.68  square  feet  of  heating  surface, 
and  the  tubes.  332  in  number.  2.164.56 
square  feet,  making  a  total  heating  sur- 
face of  2.356.27  square  feet.  The  grate 
area  is  35.2  square  feet. 

The  furnace  was  made  by  the  Conti- 
nental Iron  Works.  Greenpoint.  L.  I.,  and 
is  the  largest  corrugated  furnace  ever  con- 
structed. 

Tlje  engine  has  cylinders  19.5x28  inches, 
driving    wheels   61    inches    diameter,    and 


safety  valves,  and  she  steamed  so  freely 
on  the  first  trial  trips  that  the  safety 
valves  would  not  control  the  steam  pres- 
sure within  fifteen  pounds,  and  they  have 
been  compelled  to  put  a  third  valve  on. 

The  first  trial  trip  of  the  engine  was 
made  on  .August  15th  with  fifty  cars, 
mostly  empty.  The  run  from  West  Al- 
bany to  Dewitt,  143  miles,  was  made  in 
about  ten  hours,  there  having  been  con- 
siderable delays  through  congestion  of 
trains.  The  engine  steamed  very  freely, 
as  has  already  been  mentioned.  The  re,- 
turn  trip  was  made  after  giving  the  crew 
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three  hours'  rest,  and  they  started  with 
sixty-seven  empties,  and  made  the  run  in 
eight  hours  and  fifteen  minutes.  When 
the  tracks  were  clear  the  engine,  without 
difficulty,  maintained  a  speed  varying 
from  25  to  30  miles  an  hour.  There  were 
scarcely  any  cinders  thrown  from  the 
stack.  The  pop  valves  were  set  at  180 
pounds,  and  with  both  of  them  blowing 
fiercely  the  steam  ran  up  several  times  to 
195  pounds.  On  the  last  test  made  by  an 
ordinary  engine  belonging  to  the  New 
York  Central,  to  see  how  much  the  steam 
pressure  could  be  run  above  that  set  by 
the  pop  valves,  they  found,  with  the  very 
best  and  fiercest  fanned  fires,  they  could 
only  run  seven  pounds  above  the  specified 
pressure.  This,  of  course,  means  that  the 
steam  generating  capacity  of  this  boiler  is 
much  greater  th;m  that  of  the  ordinary 
kind.  The  evaporation  was  extremely 
high,  being  8.6  pounds  of  water  per  pound 
of  coal. 

The  chief  merit  of  the  corrugated  fur- 
nace is  that  it  does  away  with  the  need 
for  staybolts.  which  are  sucli  a  fertile 
source  of  annoyance  from  breakage,  caus- 
ing endless  work  and  much  danger.  With- 
out staybolts  this  furnace  is  much 
stronger  than  the  ordinary  firebox,  and  is 
likely  to  sustain  the  strains  incident  to 
changes  of  temperature  better  than 
straight  sheets,  as  the  corrugations  will 
take  care  of  horizontal  movement. 

There  is  nothing  experimental  in  cor- 
rugated furnaces,  for  they  have  been  used 
for  many  years  in  marine  boilers.  It  was 
a  bold  conception  to  have  a  corrugated 
tube  made  large  enough  to  fulfill  the  func- 
tions of  a  furnace  in  a  Targe  locomotive 
boiler.  The  thing  is,  to  some  extent,  ex- 
perimental for  locomotives,  and  we  cannot 
predict  any  line  of  weakness.  If  the  hard 
test  of  service  demonstrates  that  a  cor- 
rugated furnace  is  durable  and  free  from 
cracks,  the  invention  will  make  a  revolu- 
tion in  locomotive  boiler  construction. 


Valve  Setting  Extraordinary. 

Some  years  ago  there  was  a  jovial,  good- 
natured  and  withal  a  very  shrewd  engi- 
neer nicknamed  "Pep,"  not  for  any  pep- 
pery temper,  for  he  had  a  disposition  as 
calm  as  a  summer  morn ;  his  voice  was  the 
only  boisterous  thing  about  him ;  he  got 
the  name  somehow  and  it  stuck  to  him. 

He  was  running  a  Manchester  engine 
just  out  of  the  back  shop  which  was  not 
exhausting  exactly  square.  "Pep"  wanted 
her  squared  up,  and  had  asked  the  fore- 
man a  number  of  times  to  do  the  work, 
but  was  always  put  off  on  one  pretext  or 
another. 

One  evening  when  he  was  pulling  out 
of  the  yard  past  the  shop  with  a  freight 
train,  he  spied  the  foreman  standing  in 
the  shop  door  listening  to  the  beat  of  the 
engine,  so  when  he  hooked  her  up,  instead 
of  notching  the  latch  in  the  quadrant,  he 
let  the  lever  pull  back  and  forth  between 


the  ID-inch  and  the  6-inch  notches,  which 
made  Iicr  sound  very  lame,  and  he  kepi 
up  this  movement  as  long  as  he  was  in 
hearing  of  the  shop. 

When  he  got  back  to  the  shop  next  day, 
the  foreman  had  his  force  all  ready  to  set 
the  valves. 

After  inspecting  the  motion  work,  her 
valves  were  run  over,  but  it  was  not  found 
out  what  made  her  so  lame;  so  the  steam 
chests  were  taken  up.  the  valves  turned 
over  and  measured,  the  steam  ports  meas- 
ured and  compared  with  the  other  side. 
and  nothing  left  undone  to  locate  the  cause 
of  the  lame  exhaust. 

When  they  finally  finished  their  work, 
without  making  any  serious  alterations, 
and  pronounced  her  valves  set  "O.  K.," 
she  was  so  good  that  "Pep"  used  to  say 
that  the  steam  and'  smoke  came  out  of  the 
stack  and  floated  back  over  the  train  in 
square-cornered  chimk'^. 


Traveling  Engineers'  Convention. 

The  following  is  part  of  a  circular  i.--sucd 
by  Secretary  Thompson,  of  the  Traveling 
Engineers'   Association : 

"The  Seventh  Annual  Convention  of 
the  Traveling  Engineers'  Association  will 
be  held  at  the  Grand  Hotel  at  Cincinnati. 
Ohio,  commencing  September  12th,  at  9 
A.  M.  The  manager  of  the  hotel  has 
made  a  rate  of  $2.50  per  day,  two  persons 
in  a  room ;  one  person  in  a  room,  $3,  ex- 
cept on  the  parlor  floor.  The  convention 
hall  will  be  in  the  hotel. 

"The  Pullman  and  Wagner  Palace  Car 
people  have  made  a  one-half  rate  to  all 
members  and  their  families.  All  those 
that  travel  in  Pullman  cars  will  pay  fare 
going,  taking  a  receipt  for  the  same,  and, 
upon  presentation  of  your  receipt  together 
with  your  credentials,  their  district  super- 
intendent at  Cincinnati,  Mr.  C.  C.  Chase, 
will  furnish  passes  for  the  return  trip. 
Those  traveling  in  Wagner  cars  will  pay 
their  fare  going,  taking  a  receipt  therefor, 
and,  upon  presentation  of  the  same  to- 
gether with  your  credentials  to  their  dis- 
trict superintendent,  Mr.  F.  E.  Cook. 
Grand  Central  Station.  Cincinnati,  he  will 
issue  free  transportation  returning." 


Past   Run  on  the  Vandalia. 

A  notable  run  was  made  over  the  Van- 
dalia line  lately  by  one  of  their  locomo- 
tives built  a  short  time  ago  by  the  Schen- 
ectady Locomotive  Works. 

The  run  was  with  Vandalia  line  regular 
train  No.  20.  The  train  passed  Clayton 
6  minutes  late;  passed  transfer  station  I 
minute  late — distance  18  miles;  time  14 
minutes,  or  an  average  of  practically  46 
seconds  to  the  mile  for  18  miles,  or  78 
miles  an  hour.  Part  of  the  distance  was 
made  at  somewhat  higher  speed.  For  in- 
stance :  Cartersburg  was  passed  7  minutes 
late  and  transfer  station  1  minute  late. 
Distance  14.93  miles,  or  practically  44  sec- 
onds per  mile  for  15  miles,  or  about  82 
miles  per  hour.  ' 


The  train  consisted  of  eight  cars — two 
postal  cars,  one  combination  coach  and 
baggage  car,  two  day  coaches,  two  sleep- 
ers and  one  dining  car.  The  locomotive 
is  engine  No.  16,  and  is  one  of  the  new 
eight-wheel  passenger  locomotives  re- 
cently built  for  the  Vandalia  line,  and  il- 
lustrated in  May,  1899,  issue.  Locomotive 
Engineering,  on  page  225. 

The  cylinders  are  20  x  26  inches;  drivers 
"8  inches  diameter ;  weight  on  drivers  85,- 
000  pounds ;  total  heating  surface  2,241 
square  feet ;  grate  surface  30.07  square 
feet. 


A  Mechanical  Stoker. 

While  in  Cinciimati  recently  we  saw  a 
mechanical  stoker  that  had  been  tried  on 
the  Chesapeake  &  Ohio  Railroad  with 
fairly  good  results  reported. 

The  coal  is  put  into  a  hopper  by  the  fire- 
man, from  there  it  feeds  down  into  a  6- 
inch  cylinder,  and  a  piston  operated  by 
steam  throws  a  small  charge  of  coal — 
from  4  to  6  pounds — through  an  opening 
in  the  firebox  door.  This  coal  can  be 
given  force  enough  to  go  clear  to  the  flue 
sheet  or  drop  at  any  part  of  this  distance, 
even  close  to  the  door.  At  the  same  time 
it  is  spread  out  evenly  over  the  surface 
of  the  grates  from  side  to  side.  The  sup- 
ply of  steam  and  coal  can  be  regulated  for 
light  or  heavy  work  by  the  crew. 

If  it  can  be  perfected  so  as  to  work  on 
a  locomotive,  the  smokeless  firing  trouble 
will  be  shifted  from  the  shoulders  of  the 
fireman,  for  small  charges  of  coal  scat- 
tered evenly  over  the  fire  at  short  inter- 
vals is  the  ideal  smoke  preventative. 

The  inventor,  Mr.  Kincaid,  expects  to 
have  one  in  working  order  at  the  time  of 
the  Traveling  Engineers'  convention  at 
Cincinnati — September  12 — and  submit  it 
for  their  criticism,  and  he  hopes  for  their 
approval. 

Mechanical  stokers  are  nothing  new,  but 
so  far  their  field  has  been  limited  to  sta- 
tionary boilers.  Most  of  them  handle  fine 
coal  only ;  this  one  can  handle  moderate- 
sized  lumps. 


It  has  been  notorious  for  years  that  rail- 
road companies  in  this  country  are  badly 
imposed  on  by  the  owners  of  private  car 
lines.  By  some  means  or  other  nearly  all 
these  lines  manage  to  get  a  great  deal  of 
their  repairs  done  by  the  railroad  com- 
panies free  of  charge,  and  the  cars  of  pri- 
vate lines  are  notorious  for  having  such 
mechanism  as  air  brake  and  couplers  in 
bad  order.  The  same  state  of  things  ap- 
pears to  exist  to  a  great  extent  in  Great 
Britain,  for  at  a  meeting  of  the  Royal 
Commission  in  England,  where  cars  and 
car  mechanism  were  under  discussion, 
Mr.  Acworth,  a  well-known  lawyer,  made 
the  point  that,  according  to  the  Board  of 
Trade  figures,  private  owners'  cars  failed 
nearly  twice  as  much  as  the  railway  com- 
panies' cars,  and  so  led  to  many  more 
accidents. 
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Tra>eling  in  Alaska. 

A  little  more  than  two  years  ago  Mr. 
Robert  B.  Reading,  who  had  been  for 
several  years  division  master  mechanic 
of  the  Manhattan  Railway,  of  New  York. 
and  was  acting  as  superintendent  of  the 
Continental  Match  Works,  at  Passaic,  N. 
J.,  suddenly  became  struck  with  the  Klon- 
dike fever.  The  fever  came  in  very 
severe  form,  so  much  so  that  lie  stood  not 
on  the  order  of  his  going,  but  went,  and 
the  next  news  his  friends  heard  of  him 
was  that  he  was  working  his  way  over 
glaziers  in  the  neighborhood  of  Dawson. 
.\fter  he  had  dug  through  glaziers  for  a 
considerable  time  and  did  not  find  that 
they  contained  so  much  gold  as  he  ex- 
pected, he  turned  his  eyes  backward  to  the 
joys  of  railroad  life,  and  was  for  some 
time  employed  on  the  White  Pass  & 
Yukon  Railway. 

He  came  home  last  year  in  the  dead 
of  winter  to  thaw  out.  and  of  course,  one 


of  the  boat,  directly  connected  to  crank 
pins  on  either  side  of  the  stern  paddle 
wheel.  Engine  and  boiler  were  packt'd 
over  the  trail  with  the  sections  of  the  hull. 
The  boat  draws  but  8  inches  when  loacled. 
The  hull  is  about  60  feet  long.  I  spent 
three  rather  uncomfortable  days  on  this 
steamer,  together  with  thirty  others,  as 
passengers  from  Miles  Canon  to  Lake 
Bennett  in  Septeniber,  1898. 

3.  View  of  Klondike  City  (just  across 
the  Klondike  River  from  Dawson),  taken 
September  29th.  1897.  the  day  we  landed, 
after  a  month's  trip.  The  boats  on  the 
beach  are  those  used  by  the  different 
parties  to  transport  themselves  and  "grub" 
( a  year's  outfit )  from  Lake  Bennett  to 
Dawson,  600  miles.  These  boats  were  all 
built  by  the  men  who  used  them,  at  Lake 
Bennett,  the  lumber  being  hand-sawed 
out     from    trees.      While    trying    to    get 


Along;  the  Queen  &  Crescent  Route. 

In  LoioMoTivK  Engineering  for  .\ugust 
was  published  an  article  from  .Superin- 
tendent W.  J.  Murphy,  detailing  the  meth- 
ods used  on  the  Cincinnati.  New  Orleans 
&  Texas  Pacific  Railway  to  do  away  with 
the  smoke  nuisance  on  passenger  trains, 
with  an  engraving  of  one  of  the  trains, 
showing  the  absence  of  any  emission  of 
smoke. 

A  representative  of  Loiomotivk  Engi- 
neering made  a  round  trip  on  one  of  the 
limited  trains  from  Cincinnati  to  Somer- 
set. Ky.,  158  miles  each  way,  and  noted 
that  when  running  along  working  steam 
the  firing  was  absolutely  smokeless.  At 
the  time  of  putting  in  coal  when  shut  oflf, 
or  just  at  the  instant  of  shutting  off,  a  very 
little  brown  smoke  was  sometimes  seen 
over  the  engine,  but  none  w-as  visible  from 


engineer  turned  miner. 


STE,\MER  ON  L.\KE   M.\RSH. 


of  his  first  visits  w'as  to  the  office 
of  Loco.MOTivE  Engineering.  He  had 
brought  a  variety  of  photographs  along, 
from  which  we  select  those  shown.  Mr. 
Reading  gives  the  description  of  each 
photograph  in  a  brief  note,  which  will 
give  the  reader  ju.st  as  much  information 
as  we  have  in  our  possession. 

1.  Our  friend  Bob  at  Lake  Bennett. 

2,  Steamer  "F.  H.  Kilbourne"  on  Lake 
Marsh.  Photograph  taken  from  bow  of 
steamer  "Flora.  "  running  in  opposite 
direction.  These  steamers  run  from  the 
head  of  "Miles  Canon"  to  the  head  of 
Lake  Bennett,  a  distance  of  about  120 
miles.  The  "Kilbourne"  is  a  steel  boat, 
shaped  similar  to  the  whale-back,  and  is 
built  in  nine  sections,  each  of  which  is  a 
watertight  compartment.  These  sections 
were  hauled  over  the  White  Pass  in  the 
winter  of  1897  on  sleds  and  were  put  to- 
gether on  the  shores  of  Lake  Bennett. 
The  boiler  is  a  "secticJnal  pipe"  type,  of  a 
rather  peculiar  "breed,"  and  seems  to 
make  steam  very  freely  with  the  poor 
wood  used  as  fuel.  The  engine  has  two 
high-pressure  cylinders,  one  on  each   side 


ashore  here  I  slipped  off  a  cake  of  ice  and 
had  a  good  bath  in  the  Yukon. 

4.  Homer  Rapids,  near  Bennett. 
Typical  rapids  in  an  Alaskan  River. 

5.  Shop  Yards  of  White  Pass  &  Yukon 
Railroad,  at  Skagway,  Alaska.  The 
building  with  all  the  smoke  jacks  is  the 
roundhouse,  and  the  one  this  side  of  it  is 
the  machine  shop.  The  passenger  train 
is  on  the  main  track,  and  is  making  a 
stop  at  the  shops  on  its  way  up  the  moun- 
tains. 

6.  Just  before  a  "pot  latch"  or  Indian 
dance  at  Sitka,  Alaska. 

7.  Roundhouse,  turn-table,  ash-pit  and 
engine  No.  4  of  the  White  Pass  &  Yukon 
Railway,  at  Skagway.  Alaska.  The  round- 
house has  seven  stalls,  and  is  first  class 
in  every  respect. 

8.  9  and  10.  Scenery  along  the  White 
Pass  &  Yukon  Railway. 


The  famous  Stephenson  Locomotive 
Works  at  Newcastle,  England,  fiave  been 
sold  to  a  new  company.  It  is  the  inten- 
tion to  extend  the  works  and  put  in  a 
great  deal  of  new  machinery. 


the  rear  of  train,  nor  did  any  smoke  or 
gas  come  into  the  coaches.  Mile  after 
mile  was  run,  easing  up  for  or  stopping  at 
stations,  shutting  off  at  the  top  of  steep 
grades  or  for  slow  ups.  and  no  smoke 
visible. 

On    the   down    trip   a    moderately   hard 

article  of  bituminous  coal   was  used ;   re- 

■ 

turning,  a  softer  coal,  with  about  the  same 
results.  The  coal  was  not  picked  out  or 
selected;  it  was  used  just  as  it  came  from 
the  mine. 

The  engine  was  19  x  24  inches,  with  68- 
inch  driving  wheels,  extended  wagon  top, 
with  a  deep  firebox  equipped  with  a  brick 
arch  having  air  lubes  through  it  and  four 
2-inch  air  openings  on  each  side,  about 
12  inches  above  the  grates.  There  are 
1.830  square  feet  of  heating  surface,  and 
the  boiler  carries  175  pounds  of  steam. 
For  the  methods  by  which  the  good  results 
were  attained  Mr.  Murphy's  article  is  re- 
ferred to. 

While  the  matter  of  smokeless  firing  is 
particularly  looked  after  on  the  passenger 
engines,  it  must  not  be  inferred  that  the 
work  of  the  freight  engines  is  neglected. 


SiTitt'iiilicr,    iXcjy. 
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The  engines,  as  far  as  possi1)Ic,  are  all 
fired  to  produce  llie  same  results,  and  it  is 
unusual  to  see  a  freinlit  or  yard  engine 
making  any  smoke  around  the  depots. 
The  abolition  of  the  smoke  nuisance  is  iml 
the  only  good  result  attained;  a  high  econ 
oniy  in  coal  is  also  brought  about.  \  coal 
premium  system,  introduced  January  i. 
1897,  by  President  S.  M.  Feltcui.  i^  in 
operation,  which  applies  to  all  road  en- 
gines. 

A  certain  allowance  of  coal  is  made  for 
each  class  of  engine  and  each  class  of  ser- 
\  ice.  which  is  based  on  pounds  of  coal 
used  per  coach  mile  in  passenger  service 
and  on  a  unit  of  100  tons  per  mile  in 
freight  service.    This  allowance  is  changed 


trains  get  the  most  prenuum  money. 
There  is  also  a  semi-annual  good  service 
premium  jiaid.  of  which  we  will  H've  the 
details  later. 

In  addition  to  these  up-to-date  methods 
01'  firing  coal,  which  have  been  practiced 
a  long  time,  there  are  many  other  points 
which  attract  attention  when  riding  over 
the  line,  which  is  single  track. 

The  staff  system  is  used  in  crossing  the 
bridge  over  the  Ohio  river,  one  being  car- 
ried between  the  bridge  approach  in  Cin- 
cinnati and  Ludlow,  and  j'/cf  versa.  .An- 
other staff  is  taken  at  the  south  end  of 
Ludlow  yard  and  carried  to  the  top  of  the 
big  hill  at  Kensington  Heights,  about  5 
miles. 


with  electric  block  signals,  these  highway 
crossing  alarms  arc  kept  in  order.  .About 
40  miles  in  one  section  have  semaphore 
block  signals  operated  by  electricity,  as 
well  as  the  Hall  signals  at  other  points.  .\ 
block  signal  system  is  niaintamed  at  each 
telegraph  station,  which  is  permissive  in 
a  few  cases  in  clear  weather  and  favorable 
conditions.  Generally  it  is  an  absolute 
block.  The  switch  targets  for  all  main- 
line switches  are  elevated  to  about  12  feet 
high,  so  they  are  visible  for  a  long  distance 
and  easily  picked  out. 

The  engines  are  kept  very  neat  and 
clean  all  over.  The  passenger  engines  are 
furnished  with  Pyle  National  electric 
headlights,    incandescent    cab    and    signal 


VIEW   OF   KLONDIICE   CITY. 


from  month  to  month  as  the  conditions 
of;  weather,  etc.,  change.  .\ll  engineers 
and  firemen  who  use  less  than  the  allow- 
ance receive  premiums  proportionate  to  the 
amount  of  coal  saved.  The  amount  used 
is  made  up  from  the  coal  tickets  given  by 
each  engineer.  The  amount  on  the  tender 
when  he  takes  the  engine,  as  well  as  any 
taken  on  during  the  trip,  is  charged 
against  the  crew  taking  her  out.  and  credit 
given  for  the  amount  on  hand  wlien  they 
give  up  the  engine.  This  is  compared  with 
the  allowance,  and  for  half  tlie  amount 
saved  $1  per  ton  is  allowed,  50  cents  to 
the  engineer  and  50  cents  to  the  fireman. 
The  premiums  are  paid  from  the  pay  car 
in  cash;  from  fifteen  to  twenty-five  crews 
receive  premiums  each  month ;  the 
amounts  vary  from  a  few  cents  to  $10  to 
a  man.  and  the  crews  drawing  the  heavy 


With  tlie  exception  of  a  few  miles 
near  the  Ohio  river,  the  road  is  rock  bal- 
lasted. It  is  in  good  shape.  Part  of  this 
trip  the  speed  was  up  to  60  miles  per  hour, 
and  rode  good.  On  account  of  the  rough 
country  and  numerous  watercourses  cross- 
ing the  line,  it  is  a  succession  of  cuts  and 
fills,  with  numerous  curves.  Some  of  the 
scenery,  especially  along  the  Kentucky 
river,  which  the  road  crosses  on  a  bridge 
nearly  300  feet  above  the  water,  is  grand. 
The  blue-grass  section  around  Lexington 
is  a  delightful  panorama  of  fine  stock 
farms.  All  the  cattle  guards  and  wing 
fences  at  highway  crossings  are  white- 
washed, which  serves  as  a  warning  notice 
to  all  passers  by.  as  well  as  locating  them 
plainly  for  engine  men.  Quite  a  number 
of  electric  bells  are  used  for  highway 
crossing  alarms.     .\s  the  road  is  provided 


lights.  Boyer  speed  recorder,  and  a  full 
Westinghouse  equipment.  .All  engines 
have  brick  arches,  and  the  firing  tools  and 
arrangements  are  kept  in  good  shape  ,so 
the  men  can  do  good  work.  Dm^e- 
headers  on  freight  are  the  rule,  with  the 
second  engine  several  cars  back  of  the 
leading  engine.  The  leading  engine,  of 
course,  operates  the  brake. 

Superintendent  of  Motive  Power  J.  F. 
McCuen  has  been  on  the  system  so  many 
years  in  the  various  capacities  of  road 
foreman  of  engines,  master  mechanic  and 
superintendent  of  motive  power,  that  he 
has  a  personal  knowledge  and  acquaint- 
ance with  all  his  men,  and  gives  them  great 
credit  for  the  good  work  they  have  done, 
and  compliments  them  by  saying.  ""They 
are  getting  better  all  the  time." 
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Eccentrics  Not  on  Driving  Axle. 

It  is  not  many  years  since  the  practice 
of  locating  the  eccentrics  on  a  forward 
axle  while  the  main  crank  pins  were  in 
the  wheels  on  an  axle  farther  back  was 
condemned  as  bad,  as  the  motion  of  the 
valve  could  not  be  closely  regulated  to  the 
stroke  of  the  piston,  when  the  eccentrics 
and  main  rods  were  not  connected  by  the 
same  axle. 

The  small  engines  of  the  Manhattan 
and  Chicago  elevated  railways  were  com- 
mented on  for  this  reason.  Now.  a  great 
many  ten-wheel  engines  are  coupled  up 
in  that  manner  and  give  just  as  good  ser- 
vice as  the  other  way,  with  the  advantage 
of  allowing  a  wider  firebox,  as  it  can  reach 
front  one  axle  to  the  other,  with  no  eccen- 
tric straps  in  the  way.  The  Santa  Fe  Pa- 
cific have  a  large  number  of  engines  of 
this  type,  the  .Queen  &  Crescent  and  a 
number  of  others,  and  all  give  the  best  of 
results  as  far  as  can  be  seen.  The  only 
question  of  any  account  is,  how  will  the 
steam  distribution  be  affected  when  there 
is  much  lost  motion  in  the  connections  be- 
tween the  two  sets  of  wheels? 


At  the   Rhode   Island    Locomotive 
Works. 

Work  at  the  Rhode  Island  Locomotive 
Works  is  progressing  even  better  than 
might  be  expected  after  their  long  shut- 
down, and  a  recent  visit  found  them  busy 
in  all  departments.  The  boiler  shop  was 
particularly  busy,  and  air  hammers  made 
music  that  means  much  work  is  being 
turned  out.  They  are  at  work  on  engines 
for  the  Wabash  and  Big  Four,  and  there 
are  some  boilers  for  the  Erie  under  way. 

Compounds  are  receiving  due  attention. 
and  a  new  design  of  intercepting  valve  is 
to  go  in  those  now  being  built. 

Brass  hub  liners  are  being  used  on  some 
of  the  engines  and  are  forced  into  place, 
bearing  both  in  the  hub  of  driver  and  on 
the  axle.  This  method  of  holding  is  said 
to  be  very  satisfactory,  and  loose  liners 
are  hardly  known  where  this  plan  is  used. 


Ventilating;  Tunnels. 

One  of  the  most  difficult  problems  that 
engineering  has  encountered  has  been  the 
ventilating  of  long  railroad  tunnels.  Im- 
mense sums  of  money  have  been  spent  at 
different  times  in  trying  to  work  out  this 
problem,  but  it  seems  at  last  to  have  been 
successfully  accomplished. 

What  is  known  as  the  Saccardo  system 
of  ventilating  has  been  applied  to  the  St. 
Gothard  tunnel  in  Switzerland,  which  is 
g%  miles  long,  with  entire  success  in  re- 
moving the  gases  which  have  proved  so 
annoying  in  the  Hoosac  and  other  long 
tunnels.  The  problem  to  be  solved  was 
to  create  a  continuous  current  of  air  with 
a  velocity  of  about  10  feet  per  second. 
The  system  employed  to  do  this  consists 
of  appliances  for  forcing  a  large  volume  of 


air  at  high  speed  through  an  annular 
chamber  which  encircles  the  whole  cir- 
cumference of  the  tunnel  at  one  end. 

The  appliances  to  do  this  were  put  in 
operation  last  March,  and  are  doing  the 
work  very  well  at  a  small  expense.  At 
present  a  steam  engine  is  employed  to  do 
the  work,  but  arrangements  are  making 
to  use  electricity  generated  by  one  of  the 
streams  in  the  neighborhood  of  the  tun- 
nel. It  seems  to  us  that  the  system  might 
be  beneficially  applied  to  the  Hoosac  and 
other  long  tunnels  in  the  country.    Amer- 


a  new  electric  railway  system  to  be  known 
as  Bell's  Consolidated  Equalizing  Multiple 
Pneumatic  Electric  Railway,  atfd  now 
have  patents  pending  at  Washington, 
D.  C,  for  the  same.  This  road  is  to  be 
built  according  to  the  most  scientific  and 
modern  plans  of  the  twentieth  century; 
road  bed  to  be  lO  feet  Syi  inches  gage, 
with  endless  rail  overcoming  the  butt 
joint;  rail  to  weigh  150  to  200  pounds  to 
the  yard. 

"The  object  of  my  invention   is  to   in- 
crease  the   weight   of   road   bed   and   de- 


HOMER   R.-^PIDS,   ALASKA. 


ican  travelers  object  so  badly  to  the 
stifling  gases  in  tunnels  that  it  would  pay 
railroad  companies  to  go  to  considerable 
expense  to  keep  air  pure  in  these  places. 


A  Qreat  Scheme. 

A  visionary  individual,  who  gives 
Chicago  as  his  address,  has  sent  us  a  long 
description  of  a  railroad  that  is  going  to 
be  nearly  as  wonderful  as  creation.  We 
submit  to  our  readers  the  following  para- 
graphs from  the  circular: 

"I  have  all  of  my  plans  formulated  for 


crease  the  weight  of  rolling  stock,  not  by 
any  means  building  lighter  cars  than  the 
present  system  of  steam  railroads.  The 
electric  railway  cars  are  to  be  built  of 
steel  of  the  most  modern  and  scientific 
plans  of  the  present  age.  One  passenger 
coach  to  constitute  a  train,  weighing  from 
80  to  100  tons,  carrying  about  600  to  700 
passengers ;  box  cars  to  weigh  about  40 
tons,  and  fiat  cars  to  weigh  about  30  tons; 
freight  cars  to  carry  about  200  tons  dead 
freight  per  car,  which  will  bring  it  down 
to   a    minimum.      If   necessary    passenger 


September.    iXyy. 
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cars  can  attain  a  speed  of  200  miles  per 
hour,  and  make  a  sclicdule  time  of  135 
miles  per  hour ;  freight  cars  to  make  about 
150  miles  per  hour  and  make  a  schedule 
time    of    ino    miles    per    hour.      This    may 


will  run  a  long  period  without  renewal  of 
oil,  as  the  roller  bearings  nearly  overcome 
all  friction.  Under  these  conditions  long 
and  continuous  runs  can  be  made,  as  it 
will  not  at  any  time  be  necessary  to  stop 


SUUP  YARDS  OF  W  HITE  r.\SS   S:   YUKON     K.MI.UO.Mi,   AT  SKAGVVAY. 


or  figure  8,  which  will  give  the  right  and 
left  curves,  also  straight  track-bridging 
double  loop  at  crossing,  bridge  to  be  about 
.30  feet  high,  which  will  give  mc  more 
than  the  maximum  grade  between  the 
Atlantic  and  Pacific  oceans.  A  train  to 
run  3,000  miles  on  this  double  loop  will 
make  an  elevation  of  7,500  feet,  which 
will  be  more  than  the  maximum  grade 
between  the  Atlantic  and  Pacific  oceans, 
and  will  give  mc  all  there  is  to  an  ordinary 
steam  railroad  for  a  test  of  my  project  to 
prove  that  I  can  do  what  I  claim.  I  will 
put  a  passenger  train  on  this  \2'/2-vni\t 
double  loop  and  make  a  continuous  run 
of  3,500  miles  without  making  one  stop, 
and  make  tne  run  in  less  than  26  hours, 
and  carry  from  600  to  700  passengers  on 
the  run.  And  will  also  put  a  freight 
train  on  the  same  place  and  make  a  con- 
tinuous run  of  3.500  miles  without  making 
one  stop,  carrying  from  6,000  to  12,000 
tons  of  dead  freight  in  one  train,  which  will 
be  equal  to  the  tonnage  of  any  ocean  liner. 
This  may  look  to  be  excessive,  but  it  can 
be  done,  and  not  to  exceed  240  tons  to 
the  100  feet  of  train  capacity  of  road  bed. 
Some   of  our   modern    steam   locomotives 


PREP.\RING  FOR  A  POT  L.\TCH  OR  INDIAN    DANCE. 


look  to  be  excessive  speed,  but  under  the 
above  conditions  it  can  be  done  with 
safety. 

"The  roller  bearings  that  .ire  to  be  used 
in  the  construction  of  the  cars,  which  will 
haul  50  to  60  per  cent,  less  draft  for  the 
propulsion  of  this  new  system.     The  cars 


on  that  score,  as  I  have  made  provisions 
so  that  a  car  can  run  a  long  period  with 
one  oiling,  and  at  the  speed  already 
described. 

"To  show  my  project  of  a  new  system  of 
electrical  railway,  I  contemplate  building 
a  short  line  in  the  shape  of  a  double  loop. 


weigh  about  150  tons  to  50  feet  of  road 
bed  capacity,  whereby  you  will  readily  see 
that  our  bridges  will  not  have  to  be  much 
heavier  than  the  present  steam  railways, 
as  we  have  no  hammer  blow  of  any  recip- 
rocating parts,  as  our  system  has  a  con- 
tinuous rotarv  motion." 
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Writing  for  the  Press. 

If  writing  for  pulilicatioii  elioosc  first  a 
good  journal.  .A  simple  test  for  deter- 
mining the  relative  value  of  publications  is 
to  search  their  files  for  information  on  a 
given  subject;  the  diflferencc  Is  surprising. 
A  paper  which  on  casual  examination  ap- 
pears to  be  replete  with  interesting  matter, 
will,  on  making  a  search  as  indicated,  often 
prove  to  contain  but  few  of  those  facts 
that  are  of  importance  and  which  one 
really  wants  to  know. 

The  contributors  to  technical  journals 
may  be  roughly  divided  into  a  number  of 
classes.  The  first  class  comprises  those 
who.  by  original  research  or  exceptional 
facilities  for  observation,  have  secured 
.some  facts,  and  if  an  investigation  has 
been  made  to  see  what  others  have  done 
along  the  same  or  similar  lines,  an  accept- 
able and  readable  article  is  the  result.  If 
the  author  does  not  take  the  precaution 
to  look  up  the  literature  on  the  subject 
some  critic  will,  and  the  outcome  may  be 
humiliating. 

In  the  second  class  may  be  placed  those 
who  lack  the  opportunity  for  securing 
original  data,  and  must  take  the  facts  of 
others,  which  are  compared,  sifted,  and 
combined,  and  conclusions  drawn.  If  llu- 
compiler  is  competent  and  does  his  work 
with  care  he  deserves  to  rank  with  tlu 
original  investigator. 

Thirdly  come  men  who  have  a  hobby 
or  a  questionable  patented  device  to  ex- 
ploit, and  fourthly.  thOse  who  write  merely 
to  fill  space.  The  less  said  of  these  classes 
the  better ;  let  a  young  man  be  not  of  them. 

If  a  young  engineer  is  so  situated  that 
he  can  contribute  to  the  technical  press  as 
a  writer  in  either  of  what  are  here  called 
the  first  two  classes,  it  will  be  of  distinct 
advantage  to  him  to  do  so.  He  acquires 
the  ability  to  express  himself  well :  he 
learns  to  think  straight  (or  he  is  quickly 
found  out)  ;  he  will  become  known  to  his 
future  clients.  The  discussion  which  may 
aiiise  on  the  subject  will  be  at  compara- 
tively short  range,  because  publication  is 
not  delayed  for  weeks  or  months ;  an  inex- 
perienced writer  is  given  a  better  chance 
to  consider  any  reply  to  questions  and 
critici-ms  than  is  offered  in  oral  debate  at 
a  society  meeting ;  moreover,  the  men  who 
take  part  in  such  discussions  do  so  because 
they  are  interested  in  the  subject.  Lastly, 
the  pecuniary  reward  is  not  to  be  despised. 

As  a  preparation  for  his  future  work  a 
young  engineer  cannot  do  better  than  to 
become  a  close  reader  of  the  current 
periodicals  which  have  for  their  field  his 
chosen  profession.  Let  him  follow  the 
discussions  and.  if  possible,  take  part  in 
them ;  in  order  to  do  this  with  credit  to 
himself,  he  must  become  familiar  with  the 
subject,  and  having  once  mastered  it  will 
easily  recognize  it  when,  after  a  period  of 
eight  or  ten  years,  that  same  subject  ap- 
pears again,  thinly  disguised  and  heralded 
as  something  that  is  really  new.  Many 
questions   have   a    way   of   reappearing   at 


more  or  less  regular  intervals,  so  that  the 
elders  of  the  profession  have  met  most  of 
tliem  more  than  once. — D.v.mei.  Rovse.  in 
the  Purdue  Exponent. 

[To  the  above  we  would  add:  Write  on 
one  side  of  the  paper,  and  write  the  words 
so  legibly  that  there  will  be  no  difficulty  in 
reading   them. — Ed.] 


Mr.  Wcstinghouse  has  in  his  power  to 
give  by  managing  his  works  in  Manches- 
ter. 1  congratulate  not  only  Manchester, 
but  Britain,  upon  this  peaceful  industrial 
invasion.  The  two  branches  of  our  race 
will  be  benefited  by  strenuous  rivalry." 


Andrew  Carnegie  on  George  Westing- 
house. 

.\  reporter  of  the  Ihiily  Xc'MS,  of  Lon- 
don, interviewed  .Andrew  Carnegie  on  a 
proposal  of  the  Westinghouse  Electric  &. 
Manufacturing  Company  to  build  at  Old 
Trafiford.  near  Manchester,  a  duplicate  of 
their  great  works  near  Pittsliurgh.  Mr. 
Carnegie  said  :  "Mr.  Westinghouse  is  too 
great  a  man  to  belong  to  any  one  nation. 


Car  Lighting. 

The  Julius  I'liU'^iii  Company,  of  Berlin, 
has  compiled  a  very  interesting  and  com- 
prehensive report,  showing  in  detail  all  the 
cars  equipped  on  each  railway  in  the  many 
countries  of  the  world  with  the  Pintsch 
system  of  car  lighting,  .ilso  the  locomo- 
tives, gas  buoys  and  beacons  and  gas 
works.  This  report  indicates  there  are 
go.Sgo  cars.  3,650  locomotives  and  892  gas 
buoys  and  beacons  using  the  Pintsch  sys- 
ttms.   with  ,^03  gas  works  to  manufacture 
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He  is  one  of  the  great  benefactors  of  man- 
kind. But  it  is  not  loss  what  a  friend  gets, 
therefore  I  am  glad  he  is  going  to  build 
in  Britain.  Whether  the  Manchester 
I  stablishmcnt  will  be  able  to  compete  with 
the  Pittsburgh  one  depends  largely  upon 
what  the  British  workman  will  permit  Mr. 
Westinghouse  to  do.  If  labor  restricts  the 
product  of  his  wonderful  machinery,  if  it 
is  not  as  sober  and  steady  as  American 
labor,  it  is  doubtful ;  but  given  free  scope 
Mr.  Westinghouse,  I  have  no  doubt,  will 
make  the  Manchester  works  as  powerful 
as  he  has  made  the  Pittsburgh.  The  Brit- 
ish works  will  have  the  very  great  advan- 
tage over  the  ."Kmerican  of  being  near  the 
customer.  It  is  this  fact,  no  doubt,  that 
has  induced  Mr.  Westinghouse  to  estab- 
lish a  plant  in  Manchester.  It  is  pretty 
certain  that  British  labor  will  be  almost 
wholly  employed.  He  may  at  first  have 
to  bring  over  a  corps  of  his  expert  young 
managers — a  class  which  does  not  exist  in 
Great  Britain,  but  which  I  expect  the  Bir- 
mingham University  to  furni.sh  by  and  by. 
In  my  opinion,  there  is  nothing  more  de- 
sirable  for   Britain   than   the   obiect-Iesson 


the  gas   required   for   the   illumination   Of 
these  equipments. 

In  the  detailed  report  of  the  Julius 
Pintsch  Company  of  cars  lighted  with  tlie 
Pintsch  system  in  England  it  is  shown 
that  the  Midland  Railway  has  2.454  cars 
equipped  with  the  Pintsch  light,  and 
operates  g  Pintsch  gas  works,  and  that  the 
London.  Brighton  &  South  Coast  Railway 
has  1.647  cars  so  equipped,  and  operates  5 
Pintsch  gas  works.  These  two  roads  are 
specially  interesting  because  they  were  the 
first  lines  in  England  to  experiment  with 
electric  car  lighting  with  the  axle  devices, 
and  in  i8go  had  each  from  400  to  500  cars 
equi])pe<l  with  the  a.xle  system  of  electric 
lighting.  After  the  use  of  such  a  system 
for  several  years,  they  found  it  too  ex- 
pensive and  uncertain  to  maintain.  It  is 
fair  to  conclude  that  neither  of  these  rail- 
ways would  have  abandoned  the  electric 
system  after  they  had  expended  so  much 
ir.  its  development,  and  adopted  the 
Pintsch  system,  with  the  outlays  in  invest- 
ment in  equipments  and  so  many  gas 
plants,  unless  it  had  been  most  conclu- 
sively proved  to  their  interest  to  do  so. 
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General  Correspondence. 


.  ///  letters  ill  this  ncfartiiu'iit   must  have  iiaiiii-  of  unlhor  attached. 


Anonymous  Correspondents. 

ill  ■.pill-  III'  till'  >l;iiuliiig  iK-ailiiiK  at  tlic 
lic'giiining  of  this  department  telling  cm- 
respondents  that  every  letter  puhhshed 
must  liavc  tlic  name  of  tlie  writer  signed 
t(i  it,  u'c  continue  every  month  to  receive 
letters   that    do   n  )t   agree   v.'ith   our   rule. 


Railroading  in  /Vtexico.  t|iie^lions    as    he    asks,    which    invariably 

Liider    lieadiiiK       The     Hard     Kailroad  •■•"ds  the  case.     Writing  such   sensational 

Row   in   Mexico."   it  looks  like   waste  of  stories  prevents  honorable  men  from  seek- 

valuahle  space  in  such  a  valuable  paper  as  '"B    employment     in    a    country    that     is 

Lon.MoTiVE  Encineerinc  to  pulilish   such  friendly  to  all  foreigners.       N.  Barkett. 

dreams  of  sensational  escapes  as  narrated  '  "'''''".  Mi'xtcu. 

by    Mr.    McPherson.      His    knowledge    of  The  following  is  the  cutting  referred  to : 
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They  all  go  into  the  waste  basket.  Some 
of  the  writers  want  to  use  a  noin  dc  (iluinc 
while  giving  their  right  name :  others  send 
merely  initials.  We  have  been  forced  to 
adopt  this  rule  for  self-protection  and  we 
intend  to  adhere  to  it.  W'e  found  to  our 
sorrow^  that  men  sometimes  made  covered 
attacks  on  certain  interests  or  individuals, 
and  they  were  not  willing  to  take  the  re- 
.sponsibility  for  what  they  had  written,  but 
had  no  objection  to  saddle  the  blame  upon 
us.  We  got  tired  of  that,  for  good  and 
sufficient  reasons,  and  now  follow  the 
policy  of  letting  every  writer  carry  his 
own  burden. 


spelling  Spanish  is  proof  that  he  knows 
but  little  of  Mexico  or  the  laws  which  I 
have  always  found  to  be  very  just  to  for- 
eigners. I  send  you  clipping  from  Mexi- 
can Herald  of  this  date,  which  is  an  illus- 
tration of  how  railroad  men  get  in  trouble. 
I  have  been  running  an  engine  for  several 
years  here  in  the  interior,  and  have  seen 
numerous  cases  where  men  have  been  in 
trouble  for  killing  native  Mexicans;  but 
cannot  say  that  I  have  ever  seen  a  case 
where  Americans  have  been  badly  treated. 
The  district  judge  notifies  the  company, 
and  such  employes  as  are  concerned  ap- 
pear  before   the   judge   and   answer   such 


ENGINEER    HENRY    PIKE   GETS    ONE    VE.\R    FOR 
HIS    C.\RELESSNESS. 

It  will  be  remembered  that  on  May  5th 
last  a  freight  train  of  the  Interoceanic 
Railroad,  of  which  the  engineer  was 
Henry  Pike,  who  was  in  a  state  of  intoxi- 
cation, instead  of  stopping  as  it  ought  to 
have  done  at  the  old  station  of  San  La- 
zaro.  advanced  to  the  passenger  station 
and  there  collided  with  a  passenger  train 
which  had  just  arrived  from  Puebla.  and 
from  which  fortunately  ail  the  passengers 
had  alighted.  Xevertheless.  the  collision 
caused  property  damage  estimated  at 
Si. coo. 
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Pike  was  arrested  and  placed  at  the  dis- 
posal of  the  First  District  Court,  but  the 
conductor,  Anderson,  escaped.  Pike  has 
just  been  sentenced  to  one  year's  impris- 
onment for  gross  carelessness,  whereby 
property  was  destroyed  and  human  life 
endangered.  Conductor  Ander.son  lias 
been  exonerated  from  all  blame,  and  the 
judge  has  sent  a  communication  to  the 
chief  of  police  instructing  him  to  suspend 
all  further  search  for  Anderson,  on  the 
supposition  of  his  being  still  on  Mexican 
territory. 

It   happened   that   on   the   very   day   the 


experiences  of  a  year's  pooling  of  locomo- 
tives on  one  of  the  most  prominent  and 
progressive  railroads  in  the  West. 

On  this  division  we  are  using  a  class  of 
ten-wheel  Brooks  engines,  18  x  24  inches, 
and  these  engines  make  7,000  miles  per 
month,  rated  at  700  tons,  over  a  hillv 
division,  with  high  boiler  pressure  and 
very  bad  water.  We  remove  Hues  after 
six  months  and  give  the  engine  a  few 
light   repairs. 

Engineers  on  arrival  at  terminal  are  ex- 
pected to  report  all  visible  defects,  pounds 
and  blows.  Engine  is  then  taken  in  charge 


get  the  attention  its  importance  demands, 
but  inspector  should  note  piston  travel, 
keep  slack  in  brake  beams  well  taken  up, 
and  see  that  shoes  bear  on  wheel  tread 
properly  and  that  shoes  fit  head  snug. 

He  will  now  drop  under  engine  with 
hammer  and  torch ;  report  condition  of 
engine  truck  binders  and  cellar  packing. 
By  careful  adjusting  and  close  watching 
we  use  very  little  new  packing  and  have 
very  few  hot  journals.  With  the  other 
system  we  rebabbited  brasses  nearly  every 
trip. 

Now   inspector   may   drain   main   reser- 


sentence  was  handed  down,  the  court  re- 
ceived a  note  from  the  Foreign  Relations 
Department  inquiring  as  to  the  status  of 
the  case  for  the  information  of  U.  S.  Am- 
bassador Clayton,  who  had  interested 
himself  on  behalf  of  the  imprisoned  engi- 
neer. By  way  of  answer  Judge  Perez  de 
Leon  transmitted  to  the  department  the 
closing    portion    of    the    sentence    against 

Pike.  

Pooling  of  Locomotives. 
Having  read  from  time  to  time  the  many 
articles    occurring    in    Locomotive    Engi- 
neering, I  am  prompted  to  give  the  read- 
ers of  your  valuable  paper  the  results  and 
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by  competent  inspector  and  tlioroughly 
examined,  oil  cans  and  tools  removed  and 
headlight  filled.  Now,  with  engine  on 
pit  in  roundhouse,  the  inspector  inspects 
engine  while  she  still  has  steam.  He  will 
start  pump  and  examine  all  air  pipes  for 
leaky  elbows  and  unions,  mark  all  defec- 
tive joints  with  chalk,  to  be  repaired  later; 
he  will  have  brakes  adjusted  to  insure 
equal  piston  travel  both  sides,  and  note 
condition  of  packing  leather  in  brake  cyl- 
inders on  pull-up  type  of  driver  brake, 
will  keep  pistons  well  packed,  and  a  little 
valve  oil  put  in  cylinders  improves  effi- 
ciency.    The   tender  brake   really   doesn't 


voir,  and  by  paying  close  attention  to 
spring  hangers,  bolts,  springs  and  equal- 
izers, delays  on  acount  of  break-downs 
are  reduced  to  a  minimum  here. 

Pedestal  binders,  links  and  eccentrics 
come  under  his  observation  next.  Link 
block  and  saddle  pins  are  examined,  and 
it  is  noted  that  rocker-box  bolts  are  not 
working. 

Eccentrics  may  be  tried  with  a  light 
bar  sometimes  found  loose  on  shaft ;  set 
screws,  blade  and  strap  bolts  examined, 
and  straps  kept  closed  properly. 

Inspector  now  examines  condition  of 
back   boxes,    draught    rods,    chafing   iron. 
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etc. ;  inspects  tank  wheels  for  loose  wheel- 
fit,  chipped  rim,  sharp  or  vertical  flange 
tread,  worn  wheel,  etc. 

We  can  now  look  around  outside  of 
engine.  There  should  be  a  complete  sup- 
ply of  tools  kept  in  hack  tank  boxes  -it 
all  times,  and  same  looked  after  every 
trip.  On  this  road  we  keep  boxes  scaled 
with  car  seal,  and  when  seal  is  found 
broken,  are  examined,  and  anything  found 
missing  is  replaced  before  engine  goes 
out. 

A  careful  inspector  should  examine  rods 
closely   for  loose  bushings,   loose  on   pin 


set  up  snug.  On  this  road  wc  jump  main 
wheels,  set  wedge  up  tight  and  pull  down 
1-16  inch,  back  wedges  '^  inch.  In  this 
way  we  have  no  stuck  wedges  and  very 
few  hot  boxes.  This  road  has  had  lis 
share  of  hot  boxes.  But  since  the  advent 
of  the  pool,  these  engines  arc  running 
comparatively  cool.  And  why?  Because 
by  using  a  form  I  have  here,  every  engin.^ 
and  each  individual  driving  box  is  watched 
and  dealt  with  according  to  its  needs. 

After  once  getting  engines  in  shape,  an 
inspector  with  a  good  assistant  can  take 
care  of  wedges,   cellar  and   cab   packing. 


be  able  to  instruct  engincmen.  He  shoulj 
not  try  to  be  catchy,  and  not  use  his  posi- 
tion to  create  discord  and  strife,  and  I  am 
safe  in  saying  engineers  will  praise  in- 
stead of  denounce  the  pooling  of  locomo- 
tives. Jas.  S.  Martin. 
Arkansas  City,  Kan. 


Against  Smoking  in  Y.  JV1.C.  A.  Rooms. 

My  August  I^jco.sioTivE  E.vgi.neerinc 
just  received,  and  in  looking  it  over  I 
noticed  an  article  on  "The  Use  of  Tobac- 
co in  Y.  M.  C.  A.  Rooms,"  in  which  the 
"goody-goody"  rule  of  this  association  is 
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and  loose  in  rod,  and  report  same ;  keep 
guides  closed  and  cross-heads  lined  up 
properly.  See  that  wrist  pins  are  not  out 
of  round  or  loose  in  cross-head,  and  re- 
port keys  or  wedges  in  front  ends  of  main 
rods   lined  down  if  necessary. 

The  whistle  stem  demands  attention ; 
joints  should  be  kept  tight. 

Wedges  and  cellar  packing  are  a  very 
important  part  of  the  working  of  a  pooled 
engine. 

Wedges  should  be  carefully  adjusted  by 
the  inspector,  and  record  of  same  kept ; 
after  once  set  where  they  belong  will 
run  easily  twenty  days  or  longer.  On 
ten-wheel  engines  front  wedges  should  be 


An  engine  can  be  thoroughly  inspected 
in  from  thirty  to  forty-five  minutes. 

On  this  division  we  have  twenty-five 
engines  and  thirty-five  crews,  and  I  ven- 
ture to  say  engineers  know  one  engine  ^s 
well  as  another,  and  will  do  as  much  and 
as  good  work  with  any  one  of  them  as  he 
would  were  he  assigned  to  one  regular. 
Engines  here  are  making  two  trips  to 
the  single  crew's  one,  and  pulling  every 
pound  of  freight  possible.  Engineers,  in- 
stead of  coming  to  the  roundhouse  to  do 
dead-head  work,  get  the  rest  they  justly 
deserve  with  their  families. 

The  inspector  should  be  well  posted  on 
air  brakes,  injectors  and  lubricators,  and 


attacked.  It  looks  to  me  that  the  men 
who  use  tobacco  could  forego  the  pleas- 
ure of  their  cigar  long  enough  to  do  what 
reading  or  loafing  they  would  do  at  the 
Y.  M.  C.  A.  rooms.  From  the  tone  of 
the  article,  one  would  be  led  to  believe 
that  the  onlj'  place  to  get  a  cigar  would 
be  in  some  saloon  or  gambling  house,  or 
that  railroad  men  were  especially  prone 
to  loaf  at  these  places,  could  they  not 
smoke  in  the  Y.  M.  C.  A.  rooms.  This  is 
a  mistake,  as  there  are  plenty  of  places 
where  they  may  buy  their  cigar  or  do  their 
loafing,  without  going  to  the  saloons  or 
gambling  houses ;  and  besides,  the  user 
of  tobacco  ought  to  be  satisfied  to  smoka 
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on  the  streets  and  at  his  work,  without 
pervading  the  atmosphere  of  every  place 
witli  the  odor  of  his  cigar  or  pipe. 

On  the  other  hand,  if  the  man  who  does 
not  smoke  wishes  to  enjoy  a  pleasant 
place  to  pass  a  leisure  hour,  he  likes  to  do 
so  where  it  is  quiet  and  the  air  is  pure. 
He  could  not  very  well  do  this  if  the  air 
was  so  heavily  laden  with  tobacco  smoke 
that  it  could  almost  be  "cut  with  a 
knife."  If  the  practice  of  not  allowing 
jmoking  in  the  Y.  M.  C.  A.  rooms  is 
"narrow  minded,"  then  also  is  it  narrow 
minded  in  those  who  use  tobacco,  and 
will  not  join  the  Y.  M.  C.  A.  simply  be- 
cause they  may  not  be  permitted  to  use 
their  tobacco  when  in  the  association 
rooms.  The  percentage  of  railroad  men 
who  would  refuse  to  join  the  Y.  M.  C.  A. 
because  they  could  not  use  tobacco  in  the 
reading  and  re.st  rooms  is  considerably 
smaller  than  that  of  those  who  do  not 
use  tobacco  and  would  refuse  to  join 
were  this  practice  permitted.  In  this  case 
the  man  who  does  not  use  the  tobacco  is 
entitled  to  just  as  much  consideration  as 
the  man  who  does,  and  has  a  right  to 
demand  that  the  air  of  the  reading  room 
sliould  be  pure  and  wholesome,  which 
wnuld  not  be  the  case  were  the  indis- 
criminate use  of  tobacco  permitted. 

S.\M.    'M.    HUFFM.\N. 

In  the  .-August  number  of  Locomotive 
Engineering,  in  an  article  headed  "Fa- 
vors Smoking  in  Christian  Association 
Rooms,"  the  writer  says  "which  forbids 
the  sale  of  cigars  or  tobacco  in  the  Asso- 
ciation rooms,  or  the  use  of  tobacco  ivhile 
in  the  rooms."  The  writer  is  in  error 
concerning  the  underscored  words.  It  is 
the  rule,  and  not  the  exception,  that  rail- 
road associations  provide  a  room  where 
the  men  may  go  and  play  games  and 
smoke.  Provision  is  made  by  placing 
cuspidors  for  the  ones  who  chew  tobacco. 
1;  the  writer  will  take  the  trouble  to  drop 
a  line  to  the  International  Committee,  Y. 
M.  C.  -A..,  3  W.  Twenty-ninth  street.  New 
York,  he  can  verify  my  statement,  and 
perhaps  have  a  more  kind  feeling  for  the 
railroad  association. 

E.    F.    RiDEOUT, 

Gen'l  Sec'y  R.  R.  Y.   M.  C.  A. 

Kcnova,  II'.  ]'a. 


The  Ton-mile  per  Hour    Not  a  Piece- 
work Price. 

BY  GEORGE   S.    HODGINS. 

The  July  number  of  Locomotive  E.\"GI- 
NEERiNG  contains  an  explanation  of  the 
method  of  keeping  fuel  records  on  the 
Buffalo  &  Susquehanna  Railroad.  There 
is  no  need  to  comment  on  the  system  there 
set  forth  by  Mr.  J.  H.  Goodyear,  the  as- 
sistant general  superintendent.  It  em- 
braces features  which  must  commend 
themselves  to  all. 

It  seems  to  the  writer  that  the  time  ele- 
ment is  in  a  certain  sense  used  in  that 
system.      Fifty    pouiuls    of   coal    f'er    liour 


is  the  standing-still  allowance  on  the  road, 
and  500  pounds  f(r  hour  is  counted  as  the 
switching  equivalent.  At  the  end  of  each 
trip,  it  appears,  the  conductor  gives  the 
time,  i.  e.,  the  hours  spent  in  standing  at 
stations  and  the  hours  occupied  in  switch- 
ing. These  hours,  translated  into  terms 
of  coal  at  the  rate  given  above,  are  sub- 
tracted from  the  total  amount  of  coal 
burned,  so  that  the  amounts  burned  in 
actual  haulage  of  trains  are  the  important 
figures  to  be  dealt  with. 

We  have  then  .r  tons  of  coal  nsetl  in 
moving  a  train  of  certain  tonnage  over 
such  and  such  a  distance  in  a  known  di- 
rection. But  the  same  amount  of  coal 
may  be  burned  in  making  the  same  ton- 
mileage  in  double  the  time  of  the  fir.^t 
train,  and  this  method  does  not  have  at 
its  disposal  any  means  of  differentiating 
the  performances.  We  have  two  engine^ 
doing  the  same  work,  but  at  different 
speeds. 

If  two  men  each  do  the  same  amount  of 
work,  one  in  half  the  time  of  the  other, 
the  faster  man  of  the  two  is  (other  things 
being  equal )  the  more  valuable  to  his  em- 
ployers. If  the  men  be  paid  day-work 
wages,  the  employer  loses  money  on  the 
slower  man.  If  they  be  paid  piece-work 
prices,  the  slower  man  makes  less  money 
than  the  faster  man,  and  in  ordinary 
language  he  would  be  said  to  lose  on  his 
work. 

The  faster  man  turns  out  more  work. 
He  does  more  work,  he  works  harder  than 
his  fellow,  because  his  time  is  less  on  each 
piece  of  work  turned  out.  There  is  no 
gainsaying  the  fact  that  the  faster  man 
expends  more  physical  energy  than  the 
other.  His  mu-cles  move  faster  and  hi- 
bodily  power  is  expended  more  freely  than 
that  of  his  friend. 

With  engines  the  case  is  very  much  of 
an  analogy.  One  engine  hauls  a  definite 
weight  over  a  given  distance,  and  is  paid, 
so  to  speak,  in  tons  of  coal.  The  second 
engine  does  the  same  work  in  slower  time, 
but  is  paid  the  same  price  in  coal.  Put- 
ting the  two  side  by  side  for  one  month, 
the  output  of  the  first  engine  is  greater 
than  the  second.  The  first  works  harder 
and  pulls  more  ultimate  tons  of  freight  in 
the  month  than  the  other.  It  is  oftener 
on  the  road,  or  it  has  tlie  chance  to  be. 
Rapidity  of  movement  of  competitive 
freight  vmust  redound  to  the  advantage  of 
the  road  maintaining  the  best  speed.  If 
you  want  freight  moved,  which  engine 
would  you  choose?  Manifestly  the  faster 
of  the  two.  You  would  so  choose  because 
the  second  does  more  work.  But  each 
engine  is  only  paid  so  much  coal  for  so 
much  ton-mileage,  just  as  the  faster  work- 
man was  paid  so  much  for  each  "piece" 
turned  out.  In  the  account  books  of  the 
company  the  cost  of  each  piece  is  exactly 
alike,  whether  A  or  B  performed  the  work. 
With  a  piece-work  price  wherein  is  th- 
faster  man  the  better  for  his  employer^ 
He  is  better  simply  because  he  gives  more 


"pieces"  to  sell  and  make  money  on  than 
his  co-worker.  The  faster  engine  gives 
more  moved  tons  to  collect  revenue  on  in 
the  month  than  the  .slower  engine.  The 
ton-mile  cost  in  coal  is  equal,  however, 
for  each  engine.  One  man  works  harder 
and  gets  more  money.  One  engine  works 
harder  and  burns  more  coal,  but  the  price 
of  each  "piece"  in  one  case  and  the  ton- 
mile  in  the  other  do  not  vary. 

One  man's  muscles  move  faster  and  he 
expends  more  energy  than  the  other  man. 
But  it  is  not  muscle  or  physical  force  that 
is  being  paid  for,  it  is  the  "piece"  of  work. 
In  the  case  of  the  engine,  lunvever,  it  is, 
so  to  speak,  muscle  or  expenditure  of 
■  energy  that  is  really  being  paid  for  with 
coal,  and  not  so  many  "pieces"  turned  out. 
The  object  of  computing  engine  perfor- 
mance is  to  account  for  the  coal  burned, 
by  the  power  exerted.  To  fairly  pay  the 
engine  you  must  use  some  equation  whicii 
will  give  an  increase  on  the  work  side, 
when  the  coal  side  increases.  An  equa- 
tion which  takes  note  of  the  time  used  in 
doing  work  is  the  only  correct,  fair  or  ad- 
missible equation  which  \\\\\  satisfy  the 
known  conditions.  The  ton-niile  per  hour 
is  the  "work"  side  of  such  an  equation. 
If  the  engine  gets  as  much  coal  for  so 
many  ton-miles,  it  is  like  paying  the  same 
price  per  piece  to  Mr.  Slowman  and  Mr. 
Quickman.  When  locomotive  perfor- 
mance is  computed  it  is  the  energy  i>r 
power,  or,  if  you  will  permit  the  phrase, 
the  physical  exertion  of  the  engine,  which 
you  wish  to  appraise. 

Engines,  if  they  could  speak,  would 
perhaps  ask  for  the  ton-mile  per  hour,  and 
some  of  them  might,  in  the  words  of  the 
busy  advertiser,  see  that  they  got  no 
other. 


A  Correction. 

I  notice  in  the  publication  of  an  article, 
"A  Talk  with  the  Fireman,"  on  page  353, 
month  of  August  issue,  near  the  close  of 
the  article  referring  to  firemen  using  six" 
and  eight  shovelfuls  to  a  fire,  "I  recom- 
mend a  reduction  of  5  per  cent."  This 
should  have  been  50  per  cent. 

W.   J.   TnUR.\NCE. 

EvansviUc.  hid. 


Action   of  Driving  Wlieels  in   Passing 
Curves. 

Having  read  an  article  in  the  January 
issue  of  your  publication  regarding  th- 
slipping  of  driving  wheels  on  engines,  I 
desire  you,  if  possible,  to  throw  some  light 
on  a  subject  which  has  been  the  cause  of 
much  controversy.  Does  either  outside  or 
inside  driving  wheel  slip  when  an  engine 
is  going  around  a  curve? 

The  outside  track  around  a  curve  is 
naturally  longer  than  the  inside  track, 
therefore  the  driving  wheel  on  the  out- 
side track  travels  over  more  space  than 
the  driving  wheel  on  the   inside  track   in 
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the  hanu'  leiixtli  <<i  liinc.  If  i-illuT  hik'  (if 
(he  whci-'Is  ^lip.  lintli  III'  iln-ni  Iniu^,'  Miliilly 
attached  in  llic  same  axle.  Imw  can  vvi; 
accouiu  f(ir  the  (lifference  in  the  distance 
that  each  travels?  If  cnnveiiient.  kindly 
reply   in   your   next    issne. 

Ihiiwillc.   I  '(I.  J.    J.     I'lIAKK. 

[Those  who  have  investigated  this  sub- 
ject say  that  the  wheels  inside  of  the 
curve  revoh  e  with  a  slipping  action,  as 
they  have  to  lurn  as  often  as  the  outside 
wheels,  which  are  Ir.aveling  a  longer  dis- 
tance.— Ed.  I 


Diseases  of  the  Monitor  Injector. 

.\  few  words  about  the  e.ire  of  the 
Monittn-  injector,  wdiich  is  in  use  almost 
every wdiere,  may  help  ^ome  of  the  boys; 
•  nid  the  diseases  in  practical  service  arc 
wh;il  we  want  to  learn  about.  It  should 
be  kept  well  packed.  Rope  asbestos  and 
graphite  are  good. 

Suppose  the  injector  has  been  working 
well,  and  suddenly  it  will  refuse  to  prime 
when  you  want  to  start  it ;  you  can  look 
for  trouble  in  tlie  lifting  nozzle.  No.  l8b. 
which  has  probably  come  out.  But  in  that 
case  the  noise  of  steam  escaping  from  the 
overflow  would  not  have  the  same  noise; 
instead  of  having  tne  jet-like  whistle,  it 
would  have  a  roar  and  could  readily  be 
detected  as  having  no  drawing  power. 
(Of  course  it  is  assumed  that  tank  valve 
and  strainer  are  all  right. )  The  troubk 
could  also  be  with  valve  No.  34,  called 
heater  cock  check.  Screwing  the  stem 
No.  36  up  and  down  will  probably  loosen 
it.  If  the  water  gets  low  in  the  tank  and 
injector  does  not  prime  readily,  lifting 
nozzle  i8b  should  be  renewed. 

If  valve  13  on  end  of  stem  14  should 
come  oft',  you  could  not  keep  injector  from 
priming  except  by  shutting  otif  valve  19. 
which  would  still  let  the  steam  blow  out 
of  lifting  nozzle  i8b :  and  in  order  to  stop 
that,  it  would  be  necessary  to  shut  otf 
steam  at  the  globe  valve  in  steam  pipe  at 
boiler. 

In  order  to  work  an  injector  in  that 
condition  till  you  get  to  repair  shop,  it 
would  be  necessary  to  open  valve  19.  then 
turn  on  steam,  wdiich  will  prime  injector; 
then  open  valve  8.  which  will  put  th'" 
water  into  the  boiler;  but  it  will  also  let 
steam  coiue  out  of  lifting  nozzle  i8b  and 
overflow,  as  long  as  injector  is  kept  work- 
ing. You  could  take  oft'  bonnet  15  and 
fish  out  valve  13 with  a  wire,  and  replace 
or  leave  it  out  entirely. 

If  valve  8  fastened  to  stem  g  comes  off. 
and  you  had  to  use  that  injector,  you  could  . 
take  out  yoke  4  and  fish  out  the  disk  w-ith 
a  wire  and  replace  it.  You  might  pos- 
sibly be  able  to  leave  it  off  and  screw  the 
end  of  stem  9  up  into  steam  nozzle  25.  so 
you  could  get  in  with  it.  It  would  prob- 
ably cost  a  new  steam  nozzle,  which  is 
cheaper  than  killing  an  engine,  and  prob- 
ably laying  out  an  important  train. 

You  will  soinetinies  find  the  nut  comes 


cilT  of  v.ilve  X  or  valve  13  and  the  pressure 
of  -.team  hold  the  valve  to  the  seat,  but  in 
that  case  you  could  tell  by  the  ease  with 
which  tile  valve  worke<l  that  the 
stem  w.'is  niil  Iiringing  the  valve  back 
with   it. 

^'ou  will  scjinetimes  (ind  an  injector. 
after  priming  and  opening  steam  valve  8. 
lli.il  will  still  keep  throwing  out  the  water 
on  the  ground,  but  with  greater  velocity. 
In  that  case  reducing  the  water  supply 
by  closing  valve  19  will  force  water  into 
the  boiler. 

.\'ow  suppose  the  end  of  eccentric  spin- 
dle 19a.  where  it  goes  through  valve  19. 
was  to  break  ofif  and  the  weight  of  valve 
would  not  keep  the  valve  open,  you  could 
lake  off  water   v.ilve  bonnet  JO  and   put   ri 


Tire  Wear  of  Locomotive. 

It  must  be  conceded,  even  l>y  those  who 
lay  ju-t  claims  lo  a  thorough  knowledge 
of  the  construction  and  operation  of  tlic 
locomotive,  that  there  are  some  effects  of 
service,  the  causes  of  which  are  not  by 
any  means  generally  known.  With  no 
correct  theory  lo  guide,  they  will  con- 
tinue to  exist,  and  the  usual  results  will 
naturally  follow;  when,  if  the  true  causes 
were  known,  partial  preventives  or  rem- 
edies might  be  employed,  that  would  ma- 
terially reduce  the  damaging  effects  that 
are  productive  of  no  little  annoyance  and 
expense. 

The  writer  can  confidently   state  that   if 
there  has  been  anything  yet  published  that 
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wire  above  valve  between  wings  of  valve 
to  keep  it  from  closing. 

Suppose  a  valve  is  leaking:  it  is  one  of 
two  places — either  valve  8  or  valve  13.  To 
determine  which,  put  injector  at  work. 
If  the  steam  continues  to  blow  out  of 
overflow,  report  "Primer  valve  leaking"  : 
if  it  stops  when  injector  is  working,  re- 
port "Steam  valve  leaking."  Don't  report 
overflow  ground  in,  or  you  will  have  the 
foreman  or  machinist  hunting  you  up  to 
explain  how  it  works,  in  order  to  know 
what  to  do. 

Then  there  is  another  way  of  reporting 
an  injector  failure,  which  I  will  call  a 
"blanket  report."  wdiich  consists  in  re- 
porting "Overhaul  injector."  which  gives 
a  machinist  no  insight  into  the  defect ; 
and  if  the  engine  is  wanted  immediately. 
it  makes  the  foreman  wrathy.  after  dis- 
secting the  injector,  to  find  out  all  it 
needed  was  a  "liming  out."  You  are  all 
familiar  with  the  trick  of  closing  steam 
valve  and  pouring  water  on  an  injector  to 
cool  it  off  in  order  to  prime  it. 

.-\.     K.    LiXDLEV. 

Oskaloosa,  /cti'ii. 


pointed  out  all  the  true  causes  of  irregu- 
lar tire  w^ear.  or  to  be  more  definite,  the 
flat  spot  in  the  tire  of  locomotive  driving 
wheels,  it  has  escaped  his  notice.  The 
opinion  prevails  that  the  counterbalance 
is  responsible  for  it.  and  the  unvarying 
regularity  with  which  the  flat  -pots  ap- 
pear on  the  same  part  of  tire  had  possibly 
a  tendency  to  confirm  that  erratic  belief, 
since  the  position  of  the  counterbalance  is 
always  the  same  with  relation  to  other 
parts,  including  the  part  showing  exces- 
sive wear. 

It  must  be  admitted  that  the  counter- 
balance, by  reason  of  the  varying  pres- 
sures on  rail  due  to  its  presence  in  the 
wheel,  together  with  the  effect  of  the 
steam  action — that  is,  the  push  and  pull 
of  the  power  imparted  through  the  med- 
ium of  the  more  or  less  angular  main 
rod,  do  both  tend  in  no  small  measure  to 
produce  uneven  wear  of  tire.  The  in- 
fluence of  the  former  is  greatest  when  the 
engine  is  slipped:  that  of  the  latter  is  de- 
pendent on  the  cylinder  pressure  and  cut- 
off. 

Driving  wheels  are  provided  with  bal- 
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ance  weights,  to  counteract  as  near  as  pos- 
sible, the  otherwise  irregular  effect  of 
weight  of  crank  pin,  rods  and  that  of  the 
reciprocating  parts,  such  as  piston  and 
crosshead,  to  produce  smooth  running  and 
smooth  riding  when  the  engine  is  worked 
normally;  that  is,  without  slipping.  Un- 
der that  condition  the  forces  of  rotation 
and  translation  developed  in  the  locomo- 
tive driving  wheel  are  duly  proportioned, 
and  although  there  is  no  known  fixed  pro- 
portion of  weights  that  will  perfectly  bal- 
ance each  other  at  widely  different  speeds, 
a  fair  degree  of  perfection  is  attained  by 
aiming  to  balance  with  regard  for  the 
service  the  engine  is  to  be  used  in.  Under 
the  foregoing  conditions  the  irregularity 
of  wear  would  be  trifling,  but  when  the 
engine  is  "slipped,"  all  is  changed.  Then 
the  forces  of  rotation  and  translation  are 
disproportionate  to  each  other.  With  the 
excess  of  rotative  action  is  developed  an 
abnormal  degree  of  centrifugal  force  with- 
in the  driving  wheel,  that  was  before 
somewhat  modified  by  the  opposing  in- 
fluence of  its  translative  action,  and,  owing 
to  the  fact  of  the  wheel  resting  on  the 
rail  below,  and  supporting  a  weight  on 
axle  above,  the  centrifugal  force  is  not 
free  to  exert  its  influence  equally  in  all 
directions,  as  in  the  case  of  a  flywheel, 
and  the  irregular  action  produced  is  evi- 
denced in  the  irregularity  of  wear  of  tire 
of  all  locomotive  driving  wheels,  either 
main  or  trailing  wheels,  in  proportion 
consistent  with  the  conditions  above 
stated. 

But  there  is  another,  a  more  pro- 
nounced evidence  of  irregular  wear  of 
tire,  to  which  it  is  the  purpose  of  the 
writer  to  call  attention,  and  which 
prompted  the  writing  of  this  article.  It 
is  the  "flat  spot"  that  may  be  found  on 
the  main  driving  wheels  of  all  engines 
that  have  been  in  service  for  some  con- 
siderable time,  is  more  pronounced  on  the 
left  than  on  the  riglit  main  wheel,  and  in 
a  degree  depending  on  the  following  con- 
ditions :  The  nature  of  the  service,  the 
fitness  for  the  service,  and  the  manner  in 
which  the  engine  is  run  while  performing 
the  same.  We  will  first  see  what  causes 
the  defect,  then  can  we  the  better  under- 
stand the  influence  of  the  conditions  cited 
above. 

With  the  right  engine  the  leading  one, 
we  find  the  largest  "flat  spot"  on  the  left 
main  wheel,  at  the  point  in  contact  with 
the  rail  when  the  left  main  pin  has 
just  passed  the  forward  center.  We  find 
it  also  in  a  lesser  degree  on  the  right  main 
wheel  at  a  point  on  the  tire  in  contact  with 
the  rail  a  trifle  later  in  the  revolution  than 
that  on  the  left  wheel,  that  is,  it  begins 
later,  but  ends  at  the  same  time,  being 
shorter,  and  not  so  deep. 

The  same  cause  that  makes  the  exces- 
sive pound  in  the  left  main  driving  box  on 
a  right  lead  engine  going  forward,  and  in 
the  right  main  driving  box  going  back- 
ward, is  just  what  causes  the  flat  spot  in 


both  main  tires,  and  to  which  latter  may  be 
justly  charged  the  damaging  effect  to  track 
that  is  usually  attributed  to  other  causes. 
In  the  May  issue  of  Locomotive  Engi- 
neering may  be  found  an  article  which 
explains  why  engines  pound  most  on  the 
left  side,  and  assuming  that  the  reader  has 
read  that  article,  we  will  proceed  to  learn 
what  relation  the  excessive  pound  in  driv- 
ing box  and  excessive  wear  of  tire  on  left 
side  bear  to  each  other. 

When  the  pound  takes  place  just  after 
the  pin  has  passed  the  forward  center,  the 
driving  box,  which  is  forward  against  the 
shoe  when  steam  is  admitted  to  forward 
end  of  cylinder,  is  forced  back  against  the 
wedge,  and  as  the  box  is  forced  in  the 
opposite  direction  to  that  in  which  the  en- 
gine is  moving,  the  driving  wheel  must 
necessarily  slide  to  accommodate  the 
change  of  position  of  the  driving  box,  and 
it  is  this  slide,  which  occurs  as  regularly 
as  the  wheel  goes  round  when  the  engine 
is  working  hard,  that,  like  the  proverbial 
drop  of  water  falling  on  the  rock,  wears 
the  tire  flat  on  the  point  in  contact  with 
the  rail  when  the  slide  takes  place. 

When  the  wedge  stops  the  backward 
movement  of  the  box,  the  "slide"  of  the 
wheel  is  checked,  and  so  suddenly  that  the 
wheel  usually  slips  a  little,  which  effect  is, 
of  course,  immediately  communicated  to 
the  right  main  wheel,  and  which  slip 
causes  the  flat  spot  in  the  tire  of  right 
main  wheel.  The  least  observant  engineer 
has,  no  doubt,  noticed  that  an  engine  will, 
when  pulling  hard,  slip  when  the  right 
main  pin  has  just  passed  the  lower  quar- 
ter, sometimes  just  a  little  at  each  revolu- 
tion, and  if  "she  lets  go"  altogether  will 
almost  invariably  "fly  up"  when  the  pin 
is  at  that  point. 

Here  can  be  seen  how  the  development 
of  the  flat  spot  may  be  influenced  by  the 
nature  of  the  service,  for  when  the  engine 
must  be  worked  to  full  capacity  almost 
continually,  the  slide  is  produced  once  in 
each  revolution,  while  if  the  engine  could 
be  run  with  a  light  throttle  and  still  do 
the  service  required,  the  slide  might  not 
take  place  owing  to  the  reduced  cylinder 
pressure,  and  if  the  pressure  was  still 
enough  to  cause  the  slide,  the  slip  that 
would  follow  in  the  case  of  the  full 
throttle  would  not  follow  it  in  the  use  of 
the  light  throttle. 

Now  we  come  to  the  question  of  fitness 
of  engine  for  service.  In  the  foregoing 
lines  we  have  seen  the  effect  of  such  pro- 
portion of  engine  as  necessitates  working 
to  her  full  capacity,  and  yet  if  the  en- 
gine performs  the  service  satisfactorily 
we  must  concede  her  fitness  for  the  ser- 
vice. We  must  now  inquire  into  her  con- 
dition, and  the  most  important  question 
is,  How  are  the  main  driving  boxes?  Are 
they  "solid?"  If  they  are,  especially  the 
left  one,  the  flat  spot  will  be  very  much 
less  than  when  the  left  box  is  loosely 
fitted  on  the  axle,  or  loose  by  reason  of 
neglect,  or  ill-fitted  shoe  or  wedge. 


Tlie  manner  in  which  the  engine  is  run 
is  entitled  to  some  consideration  here,  and 
it  has  perhaps  as  much  influence  on  the 
irregularity  of  tire  wear  as  any  other 
feature  relating  to  the  subject.  With  en- 
gines of  same  size  doing  an  equal  amount 
of  work,  say  in  the  passenger  service, 
where  the  time  and  weight  of  trains  are 
nearly  uniform,  even  there  may  be  found 
a  difference  due  to  the  different  practice 
of  the  engineers.  One  forces  the  engine 
to  attain  the  maximum  train  speed  quick- 
ly; the  other  gains  speed  slowly,  but 
necessarily  attains  a  higher  maximum 
speed.  The  former  practice  will  produce 
the  most  irregular  tire  wear.  It  may  be 
possible  that  under  the  conditions  just 
cited,  where  the  weight  of  trains  and  re- 
quirements of  speed  are  similar,  that  the 
difference  due  to  different  practice  would 
not  be  shown  to  any  appreciable  extent, 
but  when  we  apply  that  theory  to  the 
handling  of  freight  trains,  with  practi- 
cally no  restriction  as  to  speed,  and  a 
rather  indefinite  one  as  to  weight  of  train, 
the  effect  of  trying  to  beat  "express  time" 
with  a  big  freight  train  will  show  itself 
plainly  in  the  uneven  wear  of  the  tire, 
due  in  some  measure  to  the  greater  ten- 
dency to  slip  when  forcing  the  train 
quickly  into  tlie  maximum  speed,  and 
partly  for  the  reason  that  the  slide  on 
left  side  is  greatest  under  these  condi- 
tions, whereas  it  would  be  somewhat 
modified  after  getting  under  good  head- 
way if  the  engine  was  worked  lightly 
enough  to  maintain  a  fair  speed. 

Knowing  the  causes  of  the  defect  is  one 
thing,  knowing  a  remedy  for  same  is  an- 
other. We  cannot  dispense  with  counter- 
balance, it  being  necessary  to  insure  the 
sm»ooth  riding  of  the  engine.  It  would  be 
of  no  use  to  change  from  a  right  lead  to 
a  left  lead  engine,  as  we  would  merely 
change  the  defects  to  oposite  sides.  We 
must  have  engineers  with  sufficient  dash 
in  them  to  suit  the  requirements  of  the 
transportation  department. 

We  can  fit  up  the  main  driving  boxes  so 
as  to  make  them  solid,  thereby  reducing 
the  slide  to  the  minimum.  We  can  equip 
with  air  sanders  that  will  almost  wholly 
prevent  slipping.  Yet,  in  spite  of  all  this, 
the  flat  spots  will  show  themselves,  though 
in  a  much  lesser  degree  than  under  con- 
trary conditions.  The  only  resource  left, 
then,  if  a  remedy  is  desired,  is  to  shift  the 
tire  around  on  the  wheel,  bringing  a  good 
surface  to  bear  on  the  rail  at  the  point 
where  the  flat  spot  was  developed,  by 
which  makeshift  we  wear  a  new  "flat 
spot,"  while  the  old  one  will  grow  no 
greater,  if  no  less.  That  the  shifting  of 
tire  is  not  more  generally  practiced  can 
only  be  attributed  to  the  failure  to  under- 
stand the  benefit  resulting  from  it.  There 
can  be  no  reasonable  objection,  when  the 
facts  relating  to  it  are  taken  into  consider- 
ation, and  the  saving  that  would  result 
would  be  by  no  means  trifling,  if  the  effect 
oil    rail,    bridges   and    permanent    way   be 
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considered,  aside  from  tlie  waste  of  tire. 
which  latter  is  l)y  no  means  the  leasl 
source  of  expense  that  burdens  a  railroad 
company.  Tiios.  P.  VVriKLAN. 

Bellcvuc,  O. 


Collapsed  Dry  Pipe. 

Your  April  issiie  eoiU;iins  a  brief  article 
describing  the  flattened  condition  of  a  dry 
pipe  that  had  been  taken  from  engine  31(1 
on  the  Illinois  Central  road,  which  was  re- 
markably effective.  In  this  particular  line 
of  mishaps  these  peculiar  actions  of  dry 
pipes  in  locomotive  boilers  are  rare ;  but 
the  Interoccanic  road  at  this  point  had  a 
similar  experience  with  switching  engine 
No.  II,  carrying  140  pounds  of  steam,  the 
pipe  being  3-16  inch  copper,  3)4  inches 
diameter  and  6  feet  long,  with  heavy  brass 
joint  fittings.  The  enclosed  sketch  will 
show  how  complete  was  the  collapse,  with 
the  exception  that  it  left  ".-s-inch  opening 
on  both  edges  which  were  formed  by  the 
pipe  closing  vertically  in  its  original  posi- 
tion. 

On  examination  it  was  found  that  this 
condition  had  existed  for  some  time  prior 
to  the  engine  being  taken  out  of  service, 
and,    absurd    as    it    may    seem,    she    had 


Drawn  from  Photograph 


LoeomiHife  Eiginktnng 
COLLAPSED   DRY   PIPE. 

been  doing  her  usual  amount  of  yard 
work,  and  no  complaints  had  ever  been 
made  of  any  inefificacy  by  those  having  her 
in  charge.  She  was  only  taken  in  the 
shop  when  necessary  for  general  repairs. 
J.  J.  Price. 
Puebla,  Mexico. 


rail  in  a  loop  arnund  the  driving  wheel, 
with  the  ends  hanging  down  in  the  pit. 
The  chain  is  drawn  up  close  to  the  flange 
on  each  side  and  held  there  by  the  weight 
of  the  free  ends  banging  down.  When 
the  chain  is  not  in  use,  it  is  hung  on  one 
of  the  posts  of  the  house. 

Trials  of  this  chain  blocking  liave  been 
repeatedly  made,  and  it  has  been  found 
impossible  to  run  an  engine  over  it  with 
full  pressure  of  steam.  If  blocks  of  wood 
are  used,  they  are  very  apt  to  slip  or  work 
to  one  side  and  let  the  engine  get  away. 


A  Novel  Stop  Block  for  Engine  Houses. 

In  the  Chicago  roundhouses  of  the 
Illinois  Central  Railroad  a  piece  of  |^-inch 
cable  chain,  4  feet  long,  is  used  for  a  stop- 
block  to  keep  the  engines  from  moving 
on  the  pits.     The  chain  is  laid  over  the 


jector  is  a  valve  for  air  bell  ringer  and 
Sander;  air  lubricator  is  in  plain  view;  air 
gage  in  place  where  engineer  can  see. 
By  side  glance  from  seat  steam  gage  can 
be  seen,  which  is  back  of  lubricator.  Lu- 
bricator stands  far  enough  in  front  to  be 
seen  by  engineer  and  fireman.  On  left 
steam  heat  gage  and  governor,  also  No. 
7  Ohio  injector. 

The  photo  will  explain  for  itself  as  to 


Novel  Hydraulic  Press. 

The  accompanying  engraving  shows  a 
hydraulic  jack  press  which  was  designed 
by  General  Foreman  R.  D.  Gibbons,  of  the 
Santa   Fe   road   at   Las    Vegas.     We   are 


NOVEL    HVUR.XULIC   PRESS. 

using  it  for  rod  and  driving-box  work, 
and  it  has  given  good  service  for  over  a 
year.  Most  of  the  old  screw  press  now 
decorates  the  scrap  pile,  and  we  wonder 
how  we  got  along  without  this  as  long  as 
we  did.  The  columns  are  made  of  cast 
iron  extension  piston  rod  casings.  The 
arch  is  the  top  of  the  old  screw  press. 
A  30-ton  jack  is  hung  from  the  top  by  a 
swivel  plate  bolted  to  arch,  the  barrel  of 
the  jack  being  held  by  the  two  rods 
shown  and  a  weight  which  is  connected 
to  rods  by  rope.  One  man  now  does  the 
work  which  took  six  or  seven  with  the 
old  screw  press.  Hope  this  will  be  of 
interest  as  it  is  easily  made  in  any  shop. 
Lew  D.  Webb. 
East  Las  I'cgas,  N.  M. 


Conveniently  Arranged  Cab. 

I  herewith  inclose  you  a  photograph  of 
cab  equipment  on  engine  7,  of  Green  Bay 
&  Western  Railway,  just  turned  out  of 
shop  by  W.  P.  Raidler,  master  mechanic, 
which  I  consider  very  convenient  in  every 
respect  to  what  I  have  seen.  In  front  of 
engineer's  air  brake  valve  and  just  back  is 
connected  with  reservoir  pipe  a  valve  for 
ail  blow  off  cock.  On  side  of  boiler  Sel- 
lers"  improved   7'i   injector;   close  to  in- 


CONVENIENTLV    ARRANXED   CAB. 

convenience.     All   engines   in   for   general 
repairs  are  to  be  equipped  the  same. 

J.    C.    WiGMAN. 

Green  Bay,  Wis. 


The  curious  and  well-known  by-product 
of  zinc,  chloride  or  salts  of  zinc,  which 
formerly  went  to  waste,  is  now  being 
largely  used  as  a  w'ood  preservative  by 
railroads,  bridge  builders,  dock  builders, 
and  for  the  protection  of  shingles,  clap- 
boards and  any  other  wood  that  is  ex- 
posed to  moisture  or  influences  produc- 
tive of  decay ;  the  salts  of  zinc,  in  solu- 
tion, by  means  of  hydraulic  pressure  are 
forced  into  the  pores  of  the  wood,  which 
is  then  soaked  in  a  solution  of  tannin  and 
glue.  An  important  fact  in  this  connec- 
tion is  that  the  ties  and  piling  now  used 
on  the  Santa  Fe  &  Southern  Pacific,  and 
some  other  Western  roads,  are  treated  in 
this  manner,  the  companies  named  using 
annually  the  large  amount  of  three  million 
to  four  million  pounds  each.  The  singu- 
lar fact  is  also  stated  that,  with  this  simple 
treatment,  a  pine  tree — which  is  the  only 
kind  that  can  be  found  out  in  the  moun- 
tain country — will  last  three  times  as  long 
as  one  of  oak. 


In  describing  the  fine  new  ten-wheelers 
for  the  New  York  Central  Railroad  on 
page  362  of  our  August  number,  we  omit- 
ted to  mention  that  they  were  built  by  the 
Schenectady  Locomotive  Works.  A  sim- 
ilar omission  happened  with  front  and  rear 
views  of  the  locomotive?  built  by  the 
Schenectady  Locomotive  Works  for  the 
Midland  Railway  of  England. 
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The  Low  Water  Scapegoat. 

It  is  amazing  tlie  dense  ignorance  that 
some  men  are  capable  of  displaying  on 
subjects  they  are  supposed  to  be  familiar 
with  when  the  extent  of  their  knowledg'; 
is  gauged  publicly  on  a  witness-stand,  ,\ 
few  months  ago  the  writer  sat  for  several 
days  in  a  court-room  and  heard  master 
inechanics  and  so-called  boiler  e.xpertf 
testifying  concerning  what  might  have 
been  the  cause  of  a  certain  boiler  ex- 
plosion. They  were  called  as  experts  for 
the  defence,  and  appeared  to  think  that 
part  of  their  duty  was  to  exonerate  their 
employers  from  blame,  and  in  trying  to 
do  so  made  ridiculous  statements  that 
proved  they  knew  nothing  about  the  ele- 
mentary principles  of  mechanics  or  of  the 
forces  that  contribute,  under  certain  cir- 
cumstances, to  tear  the  sheets  of  a  boiler 
into  fragments. 

The  suit  was  for  damages  for  loss  of 
life  due  to  the  explosion  of  a  locomotive 
boiler,  and  defence,  as  usual,  was  that  the 
disaster  was  caused  by  the  carelessness  of 
the  engineer  in  permitting  the  water  to 
get  too  low,  exposing  the  crown-sheet  of 
the  firebox,  thereby  leading  to  sudden 
rupture.     The  firebox  crown-sheet,  which 


was  in  the  court-room,  did  not  show  anv 
evidence  of  having  been  burned,  or  even 
-corched ;  but  the  "experts"  employed  by 
the  company  swore  that  low  water  was 
the  apparent  cause  of  the  accident,  and 
that  no  other  cause  was  likely  to  produce 
a  boiler  explosion. 

The  plaintiffs  held  that  the  lioilcr  w.t; 
in  defective  condition,  as  had  been  re- 
ported in  the  roundhouse  book=:  that  the 
outside  sheets  of  the  firebox  were  badly 
corroded,  and  that  the  initial  rupture  be- 
gan there.  One  of  the  humbug  "experts  ' 
on  being  asked  what  was  likely  to  happeis 
if  a  rupture  of  a  weakened  sheet  opened, 
answered  that  the  only  effect  would  be  to 
relieve  the  pressure.  Perhaps  he  knew 
that  a  sudden  release  of  pressure  would 
tend  to  make  the  latent  heat  in  the  water 
Hash  into  steam  and  act  like  an  exploded 
charge  of  dynamite.  We  are  inclined  to 
think  that  he  did  not  know  this,  and  so 
gave  the  jury  the  benefit  of  his  ignorance 
til  inflict  injustice. 

"Low  water"  is  a  convenient  scape-goat 
for  the  sins  of  bad  boiler-making  and  for 
criminal  neglect  of  inspection.  Corroded 
plates,  broken  staybolts,  defective  joints 
and  butchered  boiler  work  are  the  real 
causes  of  boiler  e.xplosions :  but  when  a 
suit  for  damages  is  instituted,  the  low- 
water  scape-goat  is  always  trotted  out, 
and  it  seldom  fails  to  be  efficacious  with 
a  non-technical  jury  and  shrewd  lawyers, 
aided  by  experts  whose  ignorance  of  boiler 
construction  makes  them  testify  just  what 
the  lawyers  desire  to  put  before  the  jury. 

The  locomotive  boiler  is  subjected  to 
the  hardest  kind  of  usage,  carries  extreme- 
ly high  pressure,  is  difficult  of  access,  and 
has  flat  surfaces  that  the  pressure  con- 
stantly tends  to  distort.  L'nder  these  cir- 
cumstances unsleeping  care  and  vigilance 
are  necessary  to  prevent  accidents,  and  wc 
are  sorry  to  say  that  on  soine  roads  gross 
carelessness  exists  about  the  inspection  of 
locomotive  boilers.  Periodical  examina- 
tion of  staybolts  ought  to  be  made,  and  on 
well-managed  roads  this  duty  is  very 
carefully  attended  to,  but  on  others  in- 
spection is  almost  a  farce.  The  practice 
is,  to  depend  upon  the  staybolts  remaining 
good  enough  to  hold  the  sheets  together 
until  the  engine  goes  in  for  a  general  re- 
pair. That  is  inviting  disaster,  and  it 
comes  occasionally,  but  not  so  frequently 
as  might  be  expected.  We  recently  heard 
particulars  of  a  case  where  a  new  master 
mechanic  took  charge  and  found  out  that 
there  had  been  no  inspection  of  boilers 
made  until  the  engines  went  into  the  back 
shop.  He  lost  no  time  in  having  a  thor- 
ough inspection  made,  and  found  that  all 
the  engines  had  broken  staybolts,  varying 
from  17  to  over  200. 

In  a  report  made  to  the  Railway  Mas- 
ter Mechanics'  .Association,  one  sentence 
reads:  "Explosions  originate  from  over- 
pressure ;  it  matters  not  whether  the  whole 
boiler  or  a  portion  of  it  is  too  weak  to 
resist  the  pressure." 


Too  few  men  responsible  for  the  safety 
of  locomotive  boilers  realize  the  tremen- 
dous forces  confined  within  the  shell  of  a 
steam  boiler.  In  one  of  his  works.  Pro- 
fessor Thurston  gives  an  impressive  les- 
son on  the  forces  confined  in  a  boiler.  He 
says :  The  boiler  here  taken  was  designed 
by  the  author.  It  is  30  inches  in  diameter, 
.30  feet  long,  and  is  rated  at  10  horse- 
power. The  boiler  weighs  a  little  over  ;i 
ton,  and  contains  more  than  twice  its 
weight  in  water.  The  water,  at  a  tem- 
perature corresponding  to  steam  at  100 
pounds  pressure,  contains  over  46,600,000 
foot-pounds  of  available  explosive  energy, 
while  the  steam,  which  has  but  one-fifth 
of  one  per  cent,  of  the  weight  of  the 
water,  stores  about  700.000  foot-pounds, 
giving  a  total  of  47,000,000  pounds,  nearly, 
or  sufficient  to  raise  i  pound  10,000  miles. 
This  is  ?uflScient  to  throw  the  boiler  ig.ooo 
feet  high. 


Freight  Experience  Before  Promotion. 

That  is  a  point  connected  with  tin-  suc- 
cess of  every  promoted  fireman  when  he 
begins  work  as  an  engineer  which  does  not 
always  get  the  attention  which  it  deserves 
from  the  officers  and  firemen.  The  case 
often  comes  up  of  a  man  who  has  fired  on 
a  passenger  train  for  a  number  of  years 
previous  to  his  promotion,  and  who  con- 
siders that  he  needs  no  more  freight  ex- 
perience as  a  preparation  for  service  as  a 
freight  engineer. 

If  the  line  of  promotion  was  from  fire- 
man to  passenger  engineer  direct,  it 
would  not  make  so  much  difference,  but  it 
is  never  that  way.  The  promoted  man 
generally  has  a  long  and  arduous  service 
on  freight  ahead  of  him,  and  his  education 
and  experience  should  be  such  as  to  fit  him 
for  success  as  a  freight  man,  right  from 
the  first  trip  as  an  engineer.  He  should 
be  familiar  with  every  grade  and  curve, 
both  on  the  main  line  and  on  the  sidings 
or  in  yards,  and  thus  know  how  to  work 
the  engine  and  handle  the  train  so  it  will 
always  be  under  his  control,  both  in  start- 
ing and  stopping.  For  the  promoted  mart 
to  gain  this  knowledge  in  a  practical  way 
it  is  necessary  to  see  how  freight  trains  are 
handled  under  all  conditions  of  weather 
and  rail  with  the  varying  grades,  together 
with  tlie  location  of  the  fixed  signals 
which  govern  the  movements  of  his  train, 
as  seen  from  the  freight  tracks  in  yards. 

The  passenger  work  is  of  such  an  en- 
tirely different  character  that  in  a  good 
many  cases  it  crowds  the  ideas  he  gained 
of  the  freight  work  at  the  beginning  of  his 
service  as  a  fireman  to  one  side,  and  when 
he  goes  on  freight  it  is  like  a  new  trade 
altogether. 

On  a  passenger  train  the  engineer  is 
usually  a  man  who  handles  the  train  him- 
self at  all  tiines,  and  depends  on  the  other 
man  to  attend  to  the  fireman's  duties 
strictly :  while  on  freight  there  is  more 
latitude  allowed,  so  that  the  fireman  gets 
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a  better  chance  to  accustom  himself  to  the 
work.  Passenger  trains  usually  gel  the 
good  engines,  which  arc  not  expected  to 
break  down,  and  what  is  left  on  freiKht 
service  will  give  a  fireman  a  better  idea  of 
how  and  when  he  may  expect  to  find  the 
troubles  incident  to  disabled  engines  and 
cars.  Then  the  freight  engines  usually 
are  harder  to  manage,  in  operation,  in  oil- 
ing around,  in  inspection  and  keeping  in 
order.  His  observation  and  familiarity  with 
the  details  of  their  construction  are  abso- 
lutely necessary  when  one  of  them  is  dis- 
abled, in  order  to  get  under  way  as  soon 
as  possible,  and  not  block  the  main  tracks. 

The  young  engineer  on  a  freight  engine 
does  not  always  get  the  regular  man  on 
the  engine  to  help  him  out.  More  often 
he  has  a  spare  fireman,  with  little  or  no 
experience,  so  that  it  is  not  only  necessary 
to  attend  to  all  the  engineer's  work,  but 
also  supervise  that  of  the  fireman.  This 
is  a  full-sized  job  for  an  experienced  man, 
let  alone  the  beginner. 

For  these  reasons — and  still  others  may 
be  stated — we  think  it  very  essential  that 
men  about  to  be  promoted  should  "learn 
the  road  on  freight."  and  unless  they  have 
recently  been  changed  from  main-line 
freight  work  to  passenger  service,  at  least 
six  months  on  freight  engines  on  the  dif- 
ferent divisions  should  be  required  before 
promotion.  Of  course,  the  old  passenger 
firemen  will  not  all  agree  with  this  opinion, 
as  .some  of  them  look  at  it  as  a  step  back- 
wards to  leave  a  passenger  run  and  fire 
an  old  freight  engine;  but  they  can  better 
learn  how  to  get  along  by  seeing  how  some 
one  else  does  it. 

Investigation  on  your  own  road  of  pro- 
moted men  who  have  had  repeated  failures 
as  freight  engineers  will  usually  show  that 
they  have  little  service  as  freight  firemen. 
Think  of  this  point,  boys. 


Electric  Locomotives. 

It  is  not  such  a  long  time  ago  that  we 
used  to  hear  that  the  steam  engine  for 
drawing  railway  trains  on  our  first-class 
roads  would  soon  be  a  back  number,  and 
the  electric  locomotive  would  take  its 
place.  When  the  switching  motor  at  Bal- 
timore proved  that  it  could  handle  the 
heaviest  trains  the  Baltimore  &  Ohio  sent 
through  the  tunnel,  it  was  the  foundation 
for  more  conjectures  as  to  the  time  limit 
for  the  steam  locomotive  to  disappear. 

There  are  several  points  to  look  out  for 
hefore  this  great  change  takes  place.  In 
the  first  place,  the  steam  plant  for  hand- 
hng  trains  is  now-  installed  and  doing  good 
service,  and  while  we  are  the  most  pro- 
gressive nation  on  this  globe,  yet  our 
progress  is  not  radical  enough  to  throw 
away  the  steam  equipment  and  spend  two 
or  three  times  as  much  money  to  install 
the  electric  appliances.  Most  companies 
■will  take  the  conservative  side  and  let  well 
enough  alone. 

Then  the  cost  of  the  stationary  engines, 
toilers    and    d\Tiamos    for    furnishins;    as 


much  ])owcr  as  the  locomotives  now  de- 
velop will  be  a  sum  vastly  in  excess  of 
what  it  costs  to  produce  it  with  locomo- 
tives. 

For  instance :  .Suppose  that  the  regular 
freight  engines  develop  800  hor^e-power, 
which  is  a  low  estimate.  Lots  of  big  switch 
engines  are  'way  above  that,  and  it  is  noth- 
ing unusual  to  see  eight  or  ten  of  them  at 
work  in  one  yard  besides  the  main  line  en- 
gines pulling  out  and  in.  Ten  800  horse- 
power engines  will  call  for  8,000  horse- 
power at  that  one  place,  which  is  a  large 
plant,  as  power  houses  arc  now. 

Then  there  is  another  trouble.  When 
the  snow  is  drifted  and  gets  packed  hard 
on  the  rail,  .so  the  wheels  do  not  get  a 
good  contact  to  pass  the  current  through, 
it  will  stop  the  whole  business.  The  ob- 
servation of  railroad  men  watching  a  snow 
blockade  on  a  street  railroad  will  teach 
them  that  the  steam  locomotive  can  do 
better  in  a  Northern  snow-storm  than  the 
electric  motor.  Steam  can  get  its  power 
or  current  to  the  rail  somehow. 

There  is  no  doubt  that  an  electric  motor 
can  produce  a  rotary  motion  of  the  drivers 
at  a  higher  speed  than  the  reciprocating 
steam  engine,  and  it  has  no  dead  center 
or  no  limit  to  the  speed  at  which  the  driv- 
ers can  revolve,  provided  there  is  electric 
current  furnished  to  do  the  work;  but  till 
some  means  are  found  to  produce  the  cur- 
rent more  cheaply,  carry  it  from  place  to 
place  with  less  danger  to  both  life  and 
inanimate  bodies,  and  do  the  heavy  work 
now  performed  by  the  immense  freight  lo- 
comotives in  everyday  service  on  nearly  all 
the  railroads  of  America,  we  need  not  fear 
that  steam  locomotives  will  be  out  of  com- 
mission. 

For  the  continuous  service  which  we 
have  on  street  railways,  elevated  and  sur- 
face, it  has  distanced  steam.  The  com- 
petition in  this  line  has  brought  up  the 
question  of  substitution  of  electricity  for 
steam  again. 

So  far,  no  very  close  figures  of  the  rela- 
tive cost  of  electricity  and  steam  for  haul- 
ing our  heavy  traffic  have  been  submitted. 
A  practical  trial  will  show  this,  and  until 
that  is  made,  the  steam  locomotive  engi- 
neer and  fireman  can  rest  easy,  and  go 
right  along  striving  to  perfect  themselves 
in  their  special  calling,  confident  that  there 
will  be  a  market  for  their  skill  at  a  fair 
price  for  a  good  many  years  yet. 


A  Brick  Lined  Firebox. 

Many  engineers  interested  in  the  de- 
velopment of  the  locomotive  engine  have 
insisted  that,  from  an  economical  stand- 
point, the  weak  feature  of  the  engine 
is  the  firebox.  The  form  of  the  firebox 
is  awkward  for  applying  the  strengthen- 
ing elements  needed  to  prevent  the  flat 
surfaces  from  being  torn  apart  by  the 
steam  pressure  inside ;  but  to  some  men 
the  W'Orst  part  of  the  firebox  is  that  the 
heated  sheets  being  surrounded  by  water, 
the  heat  of  the  fuel  gases  is  absorbed  so 


rapidly  that  some  portion  of  them  is  con- 
stantly kept  below  the  igniting  tempera- 
ture, and  therefore  passes  into  the  tubes 
withmit  doing  heating  service.  It  has 
been  rationally  argued  that  if  the  high 
initial  temperature  of  the  fire  could  Ijc 
maintained  until  the  fuel  gases  reached 
the  tubes,  there  would  be  a  greater  pro- 
portion of  the  heat  utilized  for  steam 
making. 

This  subject  has  been  repeatedly  dis- 
cussed in  railroad  associations,  in  rail- 
road clubs  and  by  the  engineering  press 
of  America,  and  the  remedies  proposed 
were  generally  that  the  firebox  should  be 
made  of  firebrick  or  other  refractory  ma- 
terial ;  but  the  demand  for  the  change 
has  never  been  strong  on  this  continent 
to  induce  any  railroad  company  to  experi- 
ment with  a  fire-brick  firebox.  We  be- 
lieve there  were  some  experiments  made 
with  freak  locomotives  long  ago,  that  had 
partly  fire-brick  fireboxes,  but  they  did 
not  prove  the  soundness  or  fallacy  of  the 
principle. 

On  the  continent  of  Europe  certain 
railway  companies  have  displayed  more 
enterprise  in  this  direction  than  our  peo- 
ple have  done.  Several  railways  in  Ger- 
many tried  locomotives  with  brick  fire- 
bo.xes,  but  the  results  were  not  satisfac- 
tory, because  the  intense  heat  generated 
burned  out  the  tubes  or  passed  out  of 
them  at  a  ruinously  high  temperature. 
This  may,  however,  have  been  due  to 
faults  in  the  design  of  the  boilers.  A 
boiler  having  about  the  same  length  of 
tube  as  those  used  with  a  water-sur- 
rounded firebox  could  not  be  expected  to 
give  good  results  with  a  firebox  that  did 
not  abstract  any  of  the  heat  from  the  fire. 

There  has  been  in  service  for  the  last 
five  years  on  the  Belgian  State  Railways 
a  locomotive  which  has  what  is  called  the 
Docteur  brick  firebox.  The  engine  was 
designed  for  express  train  service  to  pull 
a  train  of  560.000  pounds  on  a  fairly  level 
road  at  a  speed  of  50  miles  per  hour.  The 
driving  wheels  are  78  inches  diameter,  and 
the  cylinders  placed  inside  the  frames  are 
about  18x24  inches.  The  total  length  of 
the  boiler  is  23.12  feet,  the  firebox  being 
118  inches  long,  and  the  tubes  being  a 
little  over  13  feet  in  length.  The  diam- 
eter of  the  boiler  at  the  smallest  rmg  is 
59  inches,  and  contains  277  brass  tubes, 
about  l^  inches  diameter.  The  grate 
area  is  35.5,  and  the  brick  lining  is  about 
2V2  inches  thick,  made  with  air  cooling 
passages  opening  above  the  level  of  the 
grate,  the  whole  of  the  air  required  for 
combustion  being  drawn  through  these 
passages  and  raised  to  a  temperature 
which  makes  it  really  a  hot-air-fed  fur- 
nace. The  total  heating  surface  is  about 
1.400  square  feet,  all  of  it  being  in  the 
tubes. 

In  other  respects  the  engine  does  not 
depart  from  the  usual  eight-wheel  Bel- 
gian express  engines.  A  somewhat  in- 
ferior grade  of  coal  is  used,  but  it  is  re- 
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ported  to  give  an  evaporation  efficiency 
of  from  8  to  9  pounds  of  water  to  the 
pound  of  coal.  The  lining  of  the  firebox 
is  reported  to  be  quite  durable,  the  fir.st 
one  having  lasted  since  it  was  put  in. 

The  experiment  has  been  so  much  of  a 
success  that  our  enterprising  railroad  com- 
panies ought  to  try  it,  especially  in  the 
districts  where  coal  is  expensive. 


Making  Electricity  Direct  From  Coal. 

Seeing  an  electric  current  employed  to 
heat  hair  curling  tongs  has  moved  a  writer 
in  a  Boston  paper  to  indulge  in  prophecies 
about  the  great  future  in  store  for  the 
electric  current  and  the  innumerable  ways 
in  which  it  is  destined  to  promote  the 
comfort  and  convenience  of  mankind. 
Electricity  has  already  made  great  prog- 
ress into  the  domestic  circle,  and  there  it 
is  probably  only  in  its  infancy.  The  same 
may  be  said  about  the  machine  shop  and 
the  engine  house.  Electricity  is  destined 
to  do  great  things  in  the  transmission  of 
power  and  light ;  but  people  who  wax 
enthusiastic  about  the  numerous  purposes 
for  which  electricity  may  prove  more  con- 
venient than  direct  heat,  should  not  for- 
get that  electricity  is  not  in  itself  a  motive 
power. 

In  the  semi-scientific  articles  written  for 
Sunday  papers  we  are  frequently  seeing 
dissertations  on  what  will  happen  when 
the  discovery  is  made  of  how  to  convert 
the  potential  energy  of  coal  or  of  any 
other  combustible  directly  into  electricity. 
It  is  a  long  time  since  scientists  dis- 
covered that  electricity  was  generated  by 
the  combustion  of  zinc,  and  this  no  doubt 
gave  the  suggestion  as  to  the  possibility 
of  using  fire  or  other  forms  of  heat  for 
making  electricity,  and  many  of  the  most 
powerful  minds  in  the  world  have  worked 
on  the  problem  of  converting  heat  into 
electricity  without  the  intervention  of 
steam  or  heat  engines,  but  their  labors 
have  been  entirely  fruitless.  A  few  years 
ago  the  announcement  was  made  that  the 
revolutionary  problem  of  converting  heat 
into  electricity  had  been  solved,  but  when 
thoroughly  investigated  the  electricity- 
making  furnace  turned  out  to  be  nothing 
more  than  an  ingenious  battery. 

The  nearest  approach  to  the  generating 
of  electricity  by  heat  is  in  the  thermo- 
pile, the  principle  of  which  was  discovered 
many  years  ago  by  a  scientist  named  See- 
beck.  The  discovery  was  that  when  a 
circuit  composed  of  two  different  metals 
soldered  together  has  one  of  its  junctions 
heated,  an  electric  current  will  be  pro- 
duced. Instruments  made  on  this  prin- 
ciple have  been  greatly  used  for  scientific 
investigations,  and  have  demonstrated 
certain  valuable  facts  about  heat  and 
physics,  but  it  does  not  seem  capable  of 
being  used  on  a  large  scale. 

In  spite  of  the  multitude  of  failures  to 
obtain  electricity  cheaply  as  a  direct  pro- 
duct of  carbon  or  other  substance  the 
belief     is     widespread     among     sanguine 


thinkers  that  the  thing  will  be  worked 
out  some  day.  The  sanguine  tempera- 
ment and  the  imagination  that  can  con- 
ceive the  tremendous  industrial  revolu- 
tion that  would  flow  from  the  full  energy 
of  coal  being  utilized  in  making  electricity 
direct,  assumes  that  it  must  come  about, 
and  in  the  absence  of  telling  how  it  will 
be  done  prophecies  are  made  in  a  vague 
way  that  it  must  be  done.  That  does  not 
bring  the  act  any  nearer  realization. 
There  have  been  many  scientific  problems 
of  a  highly  desirable  nature  that  never 
make  any  progress.  It  has  seemed  very 
desirable  that  transportation  should  be 
carried  on  in  the  air,  where  there  would 
be  no  rail  wear  or  wheel  friction  to  op- 
pose movement,  but  every  effort  in  that 
direction  has  proved  futile,  and  there  are 
obstacles  to  success  not  likely  ever  to  be 
overcome.  There  seems  to  be  nothing 
that  the  genius  of  man  wrestles  with 
which  is  absolutely  impossible,  but  the 
making  of  electricity  direct  from  coal  and 
the  guiding  of  vessels  through  the  air  are 
engineering  triumphs  not  yet  in  sight. 


The  Misfortune  of  Qrowing^Old. 

"Young  men  for  war  and  old  men  for 
council"  is  an  ancient  aphorism  based  on 
the  experience  of  ages.  It  seems  to  us 
that  in  America  the  leaders  in  nearly  all 
lines  of  business  are  adopting  a  policy 
entirely  the  opposite  to  what  long  experi- 
ence has  proved  to  be  the  safest  and  best, 
for  the  rule  of  the  day  appears  to  be :  Dis- 
charge all  old  men  except  presidents,  and 
put  young  men  in  their  places.  It  used 
to  be  the  case  that  a  man  was  valued  for 
the  experience  gained  in  his  business,  but 
nowadays  when  a  man  is  beginning  to 
get  ripe  in  experience  he  is  liable  to  be 
pushed  aside  as  worthless.  There  are 
some  men  so  constituted  that  they  cling 
with  blind  fidelity  to  the  practices  of  their 
youth,  and  who  oppose  advancement  and 
progress  as  dangerous  innovations.  Men 
of  that  peculiarity  are  not  fitted  by  nature 
to  direct  or  manage  any  kind  of  work ; 
but  men  with  these  characteristics  are 
comparatively  rare,  and  progressive  old 
men  should  not  be  punished  for  those 
whose  minds  become  fossilized  long  be- 
fore the  infirmities  of  age  overtake  them. 

The  tendency  to  discharge  employes  and 
officials  because  they  are  getting  old  is 
common  to  every  department  of  business, 
and  for  the  last  few  years  it  has  been  in- 
flicting cruel  blows  upon  railroad  men. 
"We  must  keep  up  to  date,"  is  the  battle- 
cry  of  the  men  who  lead  this  movement, 
and  an  idea  frequently  based  on  a  fallacy 
is  offered  to  justify  hardships  inflicted 
and  to  defend  a  policy  which  is  frequentlv 
vicious,  expensive  and  the  opposite  to  pro- 
gressive. Railroad  operating  and  railroad 
management  have  been  learned  by  a  tenta- 
tive process  in  which  trial,  test  and  exper- 
ience indicated  the  best  method,  the  best 
forms  and  the  safest  practices.  The  high 
success    achieved    has    to    a    great    extent 


been  built  upon  failures.  The  most  valu- 
able capital  of  experience  consists  fre- 
quently in  the  knowledge  of  things  that 
will  not  work  and  methods  that  will  end  in 
failure.  Yet  to-day  the  men  who  are  rich- 
est in  this  kind  of  capital  are  no  longer  in 
demand  by  railroad  companies.  While  the 
discussion  on  engineers  wearing  spectacles 
was  going  on  in  our  columns,  the  man- 
ager of  a  big  railroad  system  wrote  tak- 
ing the  stand  that  railroad  companies 
ought  not  to  be  deprived  of  the  services 
of  experienced  engineers  if  aid  to  the  eye- 
sight would  protract  their  time  of  service. 
That  displayed  sound  judgment,  for  the 
old  engineer  had  already  passed  through 
the  course  of  mistakes  which  are  avoided 
only  by  the  teaching  of  practical  experi- 
ence. The  same  reasoning  applies  to  near- 
ly all  departments  of  business,  and  it  ap- 
plies with  greater  force  as  we  rise  up  the 
ladder  of  position.  Master  mechanics, 
superintendents  and  others  have  been  a 
long  time  learning  the  pitfalls  to  avoid  in 
carrying  on  their  responsible  duties.  The 
recollection  of  past  mistakes  has  inten- 
sified their  vision  for  the  detection  of 
fallacies  and  lines  of  weakness ;  yet  as 
soon  as  an  official  of  that  training  attains 
a  mature  age  and  gets  out  of  a  position 
through  the  everlasting  changes  in  rail- 
road life,  it  is  practically  impossible  to 
find  new  employment.  To  all  inquiries  he 
is  told,  "We  prefer  younger  men."  That 
really  means,  in  many  cases,  that  we  pre- 
fer the  capacity  for  making  more  blunders 
than  the  experienced  man  would  make; 
and  what  is  frequently  a  good,  efficient, 
faithful  official  is  at  the  end  of  his  use- 
fulness because  it  has  become  the  fashion 
to  employ  young  men. 


Autobiography  of  a  Locomotive. 

"Ajax  Loquitor,  or  The  Autobiography 
of  an  Old  Locomotive  Engine."  by  Robert 
Weatherburn,  M.  I.  M.  E.,  is  a  book  of 
150  pages,  5x8  inches,  recently  published 
by  Crosby,  Lockwood  &  Son,  London.  It 
is  supposed  to  be  a  locomotive  giving  its 
own  autobiography,  but  it  also  contains  a 
great  deal  of  sensible  talk  about  the  design 
and  handling  of  locomotives.  Nearly 
every  important  part  of  the  engine  be- 
comes the  subject  of  description  and  philo- 
sophic reflections.  One  of  the  best  divi- 
sions relates  to  engine  drivers,  and  the 
author  proves  that  he  is  quite  familiar 
with  the  idiosyncrasies  of  that  class  of 
men.  Here  is  a  fair  specimen  out  of  that 
part:  "Bob  was  a  quiet  experimentalist 
in  his  way,  and  often  tried  my  patience  by 
not  letting  well  alone.  I  have  known  him 
to  have  five  or  six  of  his  notions  at  work 
on  me  at  one  time ;  but  his  good  humor 
and  sunny  disposition  more  than  recon- 
ciled me.  The  only  shadow  in  his  path 
was  old  Nixon,  the  works  foreman,  who, 
in  the  spirit  of  his  class,  would  insist  that 
he  knew  the  engine  and  what  was  needed 
better  than  Steel.  Intuitively  I  knew 
when   they   had    met   to   disagree    by   the 
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Inistling  way  in  wliich  Steel  mounted  the 
footplate,  and  would  commence  liumniinf; 
his  favorite  tune  of  "Scots  wha  ha'e;'  hut 
the  bellicose  fit  never  lasted  long,  and 
when  the  tune  was  changed  for  'Old  Dog 
Tray'  I  felt  more  contented,  knowing  that 
he  was  himself  again. 

"Their  greatest  contentions  were  re- 
specting the  proper  weight  of  my  driving 
wheels  and 'the  set  and  lap  of  valves. 
Ni.xon  used  to  make  occasional  alterations 
without  letting  the  other  know;  and  in 
order  to  detect  any  such  aggressions  Bob 
used  to  make  wire  gages  of  the  position 
of  the  axle-boxes  and  valve-spindles  to  his 
own  liking,  and  should  any  serious  dis- 
crepancy be  found  after  repairs,  he  would 
insist  that  Ajax  was  Ajax  no  longer.  I 
must  say  that  he  was  generally  in  the 
right,  although  oblivious  to  conditions. 

"One  of  his  choicest  fads  was  a  good 
model  of  my  valves  and  ports,  by  which  he 
would  logically  prove,  to  his  own  satisfac- 
tion, and  to  the  bemuddling  of  others,  that 
with  the  absence  of  internal  lap  I  was  not 
nearly  as  good  as  I  should  be.  owing  to 
the  steam  getting  away  too  early ;  and, 
much  to  my  chagrin,  he  at  length  per- 
suaded our  engineer  to  (it  me  with  valves 
with  a  quarter  of  an  inch  internal  lap, 
promising  that  he  would  then  conclusively 
prove  the  advantage.  The  result  was  a 
severe  blow  to  our  joint  prestige;  for  how 
we  blundered  through  that  miserable  jour- 
ney I  could  never  tell,  and  my  old  friend 
left  me  that  night  for  the  first  time  very 
much  disappointed  and  indeed  miserable. 
Nevertheless,  many  of  his  schemes  were 
really  good,  and  his  career  as  a  driver 
justified  the  high  opinion  in  which  he  was 
universally  held. 

"He  was  full  of  specifics.  As  a  conse- 
quence of  his  success  and  reputation  as  a 
good  driver  he  was  considered  a  great 
authority,  and  was  often  consulted  by  his 
mates  on  matters  pertaining  to  the  man- 
agement of  engines.  Wise  and  often 
mysterious  in  his  replies,  like  all  oracles, 
he  frequently  left  his  clients  in  doubt  as 
to  his  true  meaning.  But  this  I  have  no- 
ticed as  a  peculiarity  of  men  of  far  greater 
pretensions  than  Bob  Steel.  When  wish- 
ful to  be  very  impressive  he  rhymed,  but 
without  madness." 


comotives,  and  thinks  that  the  four-cylin- 
der type  most  thoroughly  meets  the  rc- 
(luirements  of  train  service.  He,  how- 
ever, discusses  the  merits  and  shortcom- 
ings of  the  two-cylinder  type  and  favors 
the  arrangements  by  which  two-cylinder 
compounds  may  be  changed  to  work  sim- 
ple at  the  will  of  the  engineer. 

People  who  interest  themselves  in  fast 
trains  will  find  this  book  a  thoroughly  re- 
liable reference,  for  it  is  entirely  up  to 
date  for  trains  outside  of  the  United 
States.  The  illustrations  comprise  loco- 
motives, cars,  trains  in  motion,  stations 
and  signals.  The  express  locomotives  and 
trains  in  the  British  Isles  receive  the  lion's 
share  of  attention.  The  book  concludes : 
"Now  we  conclude  our  studies  by  wishing 
again  to  the  steam  locomotive  a  long  and 
brilliant  life,  and  that  it  will  not  be  fright- 
ened by  the  electric  locomotives  more  or 
less  problematic  for  the  future." 


Performance  of  Fast  Trains  in  Europe. 

We  have  had  on  our  book  tabic  for  sev- 
eral months  a  very  handsomely  illustrated 
book,  written  in  French,  by  Camille  Bar- 
bey,  a  well-known  Swiss  engineer  ami 
railroad  manager.  The  title  is  "Le  Ser- 
vice ."Kctuel  des  Trains  Rapides,"  and  it 
tells  about  many  journeys  on  fast  railwav 
trains  in  ditTerent  European  countries. 
Not  only  are  the  weight  and  speed  of  dif- 
ferent trains  on  all  the  leading  railways 
in  Europe  carefully  given,  but  there  are 
exhaustive  descriptions  of  all  kinds  of 
railway  machinery,  locomotives  and  cars 
receiving  most  attention.  Mr.  Barbey  is 
evidently  a  firm  believer  in  compound  lo- 


BOOK  NOTICE. 

Compound     Engines.     By     James     Tribe, 

Racine,  Wis.     Price  $1.50. 

Most  books  on  this  subject  are  large  in 
size,  heavy  in  composition  and  have 
enough  calculus  and  algebra  to  frighten 
anyone  but  a  student  fresh  from  college. 
This,  on  the  contrary,  is  a  small  hand  or 
pocket  book,  with  round  corners,  red 
edges  and  bound  in  flexible  leather,  mak- 
ing it  just  the  book  for  the  busy  man.  It 
is  divided  into  fifteen  sections,  and  seems 
to  contain  about  all  the  practical  points  in 
which  an  engineer  is  interested,  while  the 
clear  manner  in  which  the  author  explains 
his  meanings  and  works  out  examples  of 
the  various  cases  makes  it  a  valuable  ad- 
dition to  any  engineer's  library.  Although 
stationary  engines  are  dealt  with,  the  laws 
of  expansion  are  the  same  in  all  classes  of 
engines,  and  the  points  brought  out  are 
of  interest  to  all  engineers.  Air  pumps, 
injection  water  and  condensing  apparatus 
generally  are  discussed,  and  examples 
worked  out  so  that  any  engineer  can  see 
how  the  different  problems  are  calculated. 
The  best  ratios  of  cylinders  for  various 
conditions  are  treated  in  a  rational  man- 
ner and  can  be  relied  on,  as  Mr.  Tribe  is 
an  authority  on  this  subject.  Best  of  all, 
they  can  be  done  with  the  ordinary  rules 
of  arithmetic. 


Here  is  a  new  way  of  holding  your  seat 
on  a  train  when  you  have  occasion  to 
leave  it.  The  other  morning  a  traveling 
man  of  Arkansas  City  got  on  the  train  and 
was  walking  through  looking  for  a  seat, 
when  he  discovered  one  which  to  all  ap- 
pearances was  unoccupied.  He  went  to 
it,  and  imagine  his  surprise  when  he  saw 
a  six-shooter  calmly  resting  on  the 
cushion.  He  passed  on  and  found  a  seat 
in  another  part  of  the  car.  He  says  that 
jieople  came  in  and  started  for  that  seat, 
but  as  soon  as  they  saw  what  it  contained, 
marched  on.     Try  it  some  time. 


Warming  up  in  the  South. 

EDITOKIAI-  COkRESPONUENCE. 

In  the  early  part  of  July,  when  the  earth 
was  getting  roasted  in  the  Northern 
States,  I  found  myself  one  evening  com- 
fortably seated  in  the  "Vestibule  Limited"' 
train  which  leaves  Chicago  at  5.45  P.  M. 
on  the  Illinois  Central,  and  goes  direct  to 
New  Orleans.  The  distance  is  about  the 
same  as  that  from  New  York  to  Chicago, 
and  is  made  in  about  twenty-four  hours. 
All  the  railroads  running  between  the 
Eastern  States  and  Chicago  are  noted  for 
the  beautiful  scenery  they  pass  through. 
but  the  trip  from  Chicago  to  New  Orleans 
presents  attractions  that  are  not  seen  by 
those  who  travel  from  East  to  West  or 
who  follow  within  three  or  four  degrees' 
variation  of  latitude.  In  going  from  Chi- 
cago to  New  Orleans  the  traveler  goes 
over  about  twelve  degrees  of  latitude,  and 
it  takes  him  from  the  temperate  almo>t 
into  the  tropical  zone.  The  physical  feat- 
ures of  the  route  are  no  less  attractive 
than  tho.  e  witnessed  in  an  East  to  West 
journey,  and  there  are  found  the  addi- 
tional attractions  of  seeing  the  variations 
of  vegetation  and  forest  growth  from  the 
rugged  forms  that  spring  to  life  after  the 
rigors  of  a  semi-arctic  winter  and  of  those 
that  bask  all  the  year  in  the  joys  of  un- 
frosted  sunshine. 

After  dinner  in  the  democratic  air  of 
the  smoking  room,  while  we  were  rushing 
over  the  far-stretching  emerald  prairies  of 
Illinois  at  the  rate  of  sixty  miles  an  hour 
without  jar  or  jolt,  I  got  into  conversa- 
tion with  a  gentleman,  and  we  naturally 
talked  about  the  splendid  condition  of  the 
railroad  we  were  riding  upon  and  the 
great  future  prosperity  in  store  for  the 
company.  My  new-made  acquaintance 
was  very  enthusiastic  about  the  advantages 
which  a  good  North  and  South  road  pos- 
sessed over  one  running  from  East  to 
West,  which  was  something  new  to  me : 
for  it  used  to  be  generally  admitted  that 
North  and  South  roads  made  small  earn- 
ings compared  with  those  that  carried  the 
crops  of  the  West  to  the  Atlantic  sea- 
board and  brought  merchandise  back  to 
pay  for  the  crops. 

The  gentleman  quickly  displayed  won- 
derful knowledge  of  all  the  transportation 
problems  on  this  continent.  He  said  the 
Illinois  Central  has  more  to  haul  both 
ways  than  any  of  the  east  and  west  roads. 
"You  will  see  as  you  go  along,"  he  re- 
marked, '"that  they  are  carrying  all  kinds 
of  Northern  farm  products.  Northern 
merchandise  and  coal  South,  and  the  re- 
turn trains  are  loaded  up  with  the  pro- 
ducts of  the  South.  They  are  hauling 
North  vegetables  and  fruit  and  lumber  and 
a  great  variety  of  other  Southern  pro- 
ducts." My  informant's  information  proved 
correct,  and  he  proved  to  be  a  good 
authority  on  many  other  matters,  for  he 
was  no  less  a  personage  than  General 
Sooy  Smith,  the  famous  civil  engineer 
who  built  the  first  steel  bridge  of  any  con- 
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sequence,  and  proved  to  the  world  tl\at 
steel  was  a  good  material  for  bridge  con- 
struction. We  sat  and  talked  railroading, 
engineering  and  other  congenial  topics  un- 
til nearly  2  o'clock  in  the  morning,  and  I 
never  spent  a  more  interesting  night. 

When  daylight  appeared  we  were  in 
Tennessee,  getting  towards  Memphis, 
which  was  my  temporary  destination.  In 
the  night  we  had  jumped  from  the  i)rairies 
of  Illinois,  with  the  long-stretching  fields 
of  corn,  the  prosperous-looking  farm- 
houses surrounded  by  orchards  and  wide 
pastures  filled  with  live  stock,  varied  by 
fields  of  small  grains,  into  a  land  where 
the  field  products  would  look  new-  and 
strange  to  those  who  had  not  seen  them 
before.  We  were  in  the  land  of  cotton,  or 
rather  over  the  entrance  to  it.  For  a  time 
patches  of  cotton  were  alternated  by  big- 
ger patches  of  corn ;  but  as  we  proceeded 
the  cotton  began  to  get  the  best  of  it. 
There  is  a  wise  saying,  "Never  put  all 
your  eggs  into  one  basket,"  which  applies 
very  forcibly  to  farmers  with  their  crops. 
There  has  been  a  tendency  among  the  far- 
mers of  the  South,  especially,  to  devote 
their  attention  to  one  kind  of  crop,  and 
when  that  failed  they  were  destitute.  Dur- 
ing this  trip  through  the  South  I  noticed 
much  greater  diversity  of  crops  every- 
where South  of  the  thirty-eighth  parallel 
of  latitude  than  I  had  ever  seen  before. 

The  trip  over  the  Illinois  Central  from 
the  Ohio  river  to  New  Orleans  leads  the 
traveler  through  a  wonderfully  interesting 
country,  both  in  general  diversity  of  scen- 
ery and  in  details.  Now  we  are  spinning 
through  heavily-wooded  lands,  with  here 
and  there  small  clearings,  where  cotton  and 
corn  and  sweet  potatoes  are  seen  grow- 
ing in  stump-dotted  fields.  Then  there  are 
lakes  and  rivers  and  morasses,  to  be  fol- 
lowed by  fine  valleys  of  cultivated  farms 
that  evidently  have  been  the  "plantations" 
of  other  days.  The  general  tendency  is 
towards  rolling  woodlands,  but  in  some 
sections  the  scenery  is  quite  mountainous, 
with  glens  and  gorges  producing  contrasts 
of  shade  and  color  that  few  regions  can 
equal.  Other  districts  are  almost  as  flat 
as  middle  Illinois. 

To  people  who  know  the  growth  per- 
sonages in  the  woods  and  fields,  the  trip  to 
the  South  is  an  unceasing  source  of  won- 
der and  delight.  Looking  at  trees,  one 
leaves  behind  the  oak  and  "the  ash  and 
the  bonny  elm  tree,"  as  the  Scotch  song 
goes,  and  added  to  them  the  maple,  the 
hickory,  the  poplar  and  different  pines, 
may  be  said  to  form  the  Northern  tree 
world,  I  did  not  miss  any  of  the  old 
friends  among  the  thickets  and  groves  of 
the  South,  but  renewed  acquaintance  with 
others  we  seldom  see  in  the  North — trees 
that  love  heat  and  moisture  to  bring  out 
their  smiling  glories.  First  among  these 
beauties  was  the  magnolia,  which  has  no 
objection  to  the  plebeian  shrubs  and  para- 
sites that  densify  the  Southern  forests, 
and  then  came  the  live  oak,  an  aristocratic 


member  of  the  tree  family,  wliich  does  not 
entirely  refuse  to  mingle  its  shadows  with 
the  sassafras,  the  cypress  and  the  tamarac. 
There  were  others  that  I  had  never  been 
formally  introduced  to,  unless  it  be  the 
yellow  pine,  and  so  I  shall  not  attempt  to 
tell  how  much  they  contributed  to  the 
beauty  of  these  vari-colored  woodlands. 
If  an  artist  could  do  justice  to  the  wealth 
and  variety  of  coloring  that  these  denizens 
of  the  forests  present  to  the  naked  eye,  he 
would  make  a  series  of  pictures  such  as 
the  art  world  has  never  seen. 

As  we  approached  Memphis  we  passed 
through  numerous  "truck"  farms,  where 
the  market  products  are  raised  that  give 
Chicago  the  finest  selection  of  vegetables 
and  fruits  of  any  city  in  the  world.  It 
looked  as  if  eight  or  ten  acres  of  well  cul- 
tivated land  were  sufficient  to  keep  a  large 
family  in  comfort.  While  looking  at  the 
numerous  small  patches  of  land  that  gave 
comfort  and  prosperity  to  every  family 
working  on  them,  I  acknowledged  the 
truth  of  a  remark  made  by  General  Smith, 
that  the  South  could  provide  comfortable 
homes  for  the  whole  pauper  population  of 
the  North  if  they  could  only  be  induced  to 
embrace  the  opportunities  always  open  to 
them. 

I  have  been  in  Memphis  several  times, 
always  in  summer,  and  it  has  never  struck 
me  as  a  town  to  hie  to  when  the  tempera- 
ture in  the  North  is  climbing  towards  the 
100°  mark.  This  time  I  landed  on  July 
4,  and  a  very  short  stay  convinced  me  that 
Greenland's  icy  mountains  would  have 
been  more  comfortable.  However,  I  went 
to  the  various  railroad  engine  houses,  and 
generally  found  that  the  friends  I  was  in 
search  of  were  celebrating  Independence 
Day.  In  the  afternoon  my  old  friend  R. 
H.  Briggs,  master  mechanic  of  the  Kansas 
City,  Memphis  &  Birmingham,  past  presi- 
dent of  the  Alaster  Mechanics'  Associa- 
tion, called  upon  me  at  the  Hotel  Guyon, 
with  his  son,  and  while  we  were  visiting 
together  a  neighboring  building  took  fire 
and  spread  the  flames  to  the  hotel,  which 
was  soon  burned  down,  I  took  my  ex- 
perience in  the  fire  as  a  warm  welcome  to 
the  South. 

My  progress  from  Memphis  involved  a 
series  of  stoppages  at  every  place  where 
the  Illinois  Central  had  division  shops. 
The  particulars  of  what  I  saw  must  lie 
over  for  another  letter.  But  here  I  must 
say  that  on  every  division  I  found  that  the 
company  were  carrying  out  betterments 
and  improvements  on  the  property  that 
will  make  the  Illinois  Central  Railroad  an 
ideal  line  for  the  transportation  of  freight 
and  passengers  safely  and  expeditiously 
at  low  cost.  I  have  been  aware  from  per- 
sonal connection  that  the  company  for 
eight  or  nine  years  have  had  stone  crush- 
ers at  work  preparing  rock  ballasting,  and 
I  know  that  these  crusher  plants  are  now 
laboring  to  meet  the  demands  of  the  en- 
gineering department  for  this  kind  of  bal- 
last.    It    seemed    that    on    every    division 


work  was  going  on  in  the  reduction  of 
grades,  on  the  straightening  of  the  track, 
and  on  the  doubling  of  track  where  press 
of  business  demands  it.  They  are  also 
extending  sidings  and  putting  in  auto- 
matic station  signals  where  these  aids  to 
the  prompt  and  safe  movement  of  trains 
are  necessary. 

In  "The  American  Railroad  Manual" 
for  1873  I  find  the  remarks:  "The  Illinois 
Central  Railroad  is  one,  which,  by  its  con- 
.servative  management,  has  done  perhaps 
more  to  raise  the  standard  of  American 
securities  in  the  financial  centers  of  Eu- 
rope than  any  railroad  company  in  this 
country."  That  was  twenty-seven  years 
ago,  but  the  same  conservative  policy  has 
been  maintained,  and  a  spirit  of  enlight- 
ened enterprise  has  been  added  to  it  of 
late  years,  which  promises  to  make  the 
Illinois  Central  one  of  the  best  railroad 
properties  in  the  world.  A.  S. 


Engine  Numbers. 

On  one  of  the  prominent  trunk  lines 
there  is  a  move  being  made  to  remove  the 
large  numbers  now  placed  on  the  sides  of 
tenders  and  send  them  out  plain,  so  they 
can  be  changed  from  one  engine  to  an- 
other when  necessary  without  painting  out 
the  old  numbers  and  inserting  new  ones. 

While  this  is  a  move  in  the  line  of  in- 
terchangeability  and  economy,  yet  there 
is  another  point  to  consider,  which  is  of 
some  importance  to  trainmen  where  the 
number  of  the  engine  is  used  to  identify 
the  train.  The  number  on  the  engine  is 
usually  small,  so  that  the  large  number  on 
the  tender  is  used  to  identify  the  train  in 
the  case  of  meeting  orders,  etc. ;  it  can  be 
accurately  made  out  both  at  a  distance  or 
when  passing  at  full  speed.  Engine  num- 
bers should  be  made  very  plain,  so  there 
will  be  no  possibility  of  a  mistake. 

At  night  the  headlight  numbers  must 
be  carefully  looked  after  just  as  the  en- 
gine passes. 

On  systems  where  the  trains  have  spe- 
cific numbers  independent  of  the  engine 
numbers,  and  these  train  numbers  are 
carried  on  a  bar  in  front  of  headlight 
glass,  it  does  not  matter  very  much 
whether  the  engine  numbers  are  very 
clearly  seen  when  passing,  but  where  this 
practice  of  numbering  trains  is  not  fol- 
lowed the  engine  numbers  should  be  very 
plain,  as  a  safety  precaution. 


The  Ingersoll-Sergeant  Drill  Company 
have  recently  sent  out  their  revised  Com- 
pressor Catalogue  No.  33.  It  is  a  beauti- 
fully illustrated  book  of  105  pages,  and 
contains  a  great  deal  of  useful  informa- 
tion on  the  flow  of  air  through  pipes  and 
a  variety  of  formulae  and  details  which 
will  be  found  very  useful  by  the  operative 
engineer.  Anyone  interested  in  air  com- 
pressors will  find  this  book  a  very  con- 
venient assistant.  We  understand  that  the 
catalogue  will  be  sent  free  to  people  in- 
terested in  air  compressors. 


Seplombci-,   1800. 
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QUESTIONS    ANSWERED. 

Corrcspondcnls  7vis/iiii,i^  to  have  ques- 
lions  aimuered  in  IhcRC  culumns  should 
sind  in  their  names  and  addresses,  not  for 
publication,  but  for  evidence  of  e^ood  faith. 
II  r  thrown  all  anonymous  letters  into  the 
waste  basket. 

(84)  L.  C.  M.,  ConiK'.-uit.  ().,  Willi's: 
Will  my  letter  on   "Help    ICngineers  to 

Find  Employment"  be  pulilished  ?  A. — 
No.  We  do  not  publish  anonymous  letters. 

(85)  R.  Y.  B.,  Cleveland,  writes: 
Mow   does   the  capacity   for  labor  of  a 

healthy  grown  man  compare  to  that  of  a 
horse?  A. — An  ordinary  horse  is  capable 
of  raising  about  22.000  pounds  one  foot 
per  minute.  A  strong  inan  can  raise  about 
4.500  pounds  one  foot  per  minute,  or  its 
equivalent.  So  the  man  has  power  about 
one-fifth  that  of  a  horse. 

(86)  J.  S.,  Scranton.  Pa.,  writes : 

I.  What  is  the  relative  bulk  of  bitu- 
minous and  of  anthracite  coal?  A. — t. 
Bituminous  coal  weighs  about  52  pounds 
per  cubic  foot;  anthracite  weighs  about 
54  pounds  for  the  same  bulk.  2.  What  is 
the  cubic  measure  of  a  ton  of  bituminous 
coal?  A. — 2.  A  ton  (2,000  pounds)  of 
bituminous  coal  fills  about  40  cubic  feet. 

(87)  J.  T.,  Kingston,  New  Zealand, 
writes : 

Can  a  valve  of  a  locomotive  have  both 
inside  lap  and  inside  lead  at  the  same 
time?  A. — No.  There  is  really  no  such 
thing  as  inside  lead.  If  the  valve  is  cut 
away  so  that  release  begins  before  the 
valve  reaches  the  middle  of  the  seat,  it  is 
called  inside  clearance.  Of  course  it  ac- 
celerates the  exhaust  period,  and  on  that 
account  may  be  called  lead. 

(88)  J.  L.  L..  Harrisburg,   Pa.,  writes: 
Will  you  kindly  tell  me  the  number  of 

pounds  a  consolidation  locomotive  will 
pull  on  a  level  track,  with  cylinders  20  x  24 
inches,  driving  wheels  50  inches  diameter, 
boiler  pressure  130  pounds?  Also  please 
give  simplest  rule  for  calculating  same. 
A. — You  will  find  a  formula  for  calculat- 
ing the  power  of  locomotives  in  the  Jan- 
uary number  of  Locomotive  Engineering, 
this  year,  and  you  will  find  it  in  Sinclair's 
"Locomotive  Engine  Running  and  Man- 
agement." 

(89)  Inquirer,  Detroit,  Mich.,  writes: 
We  were  discussing  questions  that  were 

likely  to  be  asked  by  the  train  master, 
and  a  dispute  arose  on  the  question.  What 
is  a  time  card?  One  party  held  that  it 
was  a  schedule  made  to  regulate  the  move- 
ment of  trains,  but  a  lot  of  other  defini- 
tions were  given.  What  do  you  call  it? 
A. — A  time  card  is  a  list  of  stations  and 
the  time  at  which  trains  should  arrive  and 
depart.  It  also  defines  the  rights  of  cer- 
tain trains,  and  contains  rules  for  the 
movement  of  trains. 

(90)  S.  C.  C,  Hartford,  Conn.,  writes : 
I  have  had  a  little  dispute  with  a  friend 

of  mine  about  the  motion  of  the  eccentric 
and  the  crank.  He  claims  that  the  two 
motions  are  difTerent,  the  eccentric  giving 


a  faster  motion  than  the  crank,  at  a  certain 
point,  in  other  words,  that  if  eccentric 
and  crank  (both  having  same  throw)  are 
connected  to  and  work  the  same  object  as 
,1  v.ilve,  the  object  will  bind  at  a  certain 
point.  I  claim  that  the  motion  is  exactly 
the  sairie  at  all  points,  and  that  the  object 
will  not  bind.  Can  you  kindly  settle  the 
dispute?  A. — You  are  right.  The  motion 
of  crank  .ind  eccentric  are  exactly  the 
same. 

(gi)  K.  A.,  Providence,  R.  I.,  writes: 
In  reading  scientific  papers  I  have  fre- 
quently met  with  the  expressions  "unit  of 
heat  and  unit  of  work."  Now,  I  know 
that  unit  is  a  measured  quantity,  such  as 
a  pound  of  butter,  but  I  do  not  see  how 
it  is  applied  in  the  way  mentioned.  If 
you  will  explain  the  thing  to  me  in  Loco- 
motive Engineering,  you  will  help  out 
others  besides  myself.  A. — i.  A  unit  of 
heat  is  the  amount  of  heat  required  10 
raise  the  temperature  of  water  one  degree 
Fahr.  at  what  is  called  its  greatest  density, 
which  is  just  above  the  freezing  point. 
This  is  often  called  the  British  thermal 
unit,  and  is  equal,  when  converted  into 
mechanical  work,  to  the  energy  required 
to  raise  one  pound  weight  772  feet.  2.  A 
unit  of  work  is  one  pound  raised  one 
foot.  The  most  common  way  of  measur- 
ing work  is  by  the  horse-power.  One 
horse-power  is  estimated  as  33,000  pounds 
lifted  one  foot  per  minute. 


Flint  &  Pere  Marquette  Moguls. 

The  Flint  &  Pere  Marquette  Railroad 
have  lately  received  five  large  mogul  en- 
gines from  the  Brooks  Locomotive  Works 
which  have  some  novel  features  that  arc 
a  departure  from  the  ordinary  standards. 
The  cylinders  are  18  inches  bore,  and 
have  an  unusually  long  stroke,  30  inches, 
which  Master  Mechanic  Hatswell  expects 
will  give  better  results  in  freight  service 
than  a  shorter  stroke.  Piston  valves  are 
used  which  admit  the  live  steam  from  be- 
tween the  heads  of  the  valve.  The  valve 
seat,  or,  properly  speaking,  the  bore  of 
the  steam  chest,  is  part  of  the  cylinder 
and  half  saddle.  This  steam  chest  is  not 
over  the  cylinder,  but  at  an  angle,  and 
just  over  the  frame.  The  rocker  boxes 
and  rocker  arms  are  inside  the  frame,  so 
that  the  valve  rod  is  inside  of  the  for- 
ward drivers  instead  of  outside  of  them. 
This  allows  a  proper  length  for  the  eccen- 
tric blades.  The  two  eccentrics  for  each 
side  of  the  engine  are  cast  together  and 
finished  up  that  way.  The  wheel  centers 
are  of  cast  steel,  50  inches  in  diameter: 
all  tires  flanged.  A  single  long  spring 
extends  from  one  forward  driving  box 
to  the  other,  resting  on  top  of  the  driving 
boxes.  The  equalizer  going  to  the  pony 
truck  is  hung  to  the  middle  of  this  spring, 
so  that  the  spring  acts  as  a  cross  equal- 
izer. 

The  boiler  is  of  the  Belpaire  type,  sets 
on  top  of  the  frame,  extends  over  the 
rear  driving  axle,  carries   180  pounds  of 


steam,  has  the  J.  Snowden  Bell  extension 
front  end,  and  is  supjilicd  with  two  Ohio 
injectors.  The  engine  deck  is  about  a 
foot  above  the  level  of  the  tender  frame 
and  bottom  of  the  water  tank.  The  water 
space  runs  clear  across,  so  there  is  a  water 
bottom  under  the  coal  space  in  the  tender 
as  well  as  at  the  sides.  The  tender  car- 
ries 4,500  gallons  of  water  and  8  tons  of 
coal. 

These  engines  weigh  about  135,000 
pounds,  exclusive  of  tender.  They  have 
a  tractive  force  of  26,556  pounds  at  85  per 
cent,  of  the  boiler  pressure  for  full  stroke. 

They  are  used  in  heavy  freight  service, 
and  giving  excellent  results.  The  accounts 
of  work  done  by  engines  on  this  railroarl 
are  kept  in  ton-miles,  so  that  it  is  an  easy 
matter  to  know  just  what  they  are  doing. 
They  show  a  considerable  saving  for  fuel 
and  wages  over  the  18  x  24  moguls  in  the 
same  service.  The  Flint  &  Pere  Mar- 
quette officials  are  very  proud  of  the 
record  they  are  making. 


5ale    of     Life     Insurance    at     Railroad 
Ticket  Offices. 

His  train  left  the  Jersey  side  at  7.25 
P.  M.,  but  he  hurried  across  the  ferry  to 
make  sure  of  getting  a  sleeping-car  berth. 
"Lower  to  Cleveland,  please,"  he  said,  as 
he  presented  himself  at  the  ticket  office 
window.  "Pullman  tickets  on  sale  in 
half  an  hour — at  7  o'clock.  Move  on, 
please."  curtly  replied  the  tallow-faced, 
insipid  hireling  inside,  with  a  lordly  air. 
The  traveler  grumblingly  obeyed,  walked 
seventy-nine  laps  around  the  waiting 
room,  read  all  the  signs  many  times  over, 
"rubber-necked"  all  the  periodicals  at  the 
news-stand,  leaned  wearily  on  his  um- 
brella, endeavoring  to  kill  time,  and  mean- 
while grew  madder  and  madder  at  the 
clerk  in  the  ticket  office.  Seven  o'clock 
came  and  went.  Likewise  7.05,  7.10  and 
7.15.  At  last  the  window  was  raised,  and 
the  traveler  joined  the  now  good-sized 
mob  of  crowding  persons,  each  anxious  to 
get  tickets  and  aboard  the  train.  The 
traveler  managed  to  get  an  upper  berth  in 
a  crowded  car.  "Insurance,  sir?"  cring- 
ingly  whined  the  now  servile  lordling; 
"$5,000  insurance  for  25  cents?"  "No! 
you  sniveling,  tallow-faced  presumption !" 
exclaimed  the  thoroughly  irate  traveler. 
"I  want  none  of  your  blankety-blank-blank 
insurance!  It's  bad  enough  to  have  to 
patronize  your  blankety-blank  rotten  road, 
let  alone  being  reminded  that  it's  neces- 
sary to  take  out  life  insurance  every  time 
vou  travel  over  it  1" 


Fast  mail  train  No.  8  on  the  Chicago, 
Burlington  &  Quincy  Railroad  left  Mch- 
dota.  III.,  on  June  28th  40  minutes  late, 
and  ran  to  Riverside,  a  distance  of  72 
miles,  in  (>2  minutes,  or  at  the  rate  of  69.67 
miles  per  hour.  The  train  was  hauled  by 
one  of  the  Burlington's  class  "P"  Bald- 
win locomotives.  No.  1591,  with  Engineer 
Dove  at  the  throttle. 
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Air=Brake  Department. 


Leverage   of   the    Locomotive    Driving 

Wheel— Why  the  Locomotive 

Moves. 

A  correspondent  writes  as  follows  : 

"Please  explain  why  a  locomotive 
moves.  It  may  be  simple  enough  to  any- 
one who  knows ;  but  there  are  several  of 
us  mixed  up  on  it.  What  I  mean  is,  how- 
is  the  power  apphed  to  the  wheels  during 
at!  entire  revolution? 

"Take  a  locomotive  when  the  pin  is  on 
the  bottom  quarter,  going  ahead.  What 
are  the  points  of  the  lever  in  the  wheel? 
Is  the  fulcrum  at  the  center  of  the  axle,  at 
the  crank-pin.  or  the  point  of  contact  with 
the  rail  ? 

"It  is  easy  enough  to  understand  a  sta- 
tionary engine.  The  front  and  back 
cylinder-heads  form  the  resistance  for  the 
steam  to  push  the  piston ;  but  when  you 
consider  a  locomotive  when  the  main  pin 
is  on  the  bottom  quarter,  going  ahead,  it 
seems   to    several    of    us    that    the    piston 
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forms  the  resistance  and  the  front  cylin- 
der-head pulls  the  locomotive  along.  That 
would  change  the  point,  on  the  driving 
wheel,  at  which  the  power  is  applied." 

In  reply  to  the  inquiry  of  our  corres- 
pondent we  would  say  that  the  problem  is 
one  that  may  be  better  presented  by  a 
graphical  illustration  and  somewhat  lengthy 
treatment.  For  simplicity  we  will  confine 
our  observations  to  one  side  only  of  the 
engine. 

Fig.  I  show's  the  direction  of  the  force 
applied  by  the  main  rod  A  on  the  pin  B. 
As  we  are  concerned  only  with  horizontal 
forces  in  the  movement  of  the  locomotive 
along  the  track,  we  can  resolve,  by  the  law 
of  parallelogram  of  forces,  this  oblique  or 
angular  force  exerted  by  the  main  rod  into 
perpendicular  and  horizontal  forces  p  and 
li  respectively.  As  p  is  of  no  value  in  this 
problem  we  will  omit  it,  and  retain  only 
the  horizontal  force  h,  which  will  hence- 
forth be  known  as  P,  the  actual  horizontal 
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pressure  e.xerted  on  the  pin  by  the  main 
rod.  Thus  we  will  avoid  all  entangle- 
ments with,  and  need  make  no  further 
reference  to,  the  angularity  of  the  main 
rod  in  dealing  with  this  problem. 

Fig.  2  shows  the  driving  wheel  acted 
upon  by  P,  the  force  at  the  pin.  Pi.  the 
driving-box  resistance,  and  F-.  the  force 
at  the  point  of  contact  between  the  wheel 
and  rail.  The  arrows  indicate  the  direc- 
tion the  forces  are  acting,  viz. :  P  and  P= 
are  forward  and  Pi  is  backward.  Thus 
we  have  a  lever  of  the  second  class,  whose 
arms  are  respectively  12  and  30  inches, 
and  which  is  fulcrumed  at  P-2.  The  force 
exerted  on  the  pin,  we  will  say,  is  10,000 
pounds.  Now  we  know  the  two  lever 
arms  and  the  force  P,  and  will  proceed  to 
find  the  two  unknown  forces.  Pi  and  F2. 
At  the  instant  before  the  wheel  starts  to 
revolve  there  is  an  equilibrium  of  forces 
about  the  fulcrum  point,  P2;  i.  e.,  force  P 
multiplied  by  its  lever  arm  (the  distance 
between  P  and  P:,  which  is  42  inches)  is 
balanced  by  the  opposing  force  P,  multi- 
plied by  its  lever  arm  (the  distance  be- 
tween Pi  and  P2,  which  is  30  inche-  1. 
This  we  will  state  by  the  equation 
Pi  X  30  =  F  X  42,  or 
substituting  the  known  value  of  P,  which 
is  10,000  pounds,  we  have 

Pi  X  30  =  10,000  X  42,  or, 
multiplying    together    the    terms    in    the 
right-hand  side  of  the  equation,  we  have 
Pi  X  30  =  420.000. 
Now,  Pi  is  an  unknown  quantity,  but  we 
can  find  its  value,   for  we  know,   as   the 
equation  states,  that  30  times  Pi  is  equal 
to  420,000.     Therefore   Pi   itself   must   be 
equal  to  one-thirtieth  of  420,000,  which  is 
14.000.     Now,  as  we  know  that  the  value 
of  Pi  is  14.000  and  of  P  is  10.000.  we  will 
put  the  figures  instead  of  the  letters  in  the 
equation : 

P.  X  30  =  P  X  42, 
and  we  will  have 

14.000  X  30  =  10,000  X  42.  or 
performing  the  multiplication,  we  have 

420.000  =  420,000. 
Thus  equihbrium  is  proved. 

Now  that  equilibrium  of  the  forces  has 
been  proved,  what  have  we  accomplished 
that  is  useful?  The  answer  to  this  ques- 
tion is  that  we  have  a  proof  that  at  the 
instant  before  the  wheel  begins  to  revolve 
the  forward  acting  force  of  10,000  pounds 
on  the  pin  at  the  upper  end  of  the  lever 
just  balances  the  backward  acting  force  of 
14,000  pounds  on  the  axle  at  the  middle 
point  of  the  lever.  Now,  that  this  is 
proved,  another  step  can  be  made.  We 
will  add  enough  more  steam  pressure  to 
the  piston  to  increase  the  force  on  the  pin 
to,  sav,  10,001,  instead  of  the  even  10,000 


as  before.  Now  equilibrium  is  broken 
(for  10,001  times  the  lever  arm.  42,  equals 
420,042,  and  is  greater  than  14,000  times 
30  inches,  which  equals  420.000),  and  the 
lever  will  start  to  rotate  about  its  fulcrum. 
P=,  and  move  in  the  direction  of  the 
greater  force,  which  is  to  the  right.  Thus 
the  wheel  begins  to  roll  to  the  right,  and 
the  engine  moves  forward. 

Let  us  return  for  a  moment  to  the  lever 
held  in  equilibrium,  as  shown  in  Fig.  2, 
for  we  have  not  yet  found  the  value  of 
P:,  the  adhesion  between  the  wheel  and 
the  rail.  To  find  the  value  of  P2,  we  will 
assume  the  fulcrum  (during  this  part  of 
the  computation)  to  be  at  P,  the  pin.  This 
assumption  gives  a  forward  force  of  P= 
multiplied  by  a  lever  arm  of  42  inches  bal- 
ancing a  backward  force.  P,  multiplied  by 
a  lever  arm  of  12  inches.  Putting  this  in 
the  form  of  an  equation,  we  have : 
P2  X  42  =  Pi  X  12. 

But  P,  has  a  value  of  14,000  pounds,  as 
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proved.     Putting    this    in.    we    have    the 
equation 

p..  X  42  =  14.000  X  12,  or, 
P2  X  42  =  168,000. 

We  do  not  know  the  value  of  Pj,  but  we 
do  know,  as  the  equation  states,  that  42 
times  P-  is  equal  to  168,000  pounds. 
Hence  P2  must  be  the  one  forty-second 
part  of  168,000  pounds,  which  is  4,000 
pounds.  To  prove  this,  and  also  to  prove 
our  right  to  assume  the  fulcrum  to  be  at 
the  pin  during  this  part  of  the  computa- 
tion, the  forces  directed  forward  must  bal- 
ance those  directed  backward,  i.  e.,  P  + 
Pj  must  equal  Pi,  or  10,000  -f  4.000  = 
14,000.  This  is  done,  and  is  therefore 
proved. 

We  will  now  rotate  the  wheel  ahead 
one  half-revolution,  as  shown  in  Fig.  3, 
which  places  the  pin  on  the  lower  quarter. 
This  gives  us  a  lever  of  the  third  class, 
where  the  force  P  is  applied  at  the  middle 
point  of  the  lever  and  the  fulcrum  is  still 
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a;  (lie  piiiiU  cif  contact  Iictwccn  llic  wheel 
and  the  rail.  Again,  at  the  instant  l)eforc 
the  wheel  starts  to  revolve  and  the  lever  to 
rotate  ahout  the  fulcrtnn  Pg,  the  forces 
arc  in  equilibrium;  1.  c,  the  forces  point- 
ing In  the  left  nuiltiplicd  by  their  lever  arm 
must  equal  those  pointing  to  the  right  mul- 
tiplied by  their  lever  arm.  Putting  this  in 
the  form  of  an  equation,  we  have: 

/'.  X  30  =  P  X  18. 
As  the  pressure  at  the  pin  is  the  same  on 
the  lower  quarter  as  on  the  upper,  we  can 
replace  the  letter  P  in  the  equation  with 
10,000  pounds,  thus: 

Pi  X  30  —  10,000  X   18,  or, 

Pi  X  30  =  180,000. 
if  30  times  /'i  is  equal  to  180,000  pounds, 
as  the  equation  states,  then  /',  itself  is 
equal  to  one-thirtieth  of  180,000  pounds, 
which  is  6,000  pounds.  Therefore  I', 
equals  6.000  pounds. 

Now  that  we  know  both  the  forces  /' 
and  Pi,  we  can  easily  determine  Pi\  for 
Pi  +  Ps  together  oppose  and  hold  P  in 
equilibrium.  Hence  P^  is  the  difference 
between   10,000  pounds  and   6,000  pounds 
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(P  and  Pi),  or  4.000  pounds.  Thus  it 
will  be  seen  that  the  forces  on  the  pin  and 
the  rail  above  the  centers  are  the  same  as 
those  on  the  pin  and  rail  below  the  centers. 
One  notable  difference,  however,  is  the 
pressure  of  the  axle  in  the  driving  box, 
which  is  greater  while  the  pin  travels 
through  the  half-revolution  above  the  cen- 
ters than  that  below.  This  is  true  whether 
the  engine  be  running  forward  or  back- 
ward. 

Thus  we  learn  that  while  the  pin  travels 
through  the  upper  half-revolution,  we 
have  a  lever  of  the  second  class,  which 
gives  the  same  pressure  on  the  pin  and 
pull  on  the  rail  as  that  had  during  the 
revolution  through  the  under  half,  when 
the  lever  i,s  of  the  third  class.  The  prog- 
ress of  the  engine  through  space  should, 
therefore,  be  uniform. 

Beginning  at  the  back  center,  as  the  en- 
gine moves  ahead  one  half-revolution  of 
the  driving  wheels,  the  cylinders,  frames 
and  other  fixed  parts  of  the  locomotive 
move  forward  through  space  a  distance 
equal  to  one-half  the  circumference  of  the 
driving  wheels,  which  is  equal  to  one-half 


the  diameter  01  the  wheel  multiplied  by 
3. 1416  (.30  X  ^.I4\(i).  or  94;4  inches. 
During  this  half-revolution  the  piston  pulls 
away  from  the  back  cylinder  head,  and, 
with  the  .second-class  leverage  in  the  wheel, 
pulls  the  locomotive  along.  The  absolute 
travel  of  the  piston  through  space  is  there- 
fore 94^4  inches  plus  24  inches  (the 
stroke),  or  118^  inches. 

As  the  wheel  completes  the  revolution, 
moving  the  pin  from  the  forward  center 
through  the  lower  half-revolution  to  the 
back  center,  the  fixed  parts  of  the  locomo- 
tive move  through  9454  inches  more  space, 
making  188H  inches  in  all.  The  piston, 
through  this  half-revolution,  now  loses  24 
inches,  and  travels,  therefore,  but  7o!4 
inches  forward.  Through  this  half  of  the 
revolution  the  piston  forms  the  resistance, 
moving  forward  more  slowly  than  the 
cylinder  head,  which  pulls  ahead  while  the 
piston  forms  the  resistance.  The  pressure 
on  the  piston  through  the  lower  half-rev- 
olution is  exerted  on  the  third-class  lever- 
age in  the  wheel. 

The  only  times  during  the  revolution 
that  the  piston  stands  absolutely  at  rest  ( in 
relation  with  the  ground)  is  at  the  two 
dead  centers. 


CORRESPONDENCE. 


Lubricator  Connection. 

Mr.  C.  B.  Conger  writer  of  air  pump 
lubrication  as  follows: 

A  good  many  9!^-inch  pumps  use  more 
oil  from  the  lubricator  to  the  steam  than 
the  area  of  the  rubbing  surfaces  and  the 
work  done  by  the  pump  should  require. 

In  many  cases  the  drip  cock  at  the  pipe 
connection  from  the  governor  to  the  pump, 
leaks  more  or  les.s — principally  more — the 
weight  of  the  handle  is  liable  to  work  it 
open  at  a  time  when  it  is  not  noticed  by 
the  engineer.  The  joints  at  the  governor 
are  not  always  tight,  and  with  a  governor 
that  has  been  in  service  a  long  time  it  is 
not  unusual  to  see  oil  escaping  at  the  vent 
hole  in  the  body  of  the  governor  cylinder. 

Now,  if  the  oil  is  taken  directly  to  the 
steam  chest  on  the  top  of  the  pump,  and 
discharged  on  top  of  the  slide  valve,  the 
pump  will  have  a  chance  to  use  every 
drop  of  oil  fed  to  it. 

The  Norfolk  &  Western  Railway  have 
made  a  trial  of  this  plan,  with  very  good 
results ;  other  roads  are  also  following  this 
plan.  Where  a  triple  feed  lubricator  is 
used  the  oil  pipe  can  be  coupled  direct  to 
the  steam  chest  of  the  pump,  as  this  style 
of  lubricator  is  fed  by  direct  boiler  pres- 
sure the  feed  will  not  vary  any  when  the 
governor  shuts  off  the  supply  of  steam 
from  the  pump. 

We  would  not  advise  that  the  small 
separate  lubricators  which  feed  the  oil 
into  their  own  steam  supply  pipe  be 
coupled  to  the  pumps  direct,  as  they  are 
liable  to  siphon  out  some  of  the  oil  wdien 
the  governor  shuts  off  the  steam  supply. 


Lubrication  of  9|^-lnch  Air  Pump. 

Editor: 

In  the  August  number  of  Locomotive 
Engineering  complaint  is  made  as  to  the 
difficulty  of  the  9J/^-inch  air  pump  receiv- 
ing proper  lubrication,  referring,  no  doubt, 
when  the  oil  is  delivered  from  a  sight-feed 
lubricator  into  the  steam  pipe  to  air  pump. 

Some  time  ago  this  same  question  was 
up  with  us,  and  in  our  effort  to  improve 
the  lubrication  o<  the  pump  the  lubricator 
was  connected  as  shown  in  the  accom- 
panying print,  the  pipe  entering  through 
top  of  main  valve  bush  No.  75.  This  pipe  is 
located  in  the  same  manner  as  are  the  oil 
pipes  to  cylinders,  the  pipe  from  the  lubri- 
cator passing  under  the  jacket  and  com- 
ing out  right  behind  the  pump. 

I  know  of  some  good  reasons  why  this 
method  should  give  good  results,  and 
would  be  glad  to  know  if  there  is  any  ob- 
jection that  can  be  brought  up  against  it. 
J.  R.  Alexa.vder, 

Altoona,  Pa.        A.  B.  Inspr.,  P.  R.  R. 

[Several  recent  experiments  have  been 
made  with  this  method  of  oiling  the  gl4- 
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PROPOSED  METHOD  OF  .\TTACHING  OIL  PIPE  TO 
93X-INCH    PUMP. 

inch  air  pump,  and  improved  results  have 
been  reported  from  all.  We  know  of  no 
reason  why  this  plan  should  be  objected 
to.— Ed.) 


The  Air-Brake  Association  Proceedings 
for  1899  are  selling  rapidly.  Order  at 
once.     Don't  wait. 


Emergency  Application  Recorder. 

Editor: 

I  send  you  herewith  blueprint  of  the 
automatic  emergency  recorder.  It  is  a  de- 
vice that  will  record  on  the  dial  each  time 
the  air  brakes  are  set  by  an  emergencv 
application.  It  will  not  make  any  record 
whatever  of  service  application.  I  there- 
fore consider  it  to  be  a  very  useful  addi- 
tion to  the  present  air-brake  equipment,  as 
it  will  aid  those  in  charge  to  definitely 
locate  t^fe  responsibility  for  flat  wheels. 
both  under  locomotives  and  cars ;  also 
damage  to  draft  rigging  from  rough  hand- 
ling, and  will  prompt  enginemen  to  make 
an  effort  to  handle  their  trains  by  making 
service  applications  instead  of  using  the 
emergency  as  a  majority  of  them  do  now. 
The  principal  details  of  the  entire  machine 
were  worked  out  by  my  mechanical  engi- 
neer. Mr.  G.  W.  Wildin.  we  handling  the 
matter  jointly.  W.  E.  Symons. 

Supt.  M.  P..  Plant  System. 

Sn:niiiuih ,    Cn. 
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Wrong  Location  of  the  Semaphore   Air 
Cage. 

Editor: 

Wliile  air  gages  on  locomotives  are  of  as 
great  importance  as  is  the  steam  gage,  still 
tliere  seems  to  arise  in  the  minds  of  some 
the  failure  to  realize  the  fact  of  its  import- 
ance. With  the  present  various  types  of 
locomotives  air  gages  have  been  located  in 
many  different  places.  Especially  is  this 
true  on  locomotives  with  very  large  boil- 
ers. The  gage  is.  as  a  rule,  placed  with 
the  group  of  other  gages,  very  high  up  on 
top  of  the  boiler,  where  in  broad  daylight 
it  is  almost  impossible  to  read  them. 
However,  it  has  been  practically  demon- 
strated that  much  better  braking  and 
smoother  handling  of  trains  can  be  had 
when  the  air  gage  is  placed  in  a  position 
where  it  can  be  seen  by  the  engineer  at  all 
times. 

At  the  Nashville  convention  of  the  Air 
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SETTING   OF   THE    "SEMAPHORE"    G.\GE. 

Brake  Association  this  subject  was  re- 
ported upon  in  a  very  able  manner,  the 
committee  deeming  it  advisable  to  place 
the  air  gage  to  the  right  of.  the  steam  gage, 
also  at  a  convenient  height,  where  the  en- 
gineer could  read  it  correctly  without 
turning  or  stretching  too  much  from  his 
position.  Another  very  important  point 
was  a  make  or  style  of  gage  that  would 
prevent  a  shadow  from  the  gage  pointer, 
due  to  the  light  striking  upon  the  dial, 
which  would  make  it  impossible  to  cor- 
rectly read  the  figures,  Howeve"  we  are 
glad  to  say  that  within  a  short  time  after 
this  meeting  a  patent  was  granted  to 
Messrs.  F.  M.  Nellis  and  S.  D.  Hutchins 
on  a  gage  (just  what  was  wanted)  called 
the  "Semaphore"  Duplex  air  gage,  a  com- 
plete description  of  it  appearing  in  Febru- 
ary. 1898.  number  of  Locomotive  Engi- 
neering. 

One  of  the  principal  and  many  good 
features  of  this  gage  is  the  dial,  which  is 
black  with  white  figures.  The  object 
sought   for   was   to   afford   a   means   of  a 


plainer  and  more  accurate  reading  of  the 
gage  to  the  engineer  at  all  times,  which 
can  be  done  in  less  time  by  far  with  the 
new  "Semaphore"  gage  than  the  old  one, 
as  the  working  pressure  numerals  of  50, 
70  and  90  pounds  were  not  always  located 
in  the  same  place ;  consequently  the  engi- 
neer had  to  divert  his  eyes  from  the  track 
for  some  length  of  time,  in  order  to  try 
and  read  it  correctly.  The  location  some- 
times is  such  that  it  offers  a  good  excuse 
for  wheel  sliding  by  improper  pressure  be- 
ing carried,  and  poor  braking  results  in 
many  cases  from  its  poor  location. 

The  new  "Semaphore"  gage  is  arranged 
on  the  bracket  in  such  a  position  (or  sup- 
posed to  be )  that  when  the  hands  on  the 
dial  are  indicating  their  relative  pressures, 
the  train  line  and  main  reservoir  hands 
are  at  right  angles  to  each  other,  register- 
ing 70  and  90  pounds,  respectively,  as 
shown  in  Fig.  i. 

It  may  also  be  noticed,  that  on  the  new 
gage  the  train-line  hand  moves  as  far  on 
a  5-pound  reduction  as  the  hand  on  the 
old  one  moved  on  a  15-pound  reduction, 
thereby  telling  the  engineer  more  accurate- 
ly at  a  glance  what  amount  of  air  he  is  re- 
ducing, without  looking  at  the  figures. 
The  engineer  knows  at  once  when  he  sees 
the  white  hand  (or  train-line  hand)  point- 
ing to  the  top  of  the  dial,  that  he  has  t\vi 
proper  amount  of  train-line  pressure,  or 
70  pounds:  and  when  the  red  hand  (or 
main-reservoir  hand)  is  at  right  angles  to 
the  white  hand,  the  proper  excess  pres- 
sure is  had  in  the  main  reservoir  (handle 
in  running  position),  and  any  movement 
of  the  hands  from  those  positions  shows 
the  engineer  at  a  glance  that  the  air  pres- 
sure is  either  too  great  or  not  great 
enough,  as  the  case  may  be. 

Another  good  feature  is  this  :  That  when 
the  train-line  hand  is  in  a  horizontal  line 
through  the  center  of  the  dial,  registering 
at  50  pounds,  thus  making  a  direct  straight 
line  with  the  red  hand,  shows  at  once  that 
the  full  amount  of  braking  power  is  had, 
and  any  fall  of  the  white  hand  below  this 
line  tells  at  once  that  the  engineer  is 
wasting  air.  Consequently,  with  those 
very  important  features  of  the  "Sema- 
phore" gage  is  this:  "That  the  engineer 
can  give  more  of  his  attention  to  the  track 
and  signals,  and  besides  permit  him  to 
handle  his  air  in  a  more  economical  man- 
ner and  make  smoother  and  much  better 
stops  than  heretofore. 

Another  and  a  very  important  point  the 
writer  wishes  to  speak  of:  That  the  gage, 
wherever  located,  lie  placed  in  a  position 
as  shown  in  Fig.  i.  with  the  pipe  connec- 
tion pointing  directly  downward,  and  not 
rolled  to  one  side  to  accommodate  crooked 
p  pes.  etc..  as  shown  in  Fig.  2;  which  posi- 
tion, as  the  reader  may  note  at  a  glance, 
is  anything  but  correct.  In  fact,  there  is 
no  reason  why  they  cannot  be  placed  in 
the  proper  position,  unless  it  be  from  the 
lack  of  knowledge  of  this  subject;  as  the 
average  draftsmen  and  foremen  employed 


in  the  locomotive  works  and  shops,  not 
being  familiar  with  the  advantages  offered 
by  the  proper  position  of  the  new  air  gage 
and  other  cab  fittings,  nor  they  being  in- 
structed by  their  superior  officers  as  to- 
same,  simply  design  and  place  the  cab  fit- 
tings in  what  seems  to  be  a  convenient 
place  for  all  hands  but  the  engineer,  as  it 
is  he  whose  skill  and  judgment  in  the 
proper  manipulation  of  the  air  brakes 
largely  depends  on  such  points  as  above 
stated. 

On  a  recent  visit  to  one  of  the  locomo- 
tive-building establishments,  the  writer 
observed,  on  a  large  number  of  engines 
being  built  for  a  certain  road,  that  on  all 
these  engines  the  air  gages  were  of  the 
"Semaphore"  duplex  type:  but.  as  was 
said  before,  they  were  all  placed  on  the 
brackets  as  shown  in  Fig.  2.  without  any 
apparent  reason,  however.  It  would  be 
well    to   properly   locate    in    a   convenient 
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and  satisfactory  place  the  position  of  the 
gage  first,  and  the  matter  of  piping  may 
be  a  second  consideration. 

H.\RRY  .\.  Flynne. 
Scranton,  Pa. 


Piston  Rod  Packing  for  Air  Pumps. 

Editor: 

While  on  a  trip  lately.  I  noticed  the  dif- 
ferent kinds  of  packing  used  in  .lir  pumps 
and  the  service  it  gave. 

Some  makes  of  metallic  packing,  if 
properly  fitted  in  the  first  place,  will  run 
from  twenty  to  twenty-five  months,  if 
properly  taken  care  of ;  and  the  same  pack- 
ing may  only  last  a  trip  if  put  up  care- 
lessly. 

There  is  a  make  of  metallic  packing 
which  requires  the  pump  to  be  taken  apart 
to  apply  it ;  that  is,  the  cylinder  heads 
have  to  corne  off  and  the  piston  taken  off 
the  piston  rod— a  good  two  hours'  job  for 
a  machinist. 

Other  pumps  are  packed  with  a  cheap- 
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rubber  packing  which  will  last  only  from 
six  to  eight  weeks  if  the  ptmip  is  in  perfect 
condition.  If  its  air  cylinder  is  in  bad 
condition  it  may  last  a  week,  or  maybe 
only  a  trip.  I  have  seen  where  pumps  had 
to  be  packed  three  times  in  going  over  a 
short  division.  Now,  where  is  there  any 
saving  in  using  a  cheap  rubber  packing 
against  a  good  metallic  packing,  except 
the  first  cost?  And  that  is  not  all;  a  pis- 
ton rod  on  a  pump  which  is  packed  with 
rubber  packing  will  have  to  he  trued  up 
when  the  pump  is  overhauled  in  the  shop. 

In  figuring  it  up.  the  metallic  pump 
packing  will  be  found  the  cheapest  to  us,-, 
in  the  long  run,  and  beside  save  the  en- 
ginemen  a  good  deal  of  work  where  they 
have  to  pack  pumps. 

Some  pumps  have  a  good  swab  to  keep 
piston  rod  well  lubricated,  while  others 
are  run  without  any.  A  good  swab  has  a 
good  deal  to  do  with  increasing  the  life 
of  the  packing,  and  also  the  rate  of  speed 
at  which  the  pump  can  be  run. 

Sioux  City.  !a.  C.   T.   Si'.MnnERG. 


"  Failure  of  Air  Brakes"  Signal. 

Editor: 

A  short  time  ago  a  discussion  arose  be- 
tween the  train-master  of  a  road  I  was  on 
and  myself  as  to  the  policy,  good  or  bad. 


Louomotii'c  Eii\]iuferihg 
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of  blowing  a  special  signal  to  the  train 
crew  to  notify  them  that  the  air  brake 
has  failed,  instead  of  whistling  for  brakes, 
as  is  usually  done  whenever  the  air 
-fails"  (?). 

A  special  signal,  two  short  blasts  of  the 

whistle  blown  three  times    ( )    in 

succession  is  used  on  this  road  by  the  en- 
gineer to  notify  the  crew  that  he  cannot 
get  the  air  to  apply  the  brakes,  and  that 
they  must  stop  the  train  at  the  desired 
mark  with  the  hand  brakes. 

The  advantage  claimed  for  this  signal  is, 
that  by  its  use  the  crew  are  notified  of  the 
condition  of  affairs,  and  would  not,  there- 
fore, apply  the  hand  brakes  unnecessarily 
hard  and  stop  the  train  short  of  the  de- 
sired point,  as  they  might  do  if  a  call  for 
brakes  were  blown  instead.  Then,  too. 
the  crew  would  always  understand  that  a 
call  for  brakes  would  mean  stop  as  soon 
as  possible,  as  in  an  emergency. 

While  a  train  is  standing  there  is  no 
doubt  that  much  time  can  be  saved  in 
testing  the  brakes  by  the  aid  of  proper 
signals;   but   when   a   train   is   in   motion. 


and  a  failure  of  the  air  to  apply  when 
wanted  is  had,  I  say  call  for  brakes — don't 
lose  time  blowing  a  signal  that  in  all  prob- 
ability will  not  be  understood,  as  a  signal 
to  indicate  failure  of  air  will  be  but  sel- 
dom used. 

Looking  at  the  matter  as  I  do,  a  signal 
to  notify  the  crew  that  the  brake  has  failed 
could  be  used  to  advantage  only  when  the 
engineer  had  taken  the  precaution  to  try 
nis  brake  a  long  distance  from  the  point 
to  be  stopped  at. 

The  instruction  books  tell  us  that  when- 
ever we  are  approaching  a  meeting  point, 
a  fixed  signal  or  a  derailing  switch,  we 
should  try  the  brake  at  least  one  mile 
away;  but  if  an  engineer  were  to  observe 
this  rule  according  to  the  letter,  and  not 
exercise  his  judgment  as  to  the  proper 
distance  in  which  to  try  his  brake,  he 
would  very  soon  find  himself  a  failure. 

Now-a-days  passenger  trains  are  very 
fast ;  freight  trains  arc  long  and  heavy ; 
and  in  order  to  make  the  time  and  get  over 
the  road  in  safety  and  on  time,  no  oppor- 
tunity must  be  neglected  nor  overlooked. 
1  o  get  them  over  the  road  on  time  the 
air  brake  does  its  share,  and  if  once  in  a 
great  while  it  should  fail  to  respond,  call 
for  brakes — there  will  be  little  danger  of 
stopping  too  soon.  At  least  this  is  the 
way  I  view  it.  I  would  like  to  get  the 
opinions  of  readers  of  Locomotive  Engi- 
neering on  this  signal.  J.  P.  Kelly. 

PittsHcld,  Mass. 

[The  provision  of  a  signal  for  air-brake 
failure  (?)  is  a  virtual  acknowledgment 
by  a  railroad  of  "behind-the-tinies"  prac- 
tice in  air  brakes.  Unless  crimii\ally 
neglected  or  interfered  with,  the  brakes 
will  respond  if  allowed  the  opportunity  to 
do  so.  We  can  see  no  logical  need  for 
such  a  signal.  We  would  like  readers  to 
give  their  views  and  experiences  on  this 
point. — Ed.l 


Air-Brake  Practice  on  "  Some  Roads." 

Editor: 

In  the  August  number  of  your  valuable 
journal  I  notice  a  lengthy  article  by  C.  T. 
Sundberg,  of  Sioux  Falls,  S.  D.,  criticis- 
ing the  maintenance  of  the  air  brake  as 
practised  by  "sonic  roads." 

I  do  not  know  to  just  what  railway  the 
"some  roads"  refer,  but  would  like  to  say 
that  I  happen  to  be  employed  as  an  engi- 
neer on  the  same  road  which  employs  Mr. 
Sundberg,  and  that  the  glaring  evils,  as 
?et  forth  in  your  correspondent's  com- 
munication, have  not  come  under  my  ob- 
servation during  an  experience  of  nearly 
ten  years. 

Were  our  brakes  in  the  condition  he 
says,  the  fast  stock  trains  he  refers  to 
would  hardly  be  able  to  make  a  run  of  90 
miles  in  from  two  hours  and  twenty  to 
fifty  minutes. 

I  think  in  going  back  over  a  period  of 
six  months  I  can  recall  but  one  case  of 
brake  sticking  from  local  defect  in  trains 
which  I  have  handled. 


As  to  engineers  throwing  away  oil  in 
the  manner  he  speaks  of,  I  do  not  think  it 
is  done  on  our  road  for  two  reasons,  at 
least.  First,  they  arc  too  intelligent,  and 
second,  there  is  too  great  a  fear  of  the 
figures  on  the  performance  sheet  at  the 
end  of  the  month.  I  am  sorry  to  say  we 
have  brakemcn  who  will  do  this,  provid- 
ing they  can  get  hold  of  the  cnginc-oilcr 
when  the  eagle  eye  isn't  looking. 

As  to  roundhouse  work,  if  our  road  is 
the  "some  roads"  he  has  in  mind,  I  think. 
it  sufficient  to  say  that  your  correspond- 
ent's criticism  is  entirely  uncalled  for,  and 
he  must,  therefore,  mean  some  other  road 
which  he  has  visited. 

Allow  me  to  add,  in  closing,  that  the 
brakemen  on  this  division  are  so  fat  and 
lazy  they  can  hardly  give  a  signal,  which 
would  seem  to  indicate  that  the  stops  are 
made  in  some  manner  other  than  muscular 
exertion,  and  I  think  a  very  good  quality 
of  air  has  a  great  deal  to  do  with  it. 
H.  T.  Carney, 
Engr.,  C,  M.  &  St.  P.  Ry. 

Sioux  City,  la. 


Some  Air-Brake  Troubles. 

Editor: 

The  article  in  the  .May  issue  of  Locomo- 
tive E.NGi.NEERi.N'G  by  James  Bleasdale,  Jr., 
entitled    "Locating    and     Reporting    An 

K 


SYMON  S    EMERGENCY    RECORDER. 

Pump  Troubles,"  and  also  the  article  in 
the  June  issue  entitled  "Concerning  the  In- 
struction of  Engineers,"  by  John  T.  Gill, 
seem  to  me  as  strange,  on  part  of  second 
article.  I  would  suggest  heading  of  first 
article  to  read,  "Locating  and  Reporting 
.\ir-Brake  Troubles,"  for  air  pumps  are 
not  the  only  victims.  While  many  are 
ever  on  the  alert  to  get  points  concerning 
the  troubles  of  air  brakes,  there  are  also 
many  who  neglect  this. 

The  first  question  in  the  second  article 
is.  How  do  you  start  a  pump?  The  an- 
swer in  practice  by  many :  Open  full  throt- 
tle and  get  down  to  oil  up.  Drip  cocks 
are  supposed  to  be  automatic — close  as 
soon  as  condensation  has  worked  out. 
Quite  a  number  of  air  cylinders  are  oiled 
at  inlet  of  lower  valve  cap  by  filling  tallow- 
pot  lid  with  valve  oil  and  hold  at  cap  until 
all  is  taken  in.  How  many  can  describe 
the  pump  and  trace  the  steam  and  air 
through  it?  The  question.  What  action 
would  a  stuck  valve  produce,  and  how 
would  vou  loosen  it?     The  common  prac- 
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tice  is  using  a  hammer;  no  matter  what 
the  answer  to  question. 

The  question  is.  Why  will  some  men 
■who  have  the  knowledge  not  take  the  in- 
terest they  should  in  locating  brake  trou- 
bles? The  writer  on  one  occasion  had  a 
letter  come  to  him  from  an  engineman, 
giving  report  of  an  8-inch  pump  which  had 
been  on  his  engine  but  two  weeks.  The 
desire  of  this  man  was  to  get  information 
and  give  the  same  tc  repair  man.  He 
gave  the  action  of  pump  as  it  worked  from 
time  to  time  for  two  weeks.  The  pump 
worked  well  with  a  low  steam  pressure. 
but  with  a  high  steam  pressure  would 
stop.  After  releasing  brakes  instead  of 
pumping  up  pressure  it  would  stop  until 
throttle  was  almost  closed.  The  trouble 
was  port  A  in  upper  head  had  scant  1-32 
opening  where  it  met  reversing  cylinder 
port,  the  reversing  cylinder  having  been 
renewed  when  pump  was  repaired,  and  the 
taper  was  left  as  it  came  from  the  lathe, 
no  hollow  place  filed  around  port  on  out- 
side of  reversing  cylinder  to  make  allow- 
ance for  ports  not  being  in  line. 

With  low  pressure  of  steam  the  small 
opening  would  allow  steam  to  pass 
through  and  reverse  pump,  but  with  high 
pressure  the  main  valve  would  not  leave 
its  position.  This  was  the  interested  man. 
Along  comes  air  pump,  8-inch,  blowing  all 
the  air  from  upper  inlet  holes,  gasket  was 
leaking  between  centerpiece  and  air  cylin- 
ciir.  back  of  cap  nut  No.  29.  Engineman 
thinks  cap  is  leaking;  puts  liner  under  it; 
result,  in  place  of  one  blow  making  three. 

Again  report  comes  engineer's  brake 
valve  leaking  main  reservoir  pressure  into 
train  line  when  valve  is  lapped,  releas- 
ing brake  on  tender ;  on  testing  brake 
valve  find  it  O.  K.,  no  gasket  in  union — 
between  tender  triple  and  brake  cylinder 
the  trouble.  Again  brake  valve  working 
badly,  equalizing  piston  raising  where 
valve  is  lapped,  thereby  increasing  brake 
on  train ;  simply  air  gage  nut  loose.  The 
trouble,  leaking  away  pressure  in  chamber 
D,  allowing  train-line  pressure  to  escape 
at  angle  fitting. 

Many  others  there  are,  such  as  when  D-8 
brake  valve  is  in  running  position,  brake 
goes  on,  main  reservoir  pressure  is  in- 
creased, must  move  handle  to  position  for 
releasing  to  release  brakes.  When  trouble 
is  in  a  gummed  up  excess  pressure  valve, 
and  a  half-turn  of  cap  nut  19  will  loosen 
the  valve  from  its  seat  and  it  will  go  to 
work,  at  end  of  run  valve  can  be  taken 
out  and  cleaned ;  many  D-8  valves  are 
ruined  by  allowing  pump  run  up  a  high 
pressure  while  valve  is  on  lap,  making  It 
almost  impossible  to  move  valve  to  re- 
lease position ;  the  high  pressure  on  rotary 
causing  the  same  and  seat  to  cut.  The 
brake-valve  handle  is  often  left  in  posi- 
tion for  releasing  too  long  after  having  ac- 
cumulated a  high  pressure  in  main  reser- 
voir and  the  train  line  is  charged  to  a 
higher  than  standard  pressure,  when 
liandle  is  then  moved  to  running  position. 


The  valve  is  lapped  as  the  pump  is  shut 
off  by  governor,  and  main  reservoir  must 
have  over  and  above  excess  carried  before 
train  line  can  be  supplied ;  consequently 
the  sneaking  on  of  brakes,  which  will 
occur  until  train-line  pressure  has  leaked 
below  governor  or  standard  pressure ;  so 
there  is  a  great  deal  in  reporting  defects. 

I  would  suggest  that  we  give  the  writ- 
ers of  both  May  and  June  articles  credit 
for  the  same,  and  look  forward  to  more 
interest  on  the  part  of  enginemen  in  locat- 
ing air-brake  troubles,  to  help  out  air- 
brake repairmen.  F.  G.  Shaffer. 

Chambersburg,  Fa. 


all  right,  but  may  have  trouble  in  releas- 
ing, as  its  main  reservoir  pressure  is  still 
what  the  train  pipe  pressure  was  before 
brakes  were  set,  and  will  probably  lack 
sufficient  excess.  2.  Why  cannot  second 
engine  pump  excess  pressure  in  forward 
engine?  A. — 2.  Because  the  second  engine 
must  pump  through  the  train  pipe  into 
the  first  engine's  main  reservoir.  Excess 
pressure  means  the  greater  or  excess  pres- 
sure in  the  main  reservoir  above  the  pres- 
sure in  the  train  pipe.  The  second  engine 
could  pump  excess  in  the  first  engine's 
main  reservoir  as  well  as  its  own  if  both 
reservoirs  were  connected  by  a  pipe,  as  is 
done  on  some  roads. 


QUESTIONS  AND  ANSWERS 

On  Air  Brake  Subjects. 

(63)  C.  M.  G.,  Las  Vegas,  N.  M., 
writes : 

The  engine  of  which  I  write  is  equipped 
with  Westinghouse  brakes.  The  blow-off 
cock  is  located  at  back  end  of  leg  of  boiler. 
Whenever  the  engine  is  blown  off,  the  hot 
water  from  the  boiler  strikes  the  auxiliary 
reservoir  of  the  tank,  and  after  a  short 
time  the  brakes  creep  on,  on  the  tank  only. 
What  is  the  cause  of  the  brakes  creeping 
on?  A. — The  steam  and  hot  water  strik- 
ing against  the  auxiliary  reservoir  heats 
the  air  therein,  which  causes  it  to  increase 
in  pressure.  Thus  that  pressure  is  made 
higher  than  that  in  the  train  pipe,  and  the 
triple  moves  down,  setting  the  brake  on 
the  tender.  Of  course  the  driver  brake, 
being  supplied  by  a  separate  auxiliary 
v/hose  temperature  is  not  changed,  will  not 
set  in  this  case. 

(64)  C.  F.,  Leffert's  Park.  L.  I., 
writes : 

Your  November  issue  of  1898  had  the 
following  puzzle,  which  I  would  like  to 
have  answered  :  "How  would  you  keep  the 
93/2-inch  pump  going  safely  and  supply 
twenty  cars  of  air  at  60  pounds  train-line 
pressure,  over  a  mixed  grade  for  thirty- 
five  miles,  if  the  discharge  valve  of  the 
bottom  end  of  the  pump  worked  off  and 
you  lost  all  valve  but  found  the  cap?" 
A. — Mr.  Kidder,  of  Chicago,  111.,  answered 
the  puzzle  correctly  in  December,  1898, 
number.  He  said :  "It  was  replaced  by 
the  lower  receiving  valve,  and  air  was 
iurnished  on  the  up-stroke  only.  This 
change  of  valves  could,  of  course,  be 
effected  in  the  9}^-inch  pump,  where  all 
valves  are  of  same  size  and  lift;  but  could 
not  be  effected  in  the  8-inch  pump." 

(65)  G.  J.  C,  CoUinwood,  O.,  asks: 

I.  In  a  double-header,  if  the  first  en- 
gine's pump  gives  out,  can  second  engine 
do  the  pumping  and  first  engine  do  the 
braking?  I  claim  not.  A. — I.  By  keeping 
both  brake  valves  in  full  release  position, 
the  second  engine  would  pump  into  its; 
main  reservoir,  train  pipe  of  both  engines 
and  main  reservoir  of  the  first  engine. 
Now,  if  the  second  engine  laps  its  brake 
valve,    the   first   engine   can   apply   brake? 


The  Lunkenheimer  Company's  Shops. 

The  Lunkenheimer  Company,  of  Cin- 
cinnati, are  very  busy  in  the  manufac- 
ture of  their  high-grade  steam  spe- 
cialties in  the  shape  of  safety  valves, 
oil  cups,  gate  valves,  steam  whistles,  etc. 
About  350  men  are  employed,  exclusive  of 
inspectors  and  foremen.  Considerable 
material  of  all  sorts  is  made  for  use  in  the 
navy,  both  for  the  United  States  and  for- 
eign countries.  The  English  Naval  Board 
order  indicator  rigs,  steam  valves  and  oil 
cups,  safety  valves  and  all  sizes  of  globe 
valves.  The  Russian  Government  comes 
ne.xt  on  the  list. 

Locomotive  supplies  are,  of  course,  the 
most  interesting  to  the  readers  of  Loco- 
M0Ti\'E  Engineering.  This  company  are 
now  at  work  perfecting  an  injector  which 
gives  very  good  results.  At  a  trial  we 
witnessed  it  had  a  range  of  50  per  cent, 
of  its  full  capacity  when  cut  down  to  the 
minimum,  and  it  could  be  at  once  opened 
to  its  full  capacity  and  deliver  twice  as 
much  water.  The  pressure  of  steam  was 
as  high  as  225  pounds  and  as  low  as  25 
pounds,  and  it  could  be  started  at  any 
pressure.  The  supply  pipe  was  heated  by 
backing  steam  through  it,  and  the  injector 
went  to  work  again  promptly.  With  hot 
water  it  did  good  work.  Only  a  limited 
number  of  them  are  as  yet  in  service. 
They  are  trying  to  have  them  used  in  the 
hardest  service  that  can  be  found  to  de- 
velop both  their  good  and  defective  points, 
before  putting  them  into  the  open  market. 


A  Fellow  Feeling. 

Scene — Railway  carriage  on  the  Mid- 
land Railway.  Enter  a  Colonel  with 
gamebag  and  case  of  guns. 

Colonel  (to  passengers,  enthusiastic- 
ally)— Beautiful  sport;  sixty  birds  in 
two  hours,  and  only  missed  two  shots ! 

A  quiet  gentleman  sitting  in  the  corner 
put  down  his  paper,  rushed  across  the 
compartment,  and  grasped  him  warmly  by 
the  hand : 

"Allow  me  to  congratulate  you,  sir !  I 
am  a  professional  myself." 

"Professional  sportsman?" 

"No — professional    liar." — Tit-Bits. 


Si'plcnibor,   1899. 
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Aspinall's  Latest  Express  Engine. 

The  Lcndciicy  that  liab  been  very  ijro- 
nounccd  of  late  in  nearly  all  countries  to 
increase  the  work-performing  capacity  of 
locomotives  is  very  vircll  illustrated  by  the 
engine  shown  in  the  annexed  engravings. 
The  engine,  as  will  l)c  seen,  is  an  English 
machine  of  the  Atlantic  type,  and  built 
at  ilorwich  shops,  near  Manchester,  after 
the  designs  of  Mr.  Jnlm  A.  I",  .\spinall. 
locomotive  superinteiulent  of  the  Lanca- 
shire &  Yorkshire  Railway,  and  now  ad- 
vanced to  the  position  of  general  man- 
ager. 

The  engine  has  a  remarkably  smooth 
appearance,  a  tendency  followed  by  all 
British  locomotive  designers,  and  conveys 


The  steam  ports  are  17  inches  long  and 
l^  inches  wide.  The  travel  of  valve  is  .S 
inches;  the  lap  is  i  inch,  and  lead  f^-inch 
constant,  the  valves  being  operated  by 
Joy's  motion.  The  driving  axles  are  8^ 
inches  diameter  at  wheel  seat,  and  7  inches 
in  length  of  seat,  754  x  g  inches  at  main 
bearings,  and  the  distance  from  center  to 
center  of  bearings  is  45^  inches.  The 
crank  bearings  are  7V2  x  4^^  inches.  The 
axles  and  journals  of  the  truck  wheels  are 
01  very  liberal  proportions.  The  frames, 
both  of  engine  and  leading  truck,  are  made 
of  steel  plate,  the  former  being  i  1-16 
inches  thick. 

A  notable   feature   in   the  design   is  the 
boiler,    which    is    straight,    with    Belpairc 


The  Sarjcent  Company   ExtendinK- 

in  the  course  kI  a  private  letter  from  a 
member  of  the  Sargent  Company,  of  Chi- 
cago, the  following  information  is  given, 
which   will   interest   our  readers: 

"It  may  interest  you  to  know  that  our 
plant  is  now  so  crowded  with  business 
that  we  have  been  compelled  to  contract 
for  a  large  new  plant,  to  be  located  at  Chi- 
cago Heights,  twenty-seven  miles  south 
of  the  city,  situated  on  the  Michigan  Cen- 
tral, Chicago,  Joliet  &  Eastern,  Chicago  & 
Eastern  Illinois  and  Chicago  Terminal 
railways.  The  dimensions  of  the  various 
shops  will  be  as  follows : 

"The  new  plans,  as  prepared  by  Huehl  & 
Schmidt,  provide  for  a  number  of  build- 
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to  the  onlooker  an  idea  ■>{  unusual  speed 
and  power.  It  also  represents  almost  the 
iiia.ximum  specimen  of  sp^ed  and  power 
for  British  railways,  the  bridges  and  tun- 
nels curtailing  increase  of  height  or 
width. 

The  engine  has  cylinders  19  x  26  inches, 
oriving  wheels  87  inches  diameter.  The 
boiler  carries  175  pounds  per  square  incli. 
and  the  adhesive  weight  is  76,160  pounds. 
From  these  figures  we  find  that  the  pis- 
tons transmit  108  pounds  per  pound  of 
mean  effective  cylinder  pressure,  and,  fig- 
ured by  the  Railway  Master  Mechanics' 
Association  rules,  give  16,000  pounds 
tractive  power  and  a  ratio  of  4.7  between 
adhesion  and  tractive  power. 

In  some  respects  the  engine  differs  con- 
siderably   from    current    British    practice. 


r.rebo.x.  At  the  smallest  ring  the  boiler  is 
58  inches  diameter,  and  is  15  feet  long  be- 
tween tube  plates,  the  total  length  of  bar- 
rel being  17  feet  i^g  inches.  The  shell  is 
made  of  steel,  J4  inch  thick,  and  the  throat 
sheet  is  made  of  S/^-inch  steel.  The  fire- 
box is  of  copper,  and  is  895-s  inches  long 
at  bottom  and  42  inches  wide.  The  depth 
is  8354  inches.  There  are  239  2-inch  tubes, 
which  provide  1,877  square  feet  of  heat- 
ing surface,  and  the  firebox  gixes  175.8 — 
a  total  of  2.052.8  square  feet.  The  grate 
area  is  26.05  square  feet.  In  working  or- 
der the  engine  weighs  130.600  pounds.  The 
distribution  of  that  weight  is  remarkably 
good.  76,160  pounds  resting  upon  the-driv- 
ing  axles,  27,440  pounds  on  leading  truck 
and  25.760  pounds  upon  the  trailing 
wheels. 


ings  extending  over  a  total  area  of  250  x 
260  feet,  the  cost  of  the  buildings,  ex- 
clusive of  machinery  and  equipment,  be- 
ing estimated  at  $40,000.  The  buildings 
will  be  devoted  to  steel  and  iron  foundries 
and  subordinate  departments.  The  iron 
foundry  will  cover  an  area  of  200x110 
feet.  There  will  be  an  iron  cupola  room, 
30x33;  storage  room.  30x110;  core 
room,  35x110;  steel  foundry,  50x200: 
steel  melting  room.  32  x  30 ;  workshop.  30 
X  200  :  cleaning  shop.  52  x  200.  The  steel 
foundry  will  be  two  stories  high.  They 
will  be  constructed  of  brick,  stone  and 
steel,  and  will  be  equipped  with  the  most 
modern  machinery,  including  traveling 
cranes  of  great  capacity. 

'"We  expect  to  have  the  brake-shoe  de- 
partment ci  the  new  works  going  inside  of 
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September,  iSgg. 


ninety  days,  and  the  steel  department  liy 
January  1st,  and  we  shall  continue  tci 
operate  our  present  works  at  Fifty-ninth 
and  Wallace  streets,  expecting  to  obtain  a 
considerably  larger  output  of  steel  in 
these  works  after  the  removal  of  the  iron 
department. 

"As   you   are    personally    familiar    with 
the  small   beginnings   of  this  Vompany.   I 


Machine  Tool  Works  Combination. 

Tlu-  combmatiun  ut  several  leading  ma- 
chine tool  makers  which  has  been  talked 
of  considerably  for  several  months  has  at 
last  been  effected,  and  the  Niles-Bement- 
Pond  Company  has  been  incorporated  in 
New  Jersey  with  a  capital  stock  of  $8,000,- 
000.  The  officers  of  the  company  are : 
President.  Robert  C.  McKinnev ;  first  vice- 


lad  of  LA^■c.\s^^IKE  it  Yorkshire  exgi.ni. 


am  sure  you  will  be  interested  to  know  of 
the  rapid  growth  of  our  business.  When 
our  new  works  are  completed  we  shall 
have  a  foundry  that,  with  every  modern 
appliance,  can  produce  three  times  the 
t(jnnage  of  brake  shoes  possible  in  our 
present  works.  Our  steel  department  will 
be  devoted  especially  to  the  manufacture 
of  railway  and  electrical  castings." 


The  Allison  Manufacturing  Company 
have  received  an  order  from  the  Me.xican 
Central    Railway   Company,    Limited,    for 

tliirty  caboose  cars. 


president,  James  K.  Cullen;  second  vice- 
president,  A.  C.  Stebbins ;  third  vice- 
president,  W.  L.  Clark;  secretary,  E.  M. 
C.  Davis;  treasurer,  Chas.  L.  Cornell;  en- 
gineers, F.  B.  Miles  and  Geo.  T.  Reiss. 
Directors — Alexander  Gordon,  president 
of  the  Niles  Tool  Works  Company ;  Chas. 
A.  Moore,  of  Manning,  Maxwell  &  Moore ; 
Clarence  S.  Bement  and  Frederick  B. 
Miles,  of  Bement.  Miles  &  Co. ;  Gordon 
Shillito,  Thos.  T.  Gaff  and  Daniel  H. 
Holmes,  of  Cincinnati ;  Frederick  W.  Gor- 
don, of  Philadelphia;  Geo.  T.  Reiss  and 
James  K.  Cullen,  of  the  Niles  Tool  Work= 


Company ;  E.  C.  Burke,  of  Cleveland, 
Ohio :  Walter  L.  Clark,  of  the  Niles  Tool 
Works  Company ;  A.  C.  Stebbins,  of  the 
Pond  Machine  Tool  Company;  W.  S.  Mc- 
Kinney,  of  Pittsburgh,  and  Robert  C.  Mc- 
Kinney,  ex-officio. 

The  properties  included  in  the  new  com- 
pany are  the  plants  of  the  Pond  Machine 
Tool  Company,  the  Philadelphia  Engi- 
neering Works,  Bement,  Miles  &  Co.,  and 
a  controlling  interest  in  the  Niles  Tool 
Works  Company.  Of  the  $8,000,000  capi- 
tal $3,000,000  is  in  6-per-cent.  cumulative 
preferred  stock,  redeemable  in  191 1  at  105. 
Of  this  $1,000,000  is  held  in  tlie  treasury 
for  the  present. 

The  greater  part  of  the  negotiations  re- 
lating to  the  combination  were  carried  on 
by  Mr.  Robt.  C.  McKinney. 

The  four  companies  concerned  control 
the  heavy  machine  trade  of  the  country. 
They  employ  upwards  of  3.000  men,  andl 
the  plant  of  the  Niles  Tool  Works  Com- 
pany alone  has  15  acres  under  roofs.  The 
Niles  Tool  Works  Company  and  the 
Philadelphia  Engineering  Works  have 
been  under  the  control  of  .-Me.xander  Gor- 
don, Robert  C.  McKinney  and  the  Gaff 
estate.  The  Pond  Machine  Tool  Com- 
pany up  to  June,  1898,  was  controlled  by 
J.  R.  Maxwell,  but  in  that  month  control 
was  purchased  by  Messrs.  Gordon  and 
McKinney.  The  firm  of  Bement,  Miles 
&  Co.  has  always  been  independent. 

The  consolidation  has  not  been  effected 
on  the  usual  lines.  There  have  been  no 
promoters  and  no  promoters'  fees.  There 
are  no  outsiders,  all  the  stock  having  beem 
privately  subscribed  for,  though  it  is  in- 
tended to  list  the  stocks  next  winter.  The 
management  will  remain  practically  the 
same  as  at  present.  Central  offices  will  be 
established  in  New  York.  The  registrar 
of  the  stock  is  the  Colonial  Trust  Com- 
pany, and  the  Corporation  Trust  Company 
of  New  jersey  is  the  transfer  agent. 


In  connection  with  the  ventilation  of 
tunnels,  engineers  have  found  that  for 
every  pound  of  coal  burned  by  the  loco- 
motive in  passing  through  the  tunnel  29 
cubic  feet  of  poisonous  gas  will  be  evolved. 
It  has  also  been  ascertained  that  if  the 
amount  of  carbon  dioxide  can  be  kept  so- 
that  it  does  not  exceed  20  parts  to  10,000 
of  air.  the  atmosphere  of  the  tunnel  will 
not  be  obnoxious.  Fumes  of  sulphur  and 
carbon  monoxide  form  the  most  ob- 
noxious gases,  the  latter  being  an  active 
poisonous  mixture. 


The  Safety  Appliance  Company,  of 
Boston,  have  done  us  the  courtesy  of  in- 
forming us  that  two  enquiries  about  their 
brake  equalizer  have  been  received  from 
abroad,  one  from  Natal,  South  Africa, 
and  one  from  Wellington,  New  Zealand ; 
and  they  say:  "These  letters  are  no  doubt 
the  outgrowth  of  the  writers  having  read 
your  valuable  paper." 


Scplcml)!.'!-.   iSgo. 

An  Improved   Allen   Valve. 

Few  American  railways  of  iiiipnrlaiice 
have  overlooked  the  Allen  ported  valve  in 
the  attempt  to  perfect  steam  distril)Ution 
at  the  high  speeds  now  in  vogue,  and 
while  it  has  its  advocates,  there  has  also 
arisen  a  swarm  of  ohjectors,  whose  com- 
plaints, if  rather  amhiguous,  are  not 
wholly  without  fciinulation,  and  become 
more  prominent  as  the  inili.il  pressure  is 
increased. 

As  a  steam  admitter  the  Allen  valve  is 
all  we  can  ask  for,  but  as  an  exhauster 
it  leaves  much  to  be  desired. 

The  larger  the  ainount  of  the  steam  ad- 
mitted to  the  cylinder  the  longer  time  re- 
quired for  it  to  escape  through  a  given 
opening,  and  the  maximum  opening  of  the 
exhaust  is  not  as  efficient  proportionately 
as  the  lesser  area  exposed  during  the  first 
portion  of  the  exhaust  period,  for  the 
reason  that  when  the  exposed  area  of  the 
port  equals  the  area  of  the  exhaust  nozzle, 
it  is  evident  that  no  further  increase  of 
exhaust  port  opening  can  materially  assist 
in  the  liberation  of  the  steam. 

As  the  piston  speed  increases,  wi-  will 
find  a  certain  velocity,  after  which  there  is 
no  decrease  of  back-pressure  during  the 
return  stroke  of  the  piston,  so  that  any  in- 
crease of  exhaust  opening  after  the  end  of 
the  stroke  is  practically  valueless.  It  fol- 
lows, therefore,  that  the  higher  the  pres- 
sure at  the  end  of  the  stroke,  the  higher 
the  back-pressure  at  these  speeds. 

It  being  evident  that  a  quicker  exhaust 
opening  was  a  prime  desideratum,  Mr.  C. 
T.  Mellen,  of  the  Richmond  Locomotive 
Works,  designed  and  applied  with  marked 
success  to  their  compound  engines  a  type 
of  valve  which  they  call  double-ported,  in 
contradistinction  to  the  Allen  valve,  as 
the  port  opening  is  doubled  for  a  given 
movement  of  the  valve  at  the  beginning  of 
the  exhaust  period,  and  not  merely  the  ad- 
mission period,  as  with  the  Allen. 

The  use  of  this  device  on  their  com- 
pounds has  enabled  them  to  secure  high 
speeds  and  low  back-pressures  with  a 
cotuparatively  small  valve. 

It  will  be  apparent  from  a  study  of  the 
diagram  that  the  auxiliary  port  acts  as  an 
exhaust  port  only  during  the  earlier  por- 
tion of  the  exhaust  period,  and  that  before 
the  piston  starts  on  its  return  stroke  its 
function  as  an  exhaust  passage  ceases,  and 
it  admits  live  steam  to  the  appropriate  end 
of  the  cylinder. 

The  engravings,  Fig.  I,  show  in  section 
the  three  positions  of  the  valve,  the  di- 
rection of  the  steam  currents  being  indi- 
cated by  arrows,  and  the  other  cuts  will 
show  the  action  of  the  steam  in  the  cylin- 
ders. The  diagrams  shown  on  pages  417 
and  418  are  taken  from  an  engine  equipped 
with  this  valve,  and  e.xplain  themselves. 

For  the  purpose  of  illustrating  the  dif- 
ference between  the  double-ported,  the 
.■Mien  and  the  plain  valve.  Fig.  2  has  been 
prepared  to  show  their  respective  behav- 
iors when  cutting  off  at  Ii.tU'  stroke.     The 
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full  line  No.  I  represents  an  indicator  dia- 
gram from  a  double-ported  valve,  the  dot- 
ted line  No.  2  that  of  a  plain  valve,  and 
the  broken  line.  No.  3,  that  of  Allen  valve 
— all  conditions  being  equal,  with  the  ex- 
ception of  the  auxiliary  port. 

The  diagram  is  laid  down  with  the  as- 
sumption that  the  steam  has  the  same  ve- 
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still  considerably  in  excess  of  the  port 
opening.  The  resulting  lower  final  pres- 
sure effects  a  lower  back-pressure  during 
the  return  stroke. 

The  admission,  and  consequently  the 
expansion  line,  of  the  plain  valve  fall  be- 
low that  of  the  other  valves;  the  release 
is  proportionately  lower,  and  as  the  area 


Central  Position 


locity  at  corresponding  points  of  the  dif- 
ferent diagrams. 

The  admission  and  expansioti  lines 
from  the  Allen  and  double-ported  valves, 
of  course,  coincide,  but  the  exhaust  and 
back-pressure  lines  indicate  a  decided  ad- 
vantage in  favor  of  the  latter. 

From  the  release  point,  C  to  E,  the  ef- 
fect of  the  auxiliary  port  shows  plainly, 
while   the   area   of   the   exhaust   nozzle   is 
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of  the  exhaust  opening  is  the  same  as  in 
the  Allen,  the  exhaust  line  will  be  beneath 
it  all  the  way.  while  the  exhaust  line  of 
the  double-ported  valve  crosses  that  of 
the  plain  valve  at  an  early  portion  of  the 
e.xhaust  period. 

Another  advantage  of  the  double-ported 
valve  is  illustrated  by  Fig.  3.  representing 
cards  taken  while  drifting.  The  entrained 
air  is  compressed  to  the  point  A  when  the 
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auxiliary  port  relieves  the  pressure  be- 
fore the  piston  arrives  at  the  end  of  its 
stroke  by  letting  the  air  over  to  the  suc- 
tion side  of  the  piston,  and  the  final  com- 
pression is  much  lower  than  would  be  the 
case  with  the  plain  valve. 

The  following  table  gives  the  leading 
particulars  about  the  indicator  diagrams. 
The  scale  of  indicator  spring  used  was 
100: 


Revolutions  per  min> 
ule 

Miles  per  hour 

Holler  pre.ssure 

Initial  pressure 

M.  E.  P.  H.  pressure. 

M.  E.  F.  I.,  pressure. 

Distribution  of  work, 
H.  P 

nistribution  of  work, 
L.P 


Card 
No.  I 


52 

10 

165 
.55 

109. 

38.6 

53% 
47 'o 


Card 
No.  8 


'75 

168 
97-5 
32.2 


Card 
No.  xo 


"47 

28 

■74 

171 
81.5 
28.6, 


Card      Card 
No.  IS  '  N-,..  r= 


183 

35 
j8o 
"75 

61. 


54-7%  53-2% 

45.3;i'46.8% 


53.2%!40.7?„' 
46.8%'59.3Ji; 


Plain  Talks  to  the  Boys. 

INSPECTION   OF   LOCOMOTIVES. 

So  you  arc  having  some  trouble  in  re- 
gard to  the  inspection  of  locomotives  at 
the  end  of  a  trip?  You  want  to  know 
how  this  inspection  should  be  made,  do 
you? 

That  is  a  matter  that  takes  longer  to  tell 
about  than  to  make  the  inspection,  for  the 
eye  can  look  at  the  various  parts  much 
quicker  than  we  can  tell  how  and  why  it 
should  be  done.  Do  not  get  weary  if  we 
touch  on  a  few  facts  that  you  know  about, 
for  it  is  an  old  subject. 

In  the  first  place,  the  reason  for  a  close 
and  careful  inspection  is  to  ascertain  if 
any  of  the  parts  of  the  locomotive  have 
been  lost  off.  and  need  replacing ;  if  any 
parts  are  worn  out  and  should  be  renewed 
before  another  trip  is  to  be  made ;  if  any 
bolts,  nuts  or  joints  are  working  loose, 
and  need  to  be  made  secure  before  going 
any  farther ;  or  if  any  bearings  are  run- 
ning warm  or  cutting.  In  this  last  case, 
the  reason  for  its  being  warm  or  cut 
>hould  be  ascertained  beyond  a  doubt,  so 
that  the  proper  remedy  can  be  applied, 
and  thus  obviate  the  possibility  of  a  hot 
box  the  next  trip. 

It  is  the  better  plan  to  have  a  regular 
systematic  way  of  making  this  inspection, 
as  you  are  then  less  liable  to  overlook  any 
ilefects.  By  this  we  mean,  commence  at 
a  certain  place  and  go  clear  around  the 
entire  machine,  first  outside  the  rails  and 
then  if  possible,  under  the  engine. 

To  make  a  thorough  and  proper  inspec- 
tion, the  engine  should  be  over  a  pit  just 
deep  enough  so  that  the  engineer  can  pass 
along  and  examine  every  part,  and  touch 
every  part  of  the  motion  work.  Some- 
times this  can  be  done  at  the  cinder  pit, 
but  in  many  cases  the  engine  is  not  over 
<a  pit  till  long  after  the  trip  is  completed, 
and  it  is  hardly  reasonable  to  require  an 
engineer  to  remain  with  the  machine  till 
it  is  placed  convenient  for  inspection. 
Therefore  it  is  just  as  well  to  learn  to  in- 
spect an  engine  when  not  over  a  pit,  and 
find    out.    from    actual    observation,    from 


what  points  of  view  it  is  possible  to  see 
portions  of  the  machinery  not  otherwise 
visible.  This  is  something  which  is  dif- 
ferent with  every  change  in  the  type  of 
engine,  and  can  be  best  learned  by  ob- 
servation. 

It  is  not  unusual  for  pooled  and  double- 


way,  and  then  get  as  close  to  this  method 
as  possible  when  out  in  a  yard. 

Inspection  of  a  locomotive  to  see  if  it 
is  all  right  to  go  ahead  on  another  trip 
is  of  a  negative  character.  When  we  look 
the  machine  over,  we  do  not  notice  the 
parts  that  r  re  in  good  order,  but  our  at- 


Atm.  Lir.e 


crewed  engines  to  go  right  along  over 
the  next  divison  with  their  trains  in  case 
nothing  is  reported  out  of  order  with 
them.  This  means  an  inspection  out  on 
the  track.  With  consolidation  engines  it 
i.=  a  matter  of  considerable  difficulty ;  if 
you  wish  to  inspect  all  the  moving  parts 
you  should  go  under  them. 

However,  we  will  first  speak  of  inspec- 
tion over  a  pit.   as  this   is  the  only   sure 
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tention  is  at  once  called  to  anything  in 
bad  order  or  the  loss  of  any  part.  We 
note  at  once  the  grease  starting  out  at  a 
joint  which  is  working  loose,  and  see 
where  nuts  or  bolts  have  turned  around. 
We  see  plainly  the  vacant  spot  where  the 
head  of  a  bolt  should  be.  The  loss  of  a 
nut  is  very  plain,  and  yet  if  we  were 
asked  after  the  inspection  if  a  certain 
bolt   was  "'O.   K.,"   very  likely   we  would 
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have  to  examine  it  before  being  sure  that 
it  was,  so  soon  after  an  inspeetion  does 
our  memory  of  the  condition  of  the  per- 
fect parts  pass  from  us. 

Before  going  under  an  engine  examine 
everything  that  is  visible  from  the  out- 
side, fechng  of  all  the  bearings  to  find 
out  if  anything  is  running  hot.  The  ten- 
der and  all  its  attachments  can  be  in- 
spected from  the  outside  fairly  well.  'Ihe 
flanges  of  all  truck  wheels  can  be  in- 
spected from  the  other  side  of  the  loco- 
motive, as  the  part  of  the  flange  that  is 
next  the  rail  is  then  visible.  Look  at  the 
tender  axles  right  at  the  wheel  fit,  for 
there  is  where  they  show  loose  first.  If 
the  wheel  shows  loose  at  the  wheel  fit 
and  cannot  be  moved  on  the  axle,  it  is  a 
pretty  good  sign  that  the  axle  is  cracked 
inside  the  wheel  hub.  If  the  tender 
truck  boxes  show  any  unusual  heat,  open 
the  cover  and  note  the  condition  of  the 
brass,  the  wedge  and  packing.  If  any 
journals  on  the  engine  are  warm,  examine 
them  carefully  after  going  under,  so  as 
to  be  able  to  report  the  cause  of  its  get- 
ting warm,  in  order  that  it  may  receive 
the  proper  remedy.  It  is  hardly  necessary 
to  take  much  time  with  a  cold  one,  except 
to  see  that  all  the  parts  are  still  ready 
for  service. 

On  the  engine  the  binder  bolts  for  the 
pedestals  or  jaws  need  the  closest  at- 
tention. A  very  little  slack  motion  there 
will  cause  a  severe  pound.  If  the  wedges 
are  loose,  you  can  generally  see  the  fresh 
mark  at  the  top  where  they  have  worked 
down  on  the  jaw,  and  they  will  also  show 
a  mark  along  the  side  of  the  driving  box, 
where  the  box  has  worked  sideways.  It 
is  a  good  plan  to  take  a  hard  hammer 
with  you  when  you  first  start  the  inspec- 
tion, and  tap  lightly  on  each  of  the  bolts 
that  are  liable  to  work  loose,  and  thus  de- 
tect those  that  otherwise  might  not  be 
noticed  with  the  eye. 

The  valve  motion  is  an  important  de'ail 


which   needs   careful   attention,   especially  sible  and  look  for  cracks  in  the  casting; 

the   eccentric   cams   with   their   keys   and  it   may   save  you   a  broken   strap  on   the 

bolts  and   the   straps  and   all   bolted  con-  road. 
neclions.      Wipe   off   the   lugs    when   pos-         Cracks   in   the   frame   in   some  types  of 


Air  compression  generally  rises  until  it  lifts  the  valve 


Drifting  card  from  plain  valve;no  overpass  valve  provided 


Air  passes  over  to  opposite  end  of  the  cylinder  relieving  differences 


Drifting  card  from  double  ported  valve;  no  overpass  valve  provided 


Drifting  card  from  double  ported  valve  in  connection  with  overpass  valve 
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engines  are  often  found  just  back  of  the 
cylinder  saddle.  It  pays  to  look  to  these 
fastenings. 

Whenever  possible,  examine  the  grates 
from  below,  as  one  that  is  warped  and 
cracked  will  be  ready  to  break  on  short 
notice.  This  is  the  only  way  that  you 
can  see  if  they  are  all  connected  to  the 
shaker,  and  how  many  cinders  there  are 
in  the  pan.  This  knowledge  comes  in 
handy  if  anything  goes  wrong  soon  after- 
ward. Look  at  the  bottom  of  the  ash- 
jian  for  holes  in  it,  as  live  coals  dropping 
through  a  hole  may  set  fires  in  wooden 
bridges  that  will  endanger  someone's  life, 
and  will  surely  involve  the  company  in 
fire  claims. 

Teach  the  fireman  to  inspect  the  condi- 
tion of  flues,  firebox,  grates  and.  if  one  is 
used,  the  brick  arch,  and  report  to  j-ou 
before  you  separate  from  each  other,  as 
well  as  the  condition  and  repairs,  if  any. 
needed  in  the  firing  tools.     This  will  get 
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Tiim  in  the  waj-  of  making  inspections, 
and  when  he  has  had  experience,  have 
Tiini  inspect  the  engine  all  over,  and  go 
with  him  to  help  him  learn  how  to  do  it 
in  a  proper  manner.  Blows,  leaks  and 
pounds  are  generally  located  while  on  the 
road  or  before  the  final  inspection  at  the 
end  of  the  trip,  so  we  will  not  touch  on 
them  now-. 

A   loose  crank   pin   will   cause  a  jiound 
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a  torch  or  hot  iron,  jar  them  a  little  with 
a  hammer,  and  look  for  cracks  in  the 
corners.  The  grease  will  work  out  of  the 
cracks  pretty  quick  if  there  are  any  flaws 
starting.  One  important  road  in  Buffalo 
tries  this  each  time  the  engines  are 
washed  out,  and  finds  about  two  cracked 
straps  a  month  in  about  loo  engines. 
This  saves  a  lot  of  breakdowns  on  the 
road.      Piston    rods    are    hard    to    locate 
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one  of  them  was  hot  and  needed  a  new 
brass;  or  "Flues  to  be  caulked,"  when  it 
was  a  staybolt  sizzling  that  needed  atten- 
tion, and  many  other  reports  of  a  like 
indefinite  character  spoil  the  effect  of  a 
report  on  the  work  book.  In  many  in- 
stances needed  work  is  not  done  because 
tlie  repairman  cannot  tell  from  the  word- 
ing of  the  report  and  an  inspection  of 
what  he  understands  is  out  of  order  does 
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that  is  hard  to  locate,  but  it  can  be  lo- 
cated   if   you    set   the   engine   on   the   top 

■quarter  and  have   someone  "thump   her" 
with  a  little  steam  on. 

It  is  a  good  plan  to  slip  off  the  cylin- 
der head  casings  once  in  a  while,  and  see 
if  all  the  studs  are  holding.  Working 
water  through  the  cylinders  will  some- 
times crack  off  a  few  of  them,  and,  the 
next  hard  pull,  away  goes  the  whole  head. 
When   the   main   rod    straps   are   down 

■wipe  them  off  carefully,   heat   them   with 


cracks  in  while  still  in  the  crosshead,  but 
enough  are  found  there  to  pay  for  a  close 
inspection  by  the  engineer. 

But  a  lot  of  inspection  is  of  no  good  to 
anyone  but  the  inspector,  unless  a  correct 
and  legible  report  is  made  on  the  work 
book.  This  takes  less  time  than  the  in- 
spection, but  it  is  in  a  good  many  cases 
only   half   done. 

Reports  like  "Packing  blows,"  without 
stating  what  particular  set  is  blowing;  or 
"Trucks   packed   all   around,"    when   only 


not  show  anything  needing  repairs.  If 
the  report  on  the  work  book  is  plain  and 
concise  and  locates  the  trouble  so  a  man 
can  go  right  at  it  whether  the  engine  is 
cold  or  under  steam,  and  make  every 
move  count,  you  will  likely  find  that  work 
done  first  and  the  other  jobs  left  till 
some  other  more  convenient  time.  Try  it, 
boys,  and  see  how  it  works.  Write  your 
report  in  clear,  plain  language;  tell  just 
where  to  find  the  trouble,  and  ask  for 
no  unnecessary  work,  just  to  make  them 
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think  "bhe  is  a  scrap,"  and  you  will  get 
closer  attention  to  what  you  write.  Tell- 
ing the  shop  men  don't  go ;  you  need  to 
make  a  record  of  work  wanted  done.  Put 
down  the  date,  number  of  the  engine  and 
sign  your  name  to  it — then  it  goes. 


Boston  &  Maine  Improvements. 

The  Boston  &  .\Iainr  l\,\ilriJiiil  are  en- 
deavoring to  be  among  tlic  leaders  in  New 
England,  and  when  their  present  plans  are 
carried  out  they  will  certainly  have  many 
inducements  for  passenger  travel. 

The  road-bed  is  being  oiled  to  keep 
down  the  dust,  the  side  shovcler  is  at 
work  along  the  line,  so  that  the  appear- 
ance is  being  much  improved,  and  the 
smoke  question  is  also  receiving  attention. 

'I'hey  are,  however,  attacking  it  in  a 
different  way  from  most  roads,  and  are 
to  burn  coke  instead  of  bituminous  coal 
as  at  present.  This  is  to  be  first  intro- 
duced on  the  switch  engines,  and  then 
gradually  introduced  in  the  passenger  ser- 
vice. 

It  is  expected  to  save  fire  damages  along 
the  line,  and  as  it  burns  more  freely  than 
even  soft  coal,  the  nozzles  can  be  en- 
larged. The  only  change  contemplated  in 
the  engines  will  be  in  the  introduction  of 
water  bars  in  the  grate.  The  Schenectady 
compounds  on  this  road  are  giving  satis- 
faction, and  more  are  expected. 


On  the  Chicago.  Indianapolis  &  Louis- 
ville Railway  their  outside  equalized 
brakes  were  at  one  time  operated  with 
pull-up  cylinders,  which  gave  a  good  deal 
of  trouble  on  account  of  the  leak  usually 
present  at  the  piston-rod  packing.  In 
changing  them  to  push-out  cylinders  it 
was  considerable  of  a  problem  to  find 
room  for  the  cylinder  between  the  lever 
and  the  cab  casting.  A  connection  was 
designed  by  General  Foreman  Winkle  and 
Air-Brake  Inspector  Houchin  which  did 
the  work  in  the  best  possible  manner.  The 
upper  end  of  the  lever  is  forked  so  it  will 
go  each  side  of  the  cylinder-head  spring 
case  and  coupled  to  the  piston  sleeve  with 
a  short  curved  bar  or  bridle. 


Engine  934,  belonging  to  the  New  York 
Central  Railroad  and  pulling  passenger 
trains  on  the  Hudson  River  division,  has 
made  over  175,000  miles  without  being  in 
the  shop.  The  engine  is  run  by  two  crews 
and  makes  150  miles  a  day. 


Some  of  the  railways  in  Austria  are  ex- 
perimenting with  what  is  known  as  Dick's 
system  of  train  lighting  by  electricity. 
Each  car  is  provided  with  a  battery  of 
secondary  cells  capable  of  giving  a  current 
of  3  amperes  for  8  hours.  A  dynamo  at- 
tached to  the  axle  is  used  for  charging 
the  cells  or  for  supplying  the  light  direct. 
It  is  said  to  work  fairly  well,  especially 
when  the  cars  of  a  train  are  all  kept  to- 
gether. 


PERSONAL. 

Mr.  J.  McGie  has  been  appointed  master 
mechanic  of  the  Montana  Central,  with 
office  at  Great  Falls,  Mont. 

Mr.  Chas.  Dyer  has  been  appointed  gen- 
eral superintendent  of  the  Western  divi- 
sion, Atchison,  Topeka  &  Santa  Fe. 

Mr.  R.  E.  McCuen.  general  foreman, 
Lexington  &  Eastern,  has  been  appointed 
master  mechanic ;  office  at  Lexington,  Ky. 

Mr.  R.  R.  Kimber  has  been  appointed 
assistant  superintendent  of  the  Galesburg 
division,  Chicago,  Burlington  &  Quincy 
Railroad. 

Mr.  F.  L.  Richmond  has  been  appointed 
superintendent  and  purchasing  agent  of 
the  Pacific  &  Idaho  Northern ;  office  at 
Weiser,  Idaho. 

Mr.  W.  A.  Dubc  has  been  appointed 
division  superintendent  of  the  Intercolon- 
ial Railway,  with  office  at  Levis,  Que., 
vice  Mr.   A.   Ouellette. 

Mr.  E.  B.  Thompson  has  been  appointed 
mechanical  engineer  of  the  Chicago  & 
Northwestern,  at  Chicago,  111.,  vice  Mr. 
F.  M.  Whyte,  resigned. 

Mr.  Amos  Turner  has  been  appointed 
division  master  mechanic  of  the  Lehigh 
Valley  at  South  Easton,  Pa.,  vice  Mr. 
Phillip  Wallis,  resigned. 

Mr.  A.  C.  Salisbury  has  been  appointed 
superintendent  of  the  Scranton  division  of 
the  Delaware,  Lackawanna  &  Western ; 
headquarters  at  Scranton,  Pa. 

Mr.  W.  L.  Harrison  has  been  appointed 
superintendent  of  the  West  Superior  shops 
of  the  Eastern  Railway  of  Minnesota,  vice 
Mr.  H.  A.  Bayfield,  resigned. 

Mr.  George  R.  Rogers  has  been  ap- 
pointed general  manager  of  the  York 
Southern,  with  headquarters  at  York,  Pa., 
vice  Mr.  S.  M.  Manifold,  resigned. 

Mr.  L.  B.  Allen,  assistant  superinten- 
dent of  the  Fergus  Falls  division.  Great 
Northern,  has  been  appointed  superinten- 
dent of  the  Willmar  division. 

Mr.  F.  Von  Schlegell  has  been  appointed 
assistant  superintendent  of  the  Fergus 
Falls  division,  Great  Northern,  at  Melrose. 
Minn.,  vice  Mr.  L.  B.  Allen,  promoted. 

Mr.  L.  L.  Smith  has  been  appointed 
master  mechanic  of  the  Northwestern  di- 
vision of  the  Chicago  Great  Western,  at 
St.  Paul,  Minn.,  vice  D.  Van  Alstine,  pro- 
moted. 

Mr.  Charles  E.  Ellicott  has  been  ap- 
pointed round-house  foreman  at  Las  Ve- 
gas, N.  M.,  on  the  Atchison,  Topeka  & 
Santa  Fe,  vice  Mr.  George  Perry,  re- 
signed. 

Mr.  A.  C.  Loucks,  traveling  engineer  of 
the  Missouri,  Kansas  &  Texas,  has  been 
appointed  master  mechanic  at  Denison. 
Texas,  in  place  of  Mr.  C.  T.  McElvaney, 
resigned. 

Mr.  William  Chase  has  been  transferred 


from  lathe  foreman,  Logansport  shops, 
Pittsburg,  Cincinnati,  Chicago  &  St.  Louis, 
to  Indianapolis  as  general  foreman  of  ma- 
chine shop. 

Mr.  J.  E.  Capps,  who  has  been  for  sev- 
eral years  foreman  of  car  repairs  of  the 
Georgia  Southern  &  Florida  Railway  at 
Macon,  Ga.,  has  been  appointed  master 
car  builder. 

Mr.  F.  M.  Whyte,  mechanical  engineer 
of  the  Chicago  &  Northwestern,  has  re- 
signed and  accepted  a  similar  position 
with  the  New  York  Central.  Office  at 
New  York. 

Mr.  D.  D.  Bailey,  trainmaster  on  the 
Atchison,  Topeka  &  Santa  Fe,  has  been 
promoted  to  the  position  of  superintendent 
of  the  Panhandle  division,  with  office  at 
Wellington,   Kan. 

Mr.  C.  F.  Gregory  has  been  temporar- 
ily appointed  master  mechanic  of  the  Chi- 
cago, St.  Paul,  Minneapolis  &  Omaha  at 
Sioux  City,  la.,  succeeding  Mr.  J.  K. 
Brassil,  resigned. 

Mr.  Samuel  M.  Manifold,  general  man- 
ager of  the  York  Southern,  has  resigned 
and  accepted  the  position  of  superinten- 
dent of  the  Harrisburg  division  of  the 
Western  Maryland. 

Mr.  Isaac  Seddon  has  been  promoted 
from  chief  clerk  in  the  purchasing  depart- 
ment of  the  Chicago,  St.  Paul,  Minne- 
apolis &  Omaha  to  purchasing  agent ; 
office,  St.   Paul,  Minn. 

Mr.  J.  S.  May  has  resigned  as  superin- 
tendent of  the  Richmond  division,  Penn- 
sylvania lines,  to  accept  a  similar  position 
with  the  Cleveland,  Akron  &  Columbus; 
headquarters  at  Cleveland,  O. 

Mr.  W.  G.  Bayley,  superintendent  of 
the  St.  Louis  division  of  the  Big  Four, 
has  been  transferred  to  the  Cincinnati 
division,  with  headquarters  at  Springfield, 
O.,  vice  Mr.  Wm.  Quinn,  resigned. 

Mr.  David  Van  Alstine.  division  mas- 
ter mechanic  of  the  Chicago  Great  West- 
ern at  St.  Paul.  ;Minn.,  ha,s  been  appointed 
master  mechanic,  succeeding  Mr.  Tracy 
Lyon;  headquarters  at  St.  Paul,  Minn. 

Mr.  R.  O.  Cumback.  recently  appointed 
general  foreman  of  the  Buffalo  shops  of 
the  Lehigh  Valley,  has  resigned,  to  accept 
a  position  with  the  Central  Railroad  of 
New  Jersev;  headquarters  at  Elizabeth, 
N.J. 

Mr.  W.  G.  Nixon  has  been  promoted 
from  the  position  of  chief  clerk  in  the 
purchasing  department  of  the  Missouri 
Pacific  to  purchasing  agent,  with  office  at 
St.  Louis.  Mo.,  vice  Abram  Gould,  de- 
ceased. 

Mr.  W.  A.  Garrett,  superintendent  of 
the  Western  division  of  the  Wabash,  with 
office  at  Moberly,  Mo.,  has  resigned  to  ac- 
cept the  position  of  superintendent  of  the 
Philadelphia  division,  Philadelphia  & 
Reading. 
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Mr.  Theodore  Lowe,  superintendent  of 
the  Durham  division  of  the  Norfolk  & 
Western  at  Lynchburg.  Va.,  has  been 
transferred  to  the  Shenandoah  Valley  and 
Winston-Salem  divisions ;  headquarters  at 
Roanoke,  Va. 

Mr.  W.  H.  S.  Wright,  purchasing  agent 
of  the  Chicago,  St.  Paul,  Minneapolis  & 
Omaha  for  the  past  twenty-five  years,  has 
resigned  to  accept  the  position  of  Western 
agent  at  St.  Paul,  Minn.,  for  the  Illinois 
Steel  Company. 

Mr.  F.  W.  Williams  has  been  appointed 
division  master  mechanic  of  the  S.  B.  !k 
N.  Y.  and  O.  &  S.  divisions  of  the  Dela- 
ware, Lackawanna  &  Western,  with  head- 
quarters at  Syracuse,  N.  Y.,  vice  Mr.  L. 
Kistler,  resigned. 

Mr.  J.  H.  Glover  has  been  appointed 
superintendent  of  the  Akron  division  of 
the  Baltimore  &  Ohio,  vice  Mr.  J.  T. 
Johnson,  with  office  at  Akron,  O.  He  was 
formerly  superintendent  of  the  Ohio  and 
Midland   divisions. 

Mr.  E.  Graham,  Jr.,  has  been  appointed 
division  master  mechanic  of  the  Buiifalo 
and  Cayuga  divisions  of  the  Delaware, 
Lackawanna  &  Western,  with  headquar- 
ters at  East  Buffalo,  N.  Y.,  vice  Mr.  F.  B. 
Griffith,  resigned. 

Mr.  Thomas  W.  Demarest,  who  has 
been  general  foreman  of  the  Indianapolis 
shop  of  the  Pittsburgh,  Cincinnati.  Chi- 
cago &  St.  Louis  Railway,  has  been  pro- 
moted master  mechanic  at  Logansport  for 
the  same  company. 

Mr.  J.  W.  Coneys,  trainmaster  of  the 
Richmond  division  of  the  Pennsylvania. 
has  been  transferred  to  the  new  Chicago 
Terminal  division,  with  office  at  Chicago, 
and  Mr.  Edward  Kearney  succeeds  him 
at  Richmond.   Ind. 

Mr.  F.  M.  Dean,  foreman  Dakota  Cen- 
tral division.  Chicago  &  Northwestern,  at 
Huron.  S.  D..  has  resigned  to  accept  a 
position  with  the  Baldwin  Locomotive 
Works.  Mr.  Dean  is  the  inventor  of  the 
Dean  locomotive  track  sander. 

Mr.  C.  B.  Rhodes  has  been  promoted 
from  foreman  of  locomotive  repairs  to  be 
master  mechanic  of  the  Georgia  Southern 
&  Florida  Railway,  with  headquarters  at 
Macon,  Ga.  He  has  proved  himself  a 
very  efficient  and  popular  official. 

Mr.  Robert  O'Brien  has  been  appointed 
master  mechanic  of  the  Richmond  & 
Petersburg  division  of  the  Atlantic  Coast 
Line,  at  Richmond,  Va.,  succeeding  his 
father,  Mr.  John  O'Brien,  recently  ap- 
pointed general  fuel  clerk  at  Manchester, 
Va. 

Mr.  R.  D.  Fowler,  division  superin- 
tendent of  the  Chicago  &  Eastern  Illinois, 
at  Danville,  111.,  has  been  appointed  super- 
intendent of  the  St.  Louis  &  St.  Elmo 
division,  with  office  at  Marion,  111.,  and  is 
succeeded  by  Mr.  John  C.  Muir  at  Dan- 
ville. 


Mr.  Ed.  Scallen.  general  foreman  of  lo- 
comotive repairs  of  the  Vicksburg,  Shreve- 
port  &  Pacific,  at  Monroe,  La.,  resigned 
that  position  recently  on  account  of  ma- 
larial trouble.  His  present  address  is 
2606  Seventeenth  avenue,  South.  Minne- 
apolis, Minn.,  and  he  is  looking  for  a 
similar  position. 

Mr.  J.  K.  Brassil,  employed  for  the 
past  twenty-two  years  by  the  Chicago,  St. 
Paul,  Minneapolis  &  Omaha,  has  resigned 
to  accept  the  position  of  master  mechanic 
of  the  California  Northwestern,  with 
headquarters  at  San  Francisco,  Cal.  Mr. 
Brassil  was  tendered  a  reception  by  the 
engineers  and  firemen  of  his  division,  and 
presented  with  a  handsome  diamond  ring. 
They  also  showed  their  high  esteem  for 
Mrs.  Brassil  by  presenting  her  with  a 
diamond   pin. 

The  headquarters  of  Mr.  J.  H.  Good- 
year, assistant  general  superintendent  of 
the  Buffalo  &  Susquehanna,  has  been 
transferred  from  Galeton  to  Austin,  Pa. 
In  addition  to  his  other  duties,  he  will 
have  charge  of  all  train  and  engine  men 
working  between  Keating  Summit  and 
Galeton.  Mr.  Goodyear  was  with  the 
Chicago  Great  Western  until  a  short  time 
ago.  His  name  is  well  known  to  our 
readers  as  a  contributor  to  the  columns  of 
Locomotive  Engineering. 

Mr.  W.  C.  Pennock,  master  mechanic 
of  the  Pittsburgh,  Cincinnati,  Chicago  & 
St.  Louis  Railway  at  Logansport,  Ind., 
was  drowned  in  Hudson  Lake,  near  La- 
porte,  Ind..  on  July  17th,  while  trying  to 
save  the  life  of  a  companion  who  was  in 
the  water.  Mr.  Pennock  began  railroad- 
ing as  a  fireman  in  1880.  He  was  road 
foreman  of  engines  for  a  number  of  years 
on  different  divisions,  till  September,  1893, 
when  he  was  promoted  master  mechanic. 
He  was  educated  at  Gambler  College  and 
at  the  Stevens  Institute.  At  the  time  of 
his  death  he  was  thirty-seven  years  old. 

Mr.  P.  J.  Mickey,  who  has  been  an  en- 
gineer on  the  Chicago  division  of  the 
Cleveland,  Cincinnati,  Chicago  &  St.  Louis 
Railway  for  the  past  seventeen  years,  was 
appointed  road  foreman  of  engines  on 
August  1st,  with  jurisdiction  over  the 
Cleveland-Indianapolis,  Cincinnati-San- 
dusky  and  Michigan  divisions;  headquar- 
ters at  Indianapolis.  When  the  Westing- 
house  instruction  car  was  on  the  Big  Four 
route  in  1892,  he  was  with  the  car  about 
six  months.  He  is  an  active  member  of 
the  Air  Brake  Men's  Association.  Mr.  J. 
T.  Malone.  road  foreman  of  engines,  will 
have  jurisdiction  over  Chicago,  St.  Louis 
and  Cairo  divisions. 

Mr.  Phillip  Wallis,  master  mechanic  of 
the  Lehigh  Valley  at  Easton.  Pa.,  has  been 
appointed  superintendent  of  motive  power 
and  equipment  on  the  Long  Island ;  head- 
quarters Richmond  Hill,  N.  Y.,  in  place  of 
Mr.  S.  F.  Prince,  Jr.,  resigned.  Mr.  Wal- 
lis is  a  graduate  of  Stevens  Institute,  and 


has  had  the  kind  of  experience  that  makes 
college  graduates  the  best  kind  of  mechan- 
ical superintendents.  After  leaving  school- 
he  went  to  the  Chicago,  Burlington  & 
Quincy  shops  at  Aurora.  111.,  and  worked 
for  some  time  as  an  improving  machinist. 
From  there  he  went  into  the  test  depart- 
ment, and  rose  to  be  chief  engineer  of 
tests.  Then  he  was  appointed  general 
foreman  of  the  shops,  and  from  there  was 
advanced  to  be  master  mechanic  of  one  of 
the  leading  division  shops  of  the  road. 
From  there  he  went  to  be  assistant  super- 
intendent of  motive  power  of  the  Norfolk 
&  Western,  and  from  that  went  to  be  mas- 
ter mechanic  on  the  Lehigh  Valley.  He 
is  an  excellent  executive  officer,  and  has 
always  been  very  popular  with  the  mer» 
under  his  charge. 


An  Incident  of  Travel. 

Mr.  W.  F.  Dixon,  general  manager  of 
the  Sormovo  Locomotive  Works  at  Nijni- 
Novgorod,  Russia,  has  been  on  a  brief 
visit  to  this  country,  in  company  with  his 
wife.  Mr.  Dixon  was  here  partly  on  busi- 
ness, as  he  was  authorized  to  purchase  a 
variety  of  tools  to  be  employed  in  extend- 
ing the  capacity  of  the  works.  The  direc- 
tors of  the  company  were  exceedingly 
liberal  with  their  genera!  manager  in  con- 
nection with  his  holiday.  Mr.  Dixon  tells 
of  an  amusing  "incident  of  travel"  in  con- 
nection with  a  journey  by  rail.  Mrs. 
Dixon  has  an  American  traveler's  trunk, 
which  is  not  the  common  receptacle  for 
baggage  used  in  Russia  and  excited  more 
or  less  attention.  Shortly  after  the  train 
left  St.  Petersburg  Mr.  and  Mrs.  Dixon 
went  into  the  dining  car  and  sat  down  at 
a  four-seat  table.  Shortly  afterwards  two 
Englishmen  came  in  and  took  the  other 
two  seats.  "Did  you  see  that  Yankee 
trunk  on  the  platform?"  demanded  one  of 
the  other,  and  then  he  began  a  tirade  of 
virulent  abuse  of  Americans  as  none  but 
an  insular,  ignorant  Englishman  knows 
how  to  express.  He  said  that  he  would 
not  ride  in  the  same  car  with  an  Amer- 
ican. They  were  all  loud-mouthed,  ignor- 
ant and  of  uncleanly  habits,  and  he  prac- 
ticed keeping  as  far  away  from  them  as 
possible.  Mr.  and  Mrs.  Dixon  were  talk- 
ing in  Russian  together,  so  that  the  Eng- 
lishmen were  not  likely  to  suppose  one  of 
them  was  an  "ignorant  Yankee."  When 
the  Englishmen  had  tired  of  abusing 
Americans  he  asked  a  question  of  Mr. 
Dixon  in  particularly  fragmentary  French. 
Mr.  Dixon  answered  in  the  same  language ; 
but  the  fellow  floundered  so  hopelessly  ir> 
trying  to  begin  a  conversation,  that  Mr. 
Dixon  remarked,  "You  had  better  talk  in 
English.  I  am  an  American,  but  I  think 
that  I  can  talk  English  in  a  way  that  you 
will  understand  it."  The  Englishman  sud- 
denly thought  he  had  forgotten  something, 
and  went  to  look  for  it.  Perhaps  his  din- 
ner did  not  agree  with  him,  for  he  did  not 
return  to  the  dining  car. 
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Pilsbury's  Smoke  Preventing  Firebox. 

'I"lu-  Miicikc  preveiiliiig  hrii'li  rircli  of  tlie 
Queen  &  Crescent,  illustrated  on  page  366 
of  our  August  number,  has  brought  to  our 
notice  a  similar  device  used  years  ago. 

In  1884,  while  master  mechanic  of  the 
Eastern  Railroad,  Mr.  A.  Pilsbury,  now 
superintendent  of  motive  power  of  the 
Maine  Central,  got  out  a  form  of  brick 
arch  providing  for  air  admission  through 
the  arch,  coming  out  at  the  top.  He  took 
out  a  caveat  for  the  invention,  but  never 
had  it  patented.  The  invention  was  ap- 
plied to  an  engine  on  the  Ea.stern  Railroad 
and  gave  excellent  results,  having  been  in 
service  over  a  year.  The  matter  was  not 
carried  further  because  Mr.  Pilsbury  left 
the  road,  and  several  official  changes  sub- 
sequently took  place  on  the  Eastern  Rail- 
road, and  among  them  the  device  was  ne- 
I 
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foratcd  curved  fire  brick,  so  that  the  air 
is  delivered  at  the  point  and  manner  most 
suital)le  for  aiding  in  consuming  the  gases. 
The  deflecting  arch  F  is  not  an  essential 
part  of  the  arrangement,  and  was  not 
used  in  engine  fitted  with  the  device. 


Moving  Platforms  Again. 

People  who  visited  tlie  Columbian  Ex- 
position got  fairly  familiar  with  the  mov- 
ing platform  which  was  designed  to  en- 
able passengers  to  step  upon  a  moving 
train  without  requiring  the  latter  to  stop. 
The  'Chicago  experiment  was  not  pro- 
ductive of  the  practical  results  expected; 
but  the  friends  of  the  system  have  not 
abandoned  their  scheme,  for  it  is  going 
to  be  a  conspicuous  feature  of  the  trans- 
portation   facilities   of   the   Paris   Exhibi- 


A  Locomotive  Race. 

II V    F.    .M.    .NKI.LIS. 

The  "185"  stood  nearly  completed  in 
the  erecting  shop  of  the  Pittsburgh  Loco- 
motive Works.  She  measured  15  feet 
from  the  rail  to  the  top  of  her  Russia 
iron-jacketed  stack,  and,  tall  and  gaunt- 
looking,  seemed  to  know  and  feel  the  pur- 
pose for  which  she  was  being  specially 
built.  The  large  boiler,  high  driving 
wheels  and  200  pounds'  steam  pressure 
seemed  to  have  held  consultation  and 
sworn  to  wrest  from  the  enemy  the  old- 
time  honor  of  the  parent  shop.  In  fact 
the  "185"  was  being  specially  built  to  out- 
speed  a  rival  which  had  recently  defeated 
her  sister  locomotives.  She  was  to  lift 
the  stigma  of  defeat  and  bring  back  to  her 
parent  shop  the  long-established  and  well- 
known  reputation  for  "speeding." 
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glected  and  afterwards  forgotten,  but  its 
usefulness  and  utility  were  substantially 
established. 

We  have  received  from  Mr.  Pilsbury  a 
blueprint  of  the  device,  from  which  the 
annexed  engravings  were  taken.  It  will 
interest  some  of  our  readers  to  know  that 
Mr.  A.  M.  Waitt,  now  superintendent  of 
motive  power  of  the  New  York  Central 
Railroad,  was  chief  draftsman  for  Mr. 
Pilsbury  when  this  form  of  arch  was  de- 
signed, and  he  made  the  drawing  from 
which  the  blueprint  referred  to  was  taken. 

The  brick  arch  is  supported  on  lugs  D. 
There  are  three  air  tubes.  A.  fitted  into 
thimbles  at  the  front  end  of  the  firebox  at 
E,  and  terminating  at  the  upper  ends  of 
the  tubes  in  T  fittings  at  B.  The  T's  B 
and  thimble  E  form  slip  joints,  which  ad- 
mit of  and  provide  for  all  the  movement 
necessary  and  required  by  expansion. 

It  will  be  noticed  that  the  cross  pipes 
connecting  the  upper  ends  of  the  T's  are 
perforated,   and   in   turn   covered  by   per- 


tion  next  year.  As  an  aid  in  developing 
the  system  an  experimental  section  has 
been  erected  at  Saint-Owen,  a  station  in 
the  neighborhood  of  Paris.  There  are 
three  platforms,  one  being  stationary,  the 
next  one  moving  at  a  speed  of  2;'2  miles 
an  hour,  the  next  one  double  that  speed. 
It  is  expected  that  passengers  will  be  able 
to  step  from  the  top  movable  platform  to 
the  steps  of  railway  cars  without  diffi- 
cultv  or  danger 


In  the  Rakaia  railway  smash,  says  a 
New  Zealand  paper,  drink  was  the  direct 
means  of  saving  the  lives  of  about  sixty 
excursionists  who.  as  the  night  was  cold 
and  wet  and  the  train  was  waiting,  left 
the  rear  carriages  and  trooped  into  the 
railway  hotel  a  few  yards  off.  While  they 
were  drinking  the  smash  took  place.  The 
carriages  which  sixty  of  the  beer-thirsty 
crowd  had  quitted  were  reduced  to  match- 
wood. 


Piece  by  piece  she  was  carefully  fitted 
together.  The  painter  followed  the  me- 
chanic closely,  until,  finally,  the  "185" 
steamed  down  through  the  yard  under 
the  control  of  Charley  Wolf,  the  young 
engineer  who  was  to  drive  her  to  victory. 
1  hen  she  was  disconnected  and  packed  to 
run  on  her  own  wheels  to  her  destination. 

"Wolf."  said  the  superintendent  to  the 
j'oung  man,  who  had  been  summoned  to 
tne  oflSce,  "you  are  just  the  age  to  be  reck- 
less and  not  know  what  fear  is.  On  this 
trip  I  want  you  to  combine  the  reckless- 
ness of  a  boy  with  the  skill  and  coolness 
of  a  veteran  engineer.  You  will  learn  the 
details  when  you  arrive  there,  and  will 
probably  have  a  race  the  first  trip  out  of 
St.  Louis.  I  want  you  to  win  that  race. 
Tear  the  wheels  from  under  this  engine 
rather  than  have  the  Vandalia's  compet- 
ing line  beat  her."  With  these  instruc- 
tions Wolf  left  the  ofiice. 

A  few  hours  later  Wolf  was  on  his  way 
to  Terre  Haute  with  the  finest  specimen 
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of  a  fast  passenger  engine  he  had  ever 
seen.  During  the  two  weeks  he  spent  with 
her  pulling  freight  between  Terre  Haute 
and  East  St.  Louis  (a  sort  of  preliminary 
course  of  training  preparatory  to  making 
the  trial  fast  run).  Wolf  learned  that  Ohio 
&  Mississippi  engine  No.  69.  engineer 
Kelly,  had  repeatedly  beaten  the  V'an- 
dalia  engines,  and  was  acknowledged  to 
be  the  fastest  passenger  engine  running 
out  of  East  St.  Louis.  A  trophy,  a 
chainois  skin  with  a  Mercury  foot  worke  1 
upon  it.  had  been  presented  by  the  com- 
mercial traveling  men  of  St.  i^ouis  to  the 
engine  proving  herself  the  swiftest  on 
these  two  competing  lines.  The  connner- 
cial   men   were   pledged   to   travel   on   tlie 


galded.  The  netting  in  the  smokebox  was 
too  tine  for  the  Illinois  coal  used  on  the 
Vandalia.  These  faults,  however,  were 
carefully  corrected,  and  the  day  for  the 
trial  fast  run  arrived. 

About  9  o'clock  in  the  evening  the  '"69" 
and  "185"  were  backed  into  the  relay  .sta- 
tion at  Ea.-t  St.  Louis  to  wait  for  their 
trains  from  over  the  river.  Kelly,  seeing 
the  "185"  for  the  first  time,  climbed  down 
from  the  "69"  and  came  over  to  where 
Tom  Manafee.  the  engineer  who  had  been 
assigned  to  pilot  Wolf  on  the  trial  fast 
run.  was  oiling  around,  preparing  for  the 
race ;  for  they  knew  there  would  be  a  race, 
and  a  hot  one.  too. 

"Hello!"   shouted   Kelly,  as  he  Razed  at 


caught  lip.  Then  they  were  to  try  each 
other's  mettle.  The  racing  ground  was  an 
ideal  one.  For  thirteen  miles  the  two 
tracks  were  level  and  parallel,  perfectly 
straight,  and  less  than  100  feet  apar'.. 
Then  they  diverged. 

Both  trains  came  off  the  Eads  bridge 
into  the  relay  station  twenty  minutes  late. 
which  gave  the  two  engines  a  splendid 
opportunity  to  race.  How  high  and  de- 
fiant the  "185"  looked  as  she  stood  there 
under  the  electric  lights,  being  coupled 
on  to  her  train !  her  paintwork,  of  black 
and  gold,  clean  and  shining;  her  Russia 
iron  jacket  and  bright  iron  parts  gleaming 
like  polished  silver,  and  her  brass  trim- 
mings   and    copper    pipes    glistening    like 


"Hoiv  high  and  defiant  she  looked  as  she  stood  there  under  the  electric  lights!  her  Russia-iron  jacket  and  bright  iron 
farts  gleaming  like  polished  silver,  and  her  brass  trimmings  and  copper  pipes  glistening  like  blemished  gold.  Her  huge 
driving  wheels  betrayed  the  terrific  speed  lurking   there." 


line  whose  engine  held  the  trophy.  Many 
an  exciting  brush  there  had  been  for  the 
possession  of  the  trophy,  and  many  times 
had  it  changed  hands.  This  "sheepskin." 
as  the  trophy  was  called  by  the  railroad 
men,  floated  from  the  headlight  hand-rail 
of  the  winning  engine,  and  did  more  to 
influence  travel  than  the  advertising  of 
the  enterprising  passenger  agents.  The 
''sheepskin"  passed  backwards  and  for- 
wards, first  to  one  engine,  then  to  another, 
until  the  Ohio  &  Mississippi  engine  Cg 
was  built  at  the  company's  shops  at  Vin- 
cennes,  Ind.  She  was  very  speedy,  had 
won  the  "sheepskin"  on  her  first  trip,  and 
had  held  it  ever  since.  This  was  the  en- 
gine the  "185"  was  to  defeat. 

Several  little  delays  were  experienced 
in  getting  the  "185"  into  shape  for  doing 
high-speed  work.  The  side  rod  brasses 
ran  hot.  The  right  cross-head  cut  the 
guides.     The    left    back    eccentric    strap 


the  extraordinarily  large  driving  wheels 
under  the  "185."  "What  does  that  long- 
legged  thing  expect  to  do?" 

"Beat  the  '69'  and  win  back  the  'sheep- 
skin' to  the  Vandalia."  growled  Manafee, 
pulling  up  the  wick  in  his  torch. 

"I  guess  not,"  rejoined  Kelly.  "Why, 
the  whole  blamed  pile  of  scrap  iron  isn't 
worth  one  of  the  '69's'  driving  wheels. 
She  wont  get  near  enough  to  smell  the 
'69's'  smoke." 

"Wont,  hey!  That's  all  right,  Kelly," 
said  Manafee,  "we'll  talk  more  about  that 
to-morrow."  They  stopped  their  chaffing 
and  proceeded  to  arrange  the  details  of 
the  race.  Both  trains  would  leave  from 
opposite  sides  of  the  station  at  the  same 
time.  Both  would  have  to  come  to  a  full 
stop  at  the  intersection  of  the  tracks, 
about  a  half  mile  from  the  station.  Which- 
ever train  got  the  intersection  signal  first 
was  lo  proceed  slowly  until  the  other  train 


burnished  gold.  Her  huge  driving  wheels 
betrayed  the  terrific  speed  lurking  there. 
The  clouds  of  black  smoke  exhaled  from 
her  stack  at  each  throb  of  the  air  pump 
seemed  to  give  breathing  life  and  im- 
patience to  the  magnificent  machine. 
Across  the  platform,  on  the  opposite  side 
of  the  station,  stood  the  formidable  "69," 
the  champion  of  champions,  with  the 
"sheepskin"  hanging  limp  from  the  head- 
light hand-rail.  The  "69"  suggested  the 
sturdy  Western  broncho,  while  the  "185" 
more  nearly  approached  the  long,  sleek, 
slender-limbed  race  horse. 

Both  crews  were  at  their  stations,  await- 
ing the  starting  signal.  It  came  to  both 
simultaneously.  Both  engines  started  their 
heavy  trains  with  difficulty,  and  proceeded 
abreast  to  the  intersection.  Both  engines 
called  for  the  signal  simultaneously.  Kelly 
got  it  first,  however,  and  proceeded.  In- 
stead  of   waiting   for  the   Vandalia    train 
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as  he  promised,  Kelly  shot  away  as  fast  as 
the  "69"  could  carry  him.  At  this  treach- 
ery Manafce  muttered  an  oath  and  pulled 
the  throttle  of  the  "185"  wide  open.  She 
<|uivercd  and  trembled  like  a  nervous  race- 
horse under  restraint,  and  tlien  moved  off 
slowly  with  the  heavy  train.  "Here, 
Wolf,"  said  Manafee,  "take  her.  She's 
yours  yet  until  after  this  run." 

Wolf  climbed  upon  the  box  and  took 
the  throttle.  He  seemed  to  know  the 
"185"  better  than  ever  before,  and  be- 
lieved she  knew  and  recognized  him.  She 
was  working  hard  getting  the  train  under 
way.  The  high-pressure  steam  lifted  the 
fire  off  the  grates  at  each  exhaust,  and 
produced  a  sound  in  the  firclinx  like  many 


fourth  brought  him  nearer.  When  the  fifth 
was  passed  he  could  distinguish  the  glass 
in  the  rear  door  of  the  last  sleeper  on 
Kelly's  train.  The  sixth,  seventh,  eighth 
and  ninih  miles  were  covered  in,  respec- 
tively, 57,  52,  50  and  49  .seconds  by  Mana- 
fee's  watch.  This  brought  the  "185' 
abreast  of  Kelly's  second  sleeper.  She 
wa.s  gaining  ^tcadily.  None  of  the  men 
in  the  'iSs's"  cab  spake  or  made  any 
demonstration.  Each  watched  his  indi- 
vidual part  with  nerves  strained  to  the 
highest  possible  tension.  Wolf  could  feel 
the  sympathetic  current  flowing  between 
this  noble  machine  and  himself  as  he  sat 
with  his  hand  on  the  throttle.  No  jockey 
and  horse  ever  understood  each  other  bet- 


exactness  the  shovelful  of  coal  to  some 
remote  and  difficult  spot  in  the  firebox  of 
the  careening  engine.  The  deep  lines  in 
his  face  showed  his  intense  anxiety,  and 
al.so  his  appreciation  of  the  fact  that  an 
accidental  or  carelessly  placed  shovelful 
of  coal  might  mean  a  sacrifice  of  several 
pounds  of  steam,  and  consequent  loss  of 
the  race.  Manafee  sat  crouched  and  lean- 
ing forward  on  the  fireman's  box,  as 
though  trying  to  push. 

A  belated  hunter,  with  hounds  tugging 
at  their  chains,  crouches  by  the  roadside, 
and  gazes  awestricken  at  the  plunging 
trains.  There  is  a  glint  of  steel  and  gold 
as  the  "185"  passes,  followed  by  the 
crasliinu  and  grinding  of  the  train  wheels. 


"Out  of  tlie  dccl>  darkness  plunge  the  steeds  of  steel,  surging  and  su\iying.  Cottunns  of  tire  belching  from  the  smoke- 
stacks shed  a  soft,  diffused  glow  on  the  picture  as  the  trains  come  tearing  on.  Bright  coals  dropping  through  the  grates 
into  the  ash-pans  light  up  thf  under  side  of  the  engines,  and  show  the  marvelously  rapid  movements  of  the  machinery." 


men  with  heavy  hammers  pounding  on  the 
sheets.  Faster  and  faster  she  went.  The 
red  tail  lights  on  Kelly's  train  were 
scarcely  visible  through  the  darkness. 
There  was  no  moon.  The  night  was  close 
and  muggy — just  such  a  night  that  en- 
gines do  their  best  work.  The  large  driv- 
ers were  now  revolving  so  rapidly  that  the 
connecting  rods  could  scarcely  be  seen 
even  when  the  furnace  door  was  opened. 
The  hammering  in  the  firebox  had  ceased, 
giving  way  to  a  roar  like  a  strong  wind. 
The  fireman  watched  the  steam  gage  with 
the  sharp  gaze  of  a  hawk.  Manafee  sat 
on  the  fireman's  side,  grim  and  watchful. 
The  third  mile-post  had  been  passed,  and 
Wolf  had  gained  but  little  on  Kelly.     The 


ter    than    did    the    "185"    and    Wolf    that 
night. 

It  was  a  grand  sight  to  behold — those 
two  powerful  machines  boring  swiftly 
through  the  night;  the  smokestacks  pour- 
ing forth  streams  of  fire,  which  rose  high 
in  columns  and  then  curved  gracefully 
back  over  the  train,  where  they  fell  in 
pyrotechnic  showers.  Excited  passengers, 
waving  handkerchiefs,  were  at  every  win- 
dow. Baggage  agents,  mail  clerks  and 
Pullman  porters  were  gesticulating  wildly 
and  shouting  at  the  tops  of  their  voices. 
in  vain  efforts  to  be  heard  above  the>lin 
of  the  fast-flying  trains.  A  pretty  sight 
it  was  to  see  the  fireman,  skillfully  poised 
in     the     rocking    gangway    placing    with 


.\  whirling  cloud  of  dust  and  smoke,  fill- 
ing in  the  vacuum  at  the  rear  of  the  train, 
momentarily  hinders  the  vision  of  the 
watchers  gazing  after  the  rapidly  con- 
tracting red  tail  lights. 

The  engine  whistles  shriek  out  defiantly 
the  road-crossing  signal  at  intervals.  The 
farmer  up  the  track  hears  and  knows  the 
signals,  and  he  knows  also  that  a  race 
is  on.  He  has  seen  the  handsome,  clean- 
cut  stranger  passing  his  door  in  menial 
service  many  times  during  the  past  two 
weeks,  and  his  sympathy  is  with  her  in 
this  race.  He  lays  aside  the  harness  he  is 
mending,  goes  to  the  door  and  looks  out 
into  the  darkness.  Far  down  the  track 
he  sees  the  headlights  of  the  two  engines 
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twinkling  like  twin  stars.  Gradually  the 
lights  grow  larger  and  more  brilliant.  He 
can  now  see  the  streams  of  fire  pouring 
from  the  smokestacks,  and  he  hears  the 
low.  distant  thunder-like  rumble  of  the 
rapidly-approaching  trains.  Each  time 
the  firemen  add  fresh  fuel  to  the  furnaces 
the  diverging  fan  of  light  from  the  incan- 
descent mass  in  the  firebox  pierces  far  up 
into  the  dense  black  sky.  The  headlights 
grow  larger  and  brighter.  The  streams  of 
fire  shoot  higher.  The  shrieks  of  the  en- 
gine whistles  seem  more  defiant  now.  The 
sound  carries  through  the  still  night  air 
and  reverberates  through  the  sycamores 
and  cotton-woods  fringing  the  banks  of 
the  sluggish  stream  at  the  foot  of  the 
bluffs  far  across  the  prairies  to  the  right. 
How  swiftly  the  trains  approach !  How 
close  they  are  together !  The  farmer  has 
seen  many  races  over  this  course,  but 
none  so  close  and  swift  as  this  one.  He 
hastily  calls  his  wife,  and  together  they 
stand  framed  in  the  doorway  of  the  lighted 
room,  gazing  out  into  the  night,  entranced 
by  the  splendor  of  the  spectacle.  Out  of 
the  deep  darkness  plunge  the  steeds  of 
steel,  surging  and  swaying.  The  columns 
of  fire  belching  from  the  smokestacks  now 
shed  a  soft,  diffused  glow  on  the  picture 
as  the  trains  come  tearing  on.  The  bright 
coals  dropping  through  the  grates  into 
the  ash-pans  light  up  the  under  side  of  the 
engines,  and  show  the  marvelously  rapid 
movements  of  the  whirling, curving, plung- 
ing machinery.  With  a  roar  like  a  tor- 
nado the  racing  machines  with  their  trains 
tear  by.  There  is  a  flash  of  silver-polished 
steel  and  burnished  gold  as  the  "185"' 
passes  through  the  broad  ray  of  light  from 
the  farmhouse  door.  Clouds  of  dust  and 
smoke  roll  in  through  the  doorway,  and 
sparks,  some  alive,  some  dead,  fall  in  hail- 
like showers  in  the  prairie  grass  around 
the  farmhouse. 

When  lacking  but  four  car  lengths  to 
lead,  the  "185"  suddenly  ceases  to  gain, 
and  both  trains,  neither  having  the  ad- 
vantage, fly  along  side  by  side.  Now  the 
"69"  actually  begins  to  draw  away.  The 
"185"  is  falling  behind!  Can  it  be  that 
after  such  a  magnificent  achievement  she 
has  done  her  best  and  is  "dying?"  No! 
It  cannot  be  !  It  shall  not  be !  On  !  noble 
steed  of  iron  and  steel,  on!  The  deathly- 
pale  young  man  with  a  veteran's  skill  is 
at  the  throttle  and  urges  you  on  faster ! 
On,  then,  faster  !  Faster  !  Seventy  miles 
an  hour  is  fast,  but  go  faster,  faster  still  ! 
In  his  Pittsburgh  home  sits  a  stern  old 
man,  anxiously  awaiting  a  message  tell- 
ing of  your  victory.  Every  telegraph  oper- 
ator, every  train  crew  on  the  road  to- 
night knows  that  the  race  is  on,  and  hopes 
to  greet  you  as  the  winner.  In  their  fancy 
they  see  you  tearing  through  the  night, 
leaving  behind  you  the  electrically  lighted 
city,  and  fighting  doggedly  every  inch  of 
the  way  over  the  Illinois  prairie  with 
your  redoubtable  rival.  On,  then  !  Faster  ! 
Faster !    FIv  ! ! 
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"Forty-eight  seconds,"  calls  Manafee, 
watch  in  hand,  as  the  eleventh  mile-post 
is  pas.sed.  The  right  injector  is  eased  off 
until  the  steam  gage  registers  195  pounds, 
then  the  throttle  is  widened.  The  effect 
is  marvelous.  The  sensitive  machine  re- 
sponds as  quickly  as  a  horse  under  the 
lash.  She  is  gaining  now,  and  is  gaining 
even  more  rapidly  than  before.  What  is 
the  trouble  with  the  "69"? 

The  engines  are  abreast  now,  and  Wolf 
can  see  across  the  broad  ditch  into  the 
"69's"  cab.  Kelly  is  plainly  in  distress ; 
for  by  the  dim  cab-light  Wolf  can  see  him 
bending  over  the  boiler-head,  and  each 
time  a  pale-blue  vapor  rises.  The  race  is 
practically  over !  The  tell-tale  blue  vapor 
indicates  that  the  water  is  low  in  the 
"69's"  boiler.  She  is  "dying!"  This  in- 
formation Wolf  yells  to  Manafee,  who. 
in  his  joy,  flings  his  cap  in  tlie  air  and 
loses  it  out  of  the  window. 

On  the  siding,  just  ahead,  stands  a 
plebeian  freight  with  locomotive  headlight 
hood  closely  drawn,  indicating  that  the 
main  track  is  clear.  The  crew  stand  with 
torches  and  lanterns  near  the  side,  and 
seek  to  encourage  the  "185"  on  by  giv- 
ing extravagant  "Clear  track,"  "Go  ahead" 
signals.  Their  lusty,  concentrated  cheer, 
as  the  "185"  rushes  by.  a  full  train  length 
in  the  lead,  is  stimulating  to  the  pale- 
faced  Wolf,  leading  the  aristocratic  ma- 
chine to  victory.  As  the  divergence  at 
the  end  of  the  course  is  approached,  he 
looks  back  for  Kelly,  who  is  now  far  in 
the  rear,  badly  beaten.  No  Derby  win- 
ner, under  whip  and  spur,  ever  passed 
under  the  wire  a  more  glorious  victor  than 
the  "185,"  as,  shrieking  and  snorting,  she 
fairly  flies  from  the  prairie  off  among  the 
foot-hills  at  the  end  of  the  course.  No 
jockey  ever  sat  in  the  floral  chair  more 
proudly  than  sits  Wolf  on  the  box  of  the 

1S5."  weak  and  exhausted,  welcoming 
the  refreshing  night  air  as  it  comes  rush- 
ing in  with  the  force  of  a  hurricane 
through  the  open  front  window.  How 
happy  he  totters  down  through  the  high 
gangway  to  the  ground  when  the  first 
stop  in  fifty-one  miles  is  made  at  Green- 
ville to  take  water.  How  affectionately 
he  pats  the  sides  of  the  heavy,  throbbing 
machine  as  he  passes  to  the  telegraph 
office  to  wire  a  brief  message  of  victory 
to   the   Pittsburgh   superintendent. 

"Who  won?"  excitedly  calls  the  oper- 
ator. 

"The  '185,'  "  replies  the  bare-headed, 
bronzed  Manafee,  who  proceeds  to  tell  of 
Kelly's  treachery,  the.  last  dying  spurt  of 
the  "69"  and  the  splendid  performance 
of  the  "Pittsburgh  speeder,"  which 
towered  proudly  above  the  admiring 
throng  of  night-train  visitors,  her  haughty 
and  dignified  pose  suggesting  a  conscious- 
ness of  her  wonderful   achievement. 

The  news  of  the  victory  is  telegraphed 
ahead.  Side-tracked  crews  greet  with 
whistle-shriek  and  lantern  movement  the 
bird-like  passage  of  the  winner,  and  tele- 
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''Commend 
Him/' 


The  Traveling,'  Engineers'  Associa- 
tion advises  : 

"  If  an  engineer  makes  a  good  stop^ 
commend  him,  and  if  you  see  any 
specially  good  point  al'ont  his  'a'ork, 
speak  of  it. ' ' 

Very  likely  an  engineer  has  as  much 
regard  for  his  own  comfort  as  he  has 
for  the  welfare  of  his  Company  and  its 
property  under  his  charge.  That  is 
only  human  nature.  But  the  engineer 
has  certainly  shown  an  interest  in  the 
property  under  his  charge  by  the 
thought  and  care  that  he  has  given  to 
the  condition  and  well  working  of  his 
engine.  At  the  same  time  he  has 
made  his  own  work  easier  by  intro- 
ducing 

'Dixon's  T'are  Flake  Graphite 

in  the  economy  of  his  engine. 

For  the  saving  in  oil  that  so  many 
engineers  have  effected  ;  for  the  sa\ing 
in  repairs,  and  for  the  better  condition 
of  the  wearing  parts  of  locomotives 
made  possible  by  the  use  of  Dixon's 
Pure  Flake  Lubricating  Graphite, 
the  engineer  should  be  commended 
by  your  members.  We  know  that 
there  are  hundreds  of  engineers  who 
have  not  been  supplied  with  graphite 
by  their  roads,  but  who  have  bought 
it  with  their  own  money  ;  the  railroad 
companies  have  therefore  received 
benefits  through  their  engineers  that 
they  were  really  not  quite  entitled  to. 
It  is  true  that  many  railroads  buj-  and 
use  this  graphite  ;  but  other  roads, 
feeling  that  they  have  contracts  for  the 
proper  lubrication  of  their  engines, 
are  not  disposed  to  add  to  their  ex- 
pense by  the  purchase  of  lubricating 
graphite.  Therefore,  there  is  much 
credit  due  to  the  engineer  both  from 
the  railroad  companies  and  from  our- 
selves. 

We  ask  if  you  are  willing  to  give 
the  matter  of  Graphite  Lubrication 
careful  consideration.  We  know  it 
will  be  to  the  interest  of  your  road  if 
you  will  do  so,  and  we  shall  gladly 
furnish  you  samples  free  of  charge  for 
all  tests  required. 

Joseph  Dixon  Crucible  Co., 

JERSEY    CITY,   N.J. 


graph  operators  clip  their  semaphores  in 
lier  honor  as  she  approaches.  About  mid- 
night she  glides  into  the  station  at  Terre 
Haute,  having  made  the  run  of  168  miles 
m  less  time  tban  tliat  made  liy  any  pre- 
vious engine.  Sbe  is  welcomed  by  a  motley 
group  of  railroaders,  from  the  super- 
intendent of  motive  power  down  through 
the  ranks  to  the  humble  wheel-tapper  and 
engine-wiper.  He  is  besieged  on  all  sides 
for  detailed  news  of  the  race,  and  Mana- 
fee  tells  the  story  over  and  over  again. 

The  next  day  a  bulky  letter  from  Vin- 
cennes  arrived  for  Manafec.  It  read  as 
follows: 

"Thos.  Manafee,  Esq.,  Terre  Haute  Ind. 
"Dear  Sir — Enclosed  find  sheepskin. 
"(Signed)  Kelly." 

About  noon  next  day  a  telegram  was 
handed  to  Wolf.  Tearing  it  open,  he  read 
the  following : 

"C.  M.  Wolf,  care  W.  H.  Prescott,  Supt. 
M.  P.,  Vandalia  Line,  Terre  Haute,  Ind. 

"Return  to  Pittsburgh  and  arrange  for 
six  weeks'  vacation  at  full  pay. 
"(Signed) 
"Pittsburgh  Locomotixt:  Works." 


Rarest  Wood  in  the  World. 

The  very  rarest  wood  is  the  calamander 
tree,  of  which  there  are  known  to  be  only 
ninety  specimens  in  the  world.  They  are 
on  the  island  of  Ceylon,  where  each  tree, 
numbered,  is  under  protection  of  the  Gov- 
ernor. These  trees,  the  last  of  their  kind 
on  earth,  are  held  almost  in  religious  rev- 
erence by  the  natives,  who  guard  them  as 
among  their  most  sacred  treasures.  At 
the  Columbian  Exposition  there  were  five 
pieces  of  furniture  of  these  excessively 
rare  trees.  The  exhibit  was  insured  for 
$250,000.  Not  even  the  kings  of  the  earth 
dare  cut  down  any  of  the  ninety  calaman- 
ders,  whose  pricelessness  is  far  above  that 
of  a  ruby  mine.  Allied  to  the  ebony  fam- 
ily, calamander  wood  is  of  a  dark  choco- 
late color  01  exceeding  richness  and  bril- 
liancy, mottled  in  a  way  almost  indescrib- 
able. 

One  of  the  most  profitable  woods  is  san- 
dal wood.  The  East  Indian  Government 
has  had  a  monopoly  on  the  sandal  wood 
trade,  to  the  enormous  profit  of  the  stock- 
holders, for  several  hundred  years  past. 
The  method  of  preparing  the  wood  tree 
for  market  is  interesting.  After  the  tree 
has  been  felled  it  is  allowed  to  lie  for  a 
few  weeks,  during  which  time,  on  account 
of  its  pungent  odors,  it  is  assailed  as  a  de- 
licious morsel  by  myriads  of  the  voracious 
white  ants  of  India,  and  these  greedy  col- 
onies soon  leave  nothing  but  the  heart, 
which  is  the  sandal  wood  of  trade.  San- 
dal wood  cuts  beautifully  under  the  chisel, 
and  specimens  bearing  7S,ooo  impressions 
to  the  square  inch  have  come  from  the 
engraver's  tool. 

The  toughest  and  most  lasting  wood  is 
lignum  vitae.     It  is  tougher  than  steel,  and 


will  outlast  brass.  It  is  used  now  on  our 
great  warships  for  bearings,  in  which  to 
run  the  shafts  of  the  immense  machinery; 
and  the  shafts  usually  wear  out  long  be- 
fore the  lignum  vita;  shows  any  appreci- 
able signs  of  change.  The  wood  is  a  dark 
gray,  with  a  thin,  smooth  bark,  and  a 
stick  of  it  vies  with  a  stick  of  lead  in 
weight. 

Sometimes  timber  has  been  known  to 
last  1,000  years.  The  roof  of  Westminster 
Hall  is  over  450  years  old.  In  Sterling 
Castle  are  carvings  of  oak  well  preserved, 
after  300  years.  The  trusses  of  the  roof 
of  the  basillica  of  St.  Paul,  Rome,  were 
sound  and  good  after  1,000  years  of  ser- 
vice. Piles  in  a  perfectly  sound  state  were 
dug  from  the  foundation  of  the  old  Savory 
castle,  after  having  been  down  for  650 
years.  Timbers  of  tamarick  wood  in  a 
perfect  state  of  preservation  have  been 
found  in  the  ancient  temples  of  Egypt,  in 
connection  with  stone  work  known  to  be 
at  least  4,000  years  old. 


Big  Order  From  Berlin. 

An  unusually  large  cablegram  order  has 
just  been  received  by  the  Buffalo  Forge 
Company  from  the  Deutsche  Niles  Werk- 
zeugmaschinenfabrik,  Berlin,  Germany.  It 
is  for  the  heating  and  ventilation  of  the 
new  works  of  the  Berlin  company,  and  is 
the  most  extensive  foreign  contract  of 
this  character  placed  the  present  season. 

The  heating  and  ventilation  of  the 
Deutsche  Niles  Works  are  worthy  of  spe- 
cial note,  and  some  idea  of  the  size  of  the 
machinery,  together  with  the  extent  of  the 
buildings,  may  be  derived  from  the  fol- 
lowing data : 

The  apparatus  for  the  machine  shop 
consists  of  two  full  housing  duplex  fans, 
each  standing  180  inches  tall.  With  these 
fans  will  be  used  23,000  feet  of  Buffalo 
fan  system  heating  surface.  The  foundry 
heating  and  ventilating  outfit  consists  of 
two  full  housing  fans,  each  standing  140 
inches  tall.  With  these  fans  are  used 
10,000  feet  of  heater.  If  the  pipe  of  the 
above  two  heaters  were  laid  in  single  con- 
tinuous lengths  the  distance  covered 
would  be  very  nearly  six  miles  of  i-inch 
pipe. 

The  Buffalo  Forge  Company  have  also 
received  a  cablegram  from  the  Berlin 
company  for  a  complete  equipment  of  ma- 
chinery for  their  forge  shop. 


A  radical  change  is  being  made  in  the 
appearance  of  the  baggage,  mail  and  ex- 
press cars  on  the  Baltimore  &  Ohio  Rail- 
road. The  platform  and  hoods  are  being 
removed  to  increase  the  element  of  safety 
and  save  weight.  The  favorite  riding 
place  of  tramps  is  also  eliminated  when 
the  platforms  are  removed.  General  Man- 
ager Underwood  has  also  issued  an  order 
to  remove  the  numbers  from  locomotive 
tenders,  so  that,  in  cases  of  emergency, 
those  of  the  same  style  will  be  inter- 
changeable. 
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The  Pool  System. 

In  your  March  number  I  made  a  few  re- 
marks on  the  pool  system  as  I  saw  it, 
and  gave  some  figures  as  to  extra  cost, 
which  may  be  verified  and  considerably 
increased,  and  confidently  expected  to  have 
a  more  plausible  argument  produced  and 
some  facts  and  figures  given  in  rebuttal 
by  the  advocates  of  the  pool  system.  But 
up  to  date,  after  reading  the  articles  in 
your  June  and  July  numbers  by  Messrs. 
Whelan  and  Leach.  I  must  confess  that  I 
feel  like  a  man  might  who  had  gone  hunt- 
ing where  there  was  no  game,  or  had  gone 
fishing  with  a  net  with  too  large  a  mesh, 
and  the  fish  all  slipped  through.  Mr. 
Whelan  starts  out  by  saying,  "The  ad- 
vantages of  pooling  are  that  traffic  may  be 
handled  with  a  lesser  number  of  engines." 
If  he  had  extended  the  sentence  and  made 
it  read,  a  lesser  number  of  engines  at  one 
time,  he  would  have  been  nearer  right. 
To  illustrate  this  more  clearly,  let  us  sup- 
pose that  a  man  needs  two  pairs  of  pants 
per  year.  And  if  he  bought  one  pair  on 
January  ist  and  wore  them  continually 
until  July  1st,  and  the  next  pair  from 
July  1st  to  January  ist,  or  if  he  bought 
both  pair  January  ist  and  wore  them  on 
alternate  days  he  would  in  the  first  sys- 
tem save  the  interest  on  the  price  of  one 
pair  of  pants  for  six  months,  would  he  be 
called  extravagant  if  he  adopted  the  sec- 
ond system  ?  And  the  chances  are  that  he 
would  save  money,  and  the  pants  would 
last  longer,  because  he  could  then  leave 
one  pair  at  home  for  a  much-needed  half- 
soleing. 

Mr.  Whelan  makes  another  statement, 
and  says,  "It  is  a  common  thing  for  en- 
gineers to  work  seventy-two  hours  under 
the  old  system,  which  was  bad  practice ; 
they  were  not  safe,  etc."  Now,  I  heard 
an  argument  produced — a  sort  of  a  con- 
solation prize  or  a  pacifier  for  engineers, 
telling  them  that  they  could  make  more 
time  under  the  pool  system,  as  they  didn't 
have  to  wait  for  repairs  to  be  made,  but 
could  take  another  engine  and  go.  How- 
ever, I  have  known  of  100  crews  in  the 
past  sixty  days  asking  for  rest  under  the 
pool  system,  which  shows  this  charge 
can't  be  laid  at  the  door  of  the  system. 
The  fact  of  the  matter  is  that  spurts  of 
business  cause  men  to  work  longer  than 
they  would  or  than  they  should  if  it  were 
not  for  the  force  of  circumstances  whicn 
cannot  be  overcome  except  by  having  a 
large  extra  list,  which  is  a  source  of  aggra- 
vation when  business  begins  to  fall  off  and 
resumes  normal  conditions.  Mr.  Whelan 
takes  me  to  task  for  saying  all  engine.?  nf 
a  size  and  build  are  not  alike,  and  thinks 
an  engineer  should  be  able  to  run  one  en- 
gine as  well  as  another.  But  I  shall  stick 
to  my  first  assertion,  that  there  is  more  or 
less  difference  in  all  engines,  largely  duo 
to  the  coring  and  shrinkage  of  the  cylin- 
der castings,  and  the  small  difference  in 
make-up  and  arrangement  due  to  the  falli- 
bility of  man.     And  90  per  cent,  of  the 


.American  engineers  will  bear  me  out  in 
this  statement;  and  if  we  were  to  admu 
that  there  was  no  practical  difference  in  a 
lot  of  engines  when  built,  it  would  be  but 
a  short  time  when  there  would  be  an  ap- 
parent difference,  and  the  regular  engi- 
neer is  able  to  take  advantage  of  the 
strong  points,  and  largely  overcome  the 
weak  ones ;  whereas  the  engineer  who  runs 
twenty  engines  never  will.  The  regular 
engineer  knows  the  liability  of  a  certain 
pin  or  bearing  to  run  warm,  or  a  nut  to 
come  loose,  etc. 

Mr.  Leach,  in  the  July  number,  starts 
out  by  saying  "sentiment  is  against  pool- 
ing." It  seems  to  me  he  used  a  rather 
poor  argument,  for  sentiment  usually  fol- 
lows right.  It  was  sentiment  that  prompted 
me  to  write  an  article  on  the  pool  system. 
It  was  sentiment  that  abolished  slavery ; 
it  was  sentiment  that  caused  the  pilgrim 
fathers  to  hunt  a  new  home ;  and  we  make 
the  prediction  that  sentiment  will  cause 
an  investigation  that  will  do  away  with 
the  pool  system. 

Mr.  Leach  says  inspectors  are  needed 
under  either  system.  I  would  again  differ 
with  him.  and  I  believe  an  intelligent  en- 
gineer who  starts  to  inspect  his  engine  as 
he  oils  around  and  continues  throughout 
the  trip,  is  able  to  tell  more  about  the  con- 
dition of  his  engine  in  five  minutes  than 
the  ordinary  inspector  can  in  an  hour. 
My  experience  with  inspectors  has  been 
that  they  are  not  what  they  should  be, 
but  are  too  often  men  of  small  calibre, 
men  who  have  been  pulled  off  an  engine 
for  incompetency,  lack  of  sobriety  or  a 
physical  disability,  or  have  secured  the 
position  through  charity;  and  one  might 
suppose  that  they  had  been  placed  there 
by  a  course  of  reasoning  like  that  of  the 
coon  dog.  They  were  good  for  nothins; 
in  any  other  capacity,  and  by  the  eternal 
fitness  of  things,  in  consequence,  must  be 
good  inspectors.  And  it  usually  follows 
that  the  outgoing  engineer  finds  more 
work  to  be  done  while  oiling  around  than 
did  the  inspector.  Mr.  Leach  makes  a 
good  point,  when  he  says  under  the  old 
system  we  often  find  a  big  train  and  a 
small  engine  first  out  or  vice  versa.  But 
to  offset  this  argument,  under  the  pool 
system  we  too  often  have  a  large  train 
first  out  and  a  large  engine  last  in,  or  just 
coming  in  when  the  train  dispatcher  or- 
ders her  out,  and  she  is  coaled,  fire  par- 
tially cleaned  and  turned  around,  and 
starts  on  the  return  trip  with  a  warm  pin 
or  journal,  a  dirty  boiler,  flues  leaking  and 
unsuspected,  carrying  with  her  all  the  pos- 
sibilities of  delay  or  failure,  not  in  condi- 
tion to  pull  either  a  heavy  or  a  fast  train. 
The  train  dispatcher  congratulates  him- 
self on  the  workings  of  the  pool  system ; 
the  engineer  curses,  and  the  conductor  re- 
ports an  engine  failure,  and  the  officers 
of  the  mechanical  department  stand  with 
towed  heads  to  accept  the  inevitable  cen- 
sure for  engine  failure. 

To  avoid  the  above    conditions    under 
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either  system,  engines  should  be  divisioncd 
by  sizes  as  much  as  possible,  or  diflfcrent 
classes  put  on  branches  and  the  main- 
line business  handled  with  one  class  of 
engines  as  far  as  practicable. 

In  regard  to  getting  over  the  road  or 
pulling  tonnage,  as  I  explained  in  my  for- 
mer letter,  I  don't  think  the  pool  system 
lias  the  best  of  it.  As  there  is  a  limit  to 
the  economical  tonnage  that  may  be 
hauled,  there  was  the  last  straw  that  broke 
the  camel's  back,  and  the  last  ton  which 
caused  delay,  and  we  believe  this  last  ton 
is  too  often  added. 

Mr.  Leach  says  the  "pool  system  will 
increase  the  operating  expenses."  Mr. 
VVhelan  says,  "It  is  a  measure  not  calcu- 
lated to  produce  reduced  expenses  in  the 
mechanical   department." 

And  our  superintendents  of  motive 
power  say  the  cost  of  doing  locomotive 
repairs  must  not  exceed  former  years ;  and 
the  engineers  say  the  engines  don't  belong 
to  them ;  that  they  can't  make  a  record : 
that  no  one  takes  an  interest  in  the  engine 
—and  why  should  they?  And  the  Travel- 
ing Engineers'  .Association  are  out  with  a 
circular  letter  to  find  means  of  locating 
the  responsible  engineer,  in  case  of  neglect 
or  misusage.  And  we  say  we  are  at  sea 
in  a  storm,  without  a  rudder  or  a  port  in 
sight.  And  the  transportation  department 
fay  the  system  is  a  good  thing ;  push  it 
along.  So  we  would  like  to  have  the  gen- 
tlemen who  have  advocated  the  system  get 
in  with  some  facts  and  figures  to  substan- 
tiate their  statements,  or  admit  that  the 
pool  system  successfully  operated,  that 
they  were  talking  about,  was  on  a  road 
where  there  was  but  one  engine  and  one 
crew.  D.wiD   D.wis. 
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foundation.  The  writer  heard  Mr.  Sloan 
say  that  the  changes  had  been  necessary, 
and  that  he  was  perfectly  in  accord  with 
the  policy  of  the  new  management. 


"What  the  Clipping  Agent  Found  about 
the  New  Baltimore  &  Ohio"  is  the  title 
of  a  very  handsome  pamphlet  issued  by 
the  Baltimore  &  Ohio  press  department. 
The  able  press  agent,  Mr.  J.  H.  Maddy, 
took  rather  a  unique  way  of  bringing  it  ID 
the  attention  of  the  press.  In  a  note  cir- 
cular sent  out  with  the  pamphlet,  he  says: 
This  pamphlet  is  issued  as  a  'guarantee 
of  good  faith  and  not  for  publication.'  It 
is  particularly  desired  that  no  mention  be 
made  of  it  in  your  columns,  and  it  will 
be  a  personal  favor  if.  so  far  as  the  public 
])rints  are  concerned,  its  existence  be 
totally  ignored."  We  have  not  followed 
the  advice  to  ignore  the  circular,  and  we 
have  read  it  with  a  great  deal  of  interest. 
Others  will  find  it  good  reading. 


The  Gold  Car  Heating  Company  and 
the  Gold  Street  Car  Heating  Company 
report  that  the  number  of  orders  which 
they  have  taken  during  the  past  few 
months  are  of  such  magnitude  as  to  sur- 
pass all  the  former  records  of  the  com- 
panies. It  is  a  certainty  that  the  improved 
Gold  Electric  Heaters  have  struck  a  popu- 
lar chord  among  railway  officials.  Prom- 
inent among  the  orders  for  electric  heat- 
ers which  have  been  taken  recently,  is  one 
from  the  Boston  Elevated  Railway  Com- 
pany, formerly  the  West  End  Street  Rail- 
way Company,  of  Boston,  which  has 
awarded  the  contract  for  electric  heaters 
for  their  100  new  cars  to  the  Gold  Car 
Heating  Company. 


There  are  a  great  many  rumors  in  the 
air  to  the  effect  that  Mr.  Sloan,  lately 
president  of  the  Delaware,  Lackawanna 
&  Western,  was  very  much  dissatisfied 
with  the  changes  of  officials  made  since 
he  resigned,  and  that  he  was  trying  to 
secure  a  controlling  interest  in  the  road. 
with  a  view  of  changing  things  back  to 
the  condition  they  were  in  before  he  re- 
signed. We  have  the  best  of  reasons  for 
knowing   that   these   rumors   are   without 


The  International  Correspondence  School, 
of  Scranton,  Pa.,  is  sending  out  a  notice 
of  special  privileges  which  will  be  given  to 
thosewho  enroll  before  October  ist.  Those 
of  our  readers  who  are  thinking  of  join- 
ing the  school  should  lose  no  time  in  send- 
ing for  circular  describing  the  special 
privileges  of  this  school. 


A  very  handsome  illustrated  catalog  has 
recently  been  issued  by  the  Joseph  Dixon 
Crucible  Company,  Jersey  City,  X.  J.  It 
contains  illustrations  of  the  numerous 
graphite  products  handled  by  the  com- 
pany, and  will  be  found  a  useful  refer- 
ence for  those  likely  to  be  ordering  the 
products  referred  to  therein. 


The  Atlantic  Brass  Company,  192  Broad- 
way, New  York,  have  bought  2^  acres 
of  land  in  Jersey  City,  very  conveniently 
situated  near  the  tracks  of  the  Central 
Railroad  of  New  Jersey  and  of  the  Penn- 
sylvania Railroad.  The  intention  is  to 
begin  at  once  the  erection  of  a  plant  with 
facilities  for  making  cast-steel  castings 
and  all  sorts  of  brass  castings.  The 
•A.  B.  C."  bearing  is  working  its  way  so 
rapidly  into  the  favor  of  railroad  men 
that  the  company  handling  it  have  been 
compelled  to  extend  their  facilities,  and 
the  New  Jersey  works  have  been  the  out- 
come. 


"Oilcanolog^-"  is  the  name  of  an  illus- 
trated pamphlet  issued  by  the  M.  &  S. 
Oiler  Company.  Denver,  Colo.,  to  illus- 
trate and  tell  the  good  points  about  the  oil 
cans  manufactured  by  the  firm  named. 
The  pamphlet  bears  the  finger  marks  of 
John  A.  Hill,  and  consists  of  five  little 
talks,  which  tell  all  that  anybody  needs  to 
know  about  oilers.  If  all  our  readers 
would  send  for  this  pamphlet  and  study 
its  contents,  we  feel  certain  that  there 
would  be  a  ver\-  decided   reformation   in 
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■"oilcanology"  in  the  near  future.  There 
are  few  details  concerning  the  leakages  of 
railroad  incomes  that  deserve  more  atten- 
tion than  those  that  drop  from  the  oil  can. 


The  Bullock  Electric  Manufacturing 
Company,  of  Cincinnati,  O.,  have  favored 
us  with  Bulletin  No.  4534,  on  engine  type 
generators.  These  bulletins  are  interest- 
ing to  mechanics  generally,  as  they  give 
a  good  idea  as  to  the  construction  of  mod- 
ern electrical  apparatus.  Dimensions  are 
also  given,  so  that  the  space  occupied  can 
be  determined  in  making  plans  for  new 
machines. 


The  Brooks  Locomotive  Works  have 
lately  turned  out  for  the  Illinois  Central 
some  twelve-wheel  engines  that  are  prob- 
ably the  heaviest  in  the  world.  The  cylin- 
ders are  23  x  30  inches ;  drivers,  57  inches 
diameter.  The  total  weight  of  the  engine 
is  218,000  pounds. 


The  demand  for  the  fine  tools  made  by 
the  L.  S.  Starrett  Company,  of  Athol, 
Mass.,  has  been  so  great  lately  that  they 
have  been  compelled  to  give  up  the  manu- 
facture of  milling  cutters,  and  they  have 
sold  the  stock,  machinery  and  good  will 
to  Mr.  F.  J.  Gay,  who  has  been  for  the 
last  five  years  a  partner  in  this  branch  of 
their  business  and  manager  of  it,  and  to 
Mr.  E.  T.  Ward,  who,  under  the  firm 
name  of  Gay  &  Ward,  will  supply  manu- 
facturers and  the  trade  with  anything 
needed  in  the  cutter  line. 


A  special  illustrated  catalogue  has  been 
issued  by  the  Chicago  Pneumatic  Tool 
Company  to  show  up  the  fine  array  of 
tools  that  were  exhibited  at  the  Master 
Car  Builders'  and  Master  Mechanics'  con- 
ventions at  Old  Point  Comfort  in  June 
last.  It  contains  twenty-eight  pages  of 
the  second  standard  size,  and  is  very 
lavishly  illustrated  with  fine  half-tone  en- 
gravings, which  are  made  from  photo- 
graphs taken  on  the  ground  or  in  the 
shops  when  the  tools  were  at  work.  The 
pictures  tell  a  story  of  labor-saving  meth- 
ods that  would  take  many  words  in  writ- 
ing to  relate.  It  will  pay  you  to  send  for 
special  edition  No.  8. 


The  Russian  Government  have  lately 
been  receiving  bids  for  the  building  of 
locomotives  for  railways  in  China.  The 
Russian  builders  of  locomotives  are  too 
busy  to  bid  on  this  order,  and  it  is  ex- 
pected to  be  secured  by  some  American 
builder.  Most  of  our  builders  have 
agents  there  trying  to  obtain  the  order. 


In  the  course  of  a  speech  made  before 
the  New  York  Press  Association.  Mr. 
George  H.  Daniels,  general  passenger 
agent  of  the  New  York  Central,  said : 
"Forty-seven  years  ago  there  was  issued 
an  annual  pass  over  the  Central  Line  of 
railroads,  between  Buffalo  and  Boston, 
and  by  the  People's  Line  of  steamboats  to 
New  York,  this  pass  bearing  the  follow- 
ing signatures  on  the  back  thereof : 
Ezekiel  C.  Mcintosh,  president  Albany  & 
Schenectady  Railroad  Company;  Erastus 
Corning,  president  Utica  &  Schenectady 
Railroad  Company;  John  Wilkinson,  pres- 
ident Syracuse  &  Utica  Railroad  Com- 
pany ;  Henry  B.  Gibson,  president  Roches- 
ter &  Syracuse  Railroad  Company ;  Joseph 
Field,  president  Buffalo  &  Rochester 
Railroad  Company;  William  H.  Swift, 
president  Western  Railroad  Company ; 
Isaac  Newton,  People's  Line  Steamboats; 
Job  CoUamer,  Watertown  &  Rome  Rail- 
road Company." 


The  Brotherhood  of  Railroad  Trainmen 
have  determined  to  remove  their  head- 
quarters away  from  Peoria,  and  several 
towns  are  trying  to  secure  the  general 
offices  of  that  organization.  Among  the 
candidates  we  hear  of  Cleveland,  Pitts- 
burgh, Cincinnati,  Chicago  and  Cedar 
Rapids. 


SHERBURNE'S 

Automatic  Track  Sander 

FOR  LOCOMOTIVES,  SAVES 
TIME  AND  TROUBLE. 

Applying  brakes  sands  track  instantly. 

In  starting,  sands  track  with 

blast  by  hand. 

Automatic  Track  Sanding  Co., 

53  Oliver  St.,  BOSTON,  MASS. 


&  THE 

I        BEST   EDUCATION 

Jt  FOR    A 

J^  Locomotive  Engineer 


The  latest  field  for  American  locoino- 
tives  is  in  Tunis,  in  North  Africa.  The 
Compagnie  des  Phosphates  et  du  Chemin 
de  Fer  de  Gafsa  (Phosphate  &  Railroad 
Company  of  Gafsa)  is  in  the  market  for 
all  kinds  of  railroad  machinery.  The  ad- 
dress of  the  company  is  60  rue  de  la 
Victoire,  Paris;  cable  address,  Compagnie 
Gafsa. 


"What's  This?"  is  the  name  of  an  il- 
lustrated leaflet  recently  issued  by  the 
Ajax  Manufacturing  Company,  of  Cleve- 
land, Ohio,  to  advertise  their  l^-inch 
single  bolt  cutter.  They  do  not  give  any 
description  of  the  machine,  but  merely 
wish  to  intimate  that  they  are  now  in  a 
position  to  furnish  bolt-threading  ma- 
chines of  a  type  far  in  advance  of  any 
heretofore  made. 


The  Lehigh  Valley  Railroad  Company 
have  just  issued  a  book  on  summer  tours, 
which  will  be  found  very  interesting  read- 
ing, especially  for  those  who  are  expecting 
to  go  out  for  a  summer  holiday.  The 
pamphlet  can  be  obtained  on  application 
to  Chas.  S.  Lee,  G.  P.  A.,  26  Cortlandt 
St.,  New  York. 


An  announcement  from  the  secretary 
of  the  American  Railway  Master  Mechan- 
ics' Association  and  the  Master  Car  Build- 
ers' Association  intimates  that  the  office 
of  these  associations  has  been  changed 
to  667  Rookery. 
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The  secretary  of  the  Western  Railway 
Club,  of  Chicago,  has  done  something  that 
is  well  worthy  of  imitation  by  other  clubs. 
He  has  had  all  the  monthly  proceedings 
for  1898  bound  in  one  volume,  which  has 
been  sent  to  all  the  members. 


Is  that  which  helps  to  Increase 
his  Salary. 

The  AMERICAN  SCHOOL 

OF  CORRESPONDENCE  is.... 

A  purely  Educational  Institution,  and  not  a 

money-making  enterprise. 
A  school  chartered  by  the  Commonwealth  of 

Massachusetts. 
Devoted  exclusively  to  Engineering  (Steam, 

Electrical  and  Mechanical). 
Conducted  by  technical  Experts  of  world-wide 

reputation. 


WRITE  TO-DAY  for  our  "  Hand- 
book H"  AND  Special  Rate 
FOR  September    Enrollments. 


American  School  of  Correspondence, 
BOSTON,  MASS..  U.  S.  A. 
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THE  NORTON 

BALL    BEARING 

...JAOK.... 

with  liook  for  ground  lift- 

Best  Wrecking  and  Bridge 
Jacic  in  the  World, 


ORDER  PAIR  FOR  TRIAL 


A.O.NORTON, 

Manufacturer, 

167  Oliver  Street, 

BOSTON,  MASS. 

AND 

Coaticook,  P.  Q.,  Canada. 


Curran's    Standard 
Automatic 


WHEEL  GAUGE. 


No  R,  K.  on  earth  can  alTuni  lu  Ijc  wuliuut  tliebc-  gauges. 
Particularly  useful  at  junction  points. 


Hot  measuring  wear 01  locomotive  nanges  and  blank  tires,  slid 
flat  car  wheels,  worn  flange  on  car  wheels,  chip  on  the  rim  and 
thin  flange  on  car  wheels.  It  also  covers  every  point  mentioned  in 
the  code  of  rulesadopted  by  the  Master  Car  Builders*  Association. 
It  is  made  of  steel  and  nickel  plated. 

$18.00  per  Dozen.     $2.00  Each,  Postpaid. 
F.  CURRAN,    -    -  Susquehanna,  Pa. 
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The  Lackawanna's  New  Consolidation. 

The  annexed  illustration  shows  a  re- 
markably well  designed  heavy  consolida- 
tion cnhii-burning  locomotive  built  re- 
cently in  the  shops  belonging  to  the  Dela- 
ware, Lackawanna  &  Western  at  Scran- 
ton,  Pa.  According  to  Mr.  J.  W.  Fitz 
Gibbon,  superintendent  of  motive  power, 
the  engine  was  designed  and  built  by  Mas- 
ter Mechanic  David  Brown.  It  is  an  un- 
usually powerful  engine,  and  will  be  used 
for  the  mountain  service  of  the  road. 

The  cylinders  are  22  x  30  inches,  steam 
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4  inches  wide,  and  the  center  of  the  boiler 
is  5  feet  11  inches  above  the  head  of  the 
rail.  The  total  wheel  base  is  23  feet  iiK-- 
inches,  of  which  15  feet  6  inches  are  rigid. 
The  length  of  engine  and  tender  is  57  feet 
7  inches. 

Among  the  equipment  arc  :  Gould  auto- 
matic couplers  front  and  back;  two 
No.  II  Monitor  injectors;  two  3-inch 
Ashton  safety  valves ;  lubricator,  Nathan 
type  ;  Star  headlight ;  Utica  steam  gages ; 
brake,  Wcstinghouse-American  type ;  La- 
trobe  tires;  Mardcn  tender  brake  beams; 


No.  10 

Mr.  Wailt  believes  that  artificial  cells 
would  make  the  material  still  better,  and 
that  is  the  idea  that  he  is  working  on. 


The  Urbana  Shops. 

A  representative  of  Loio. motive  Engi- 
neering visited  the  new  shops  of  .the 
Peoria  &  Eastern  division  of  the  Cleve- 
land, Cincinnati,  Chicago  &  St.  Louis 
Railway  at  Urbana,  III.,  which  are  in 
charge  of  Master  Mechanic  John  Mc- 
Chirg,  and  noted  many  points  of  interest. 


ports  lJ<2X20  inches,  and  exhaust  port  3 
inches  wide  and  same  length  as  steam 
ports.  The  driving  wheels  are  57  inches 
diameter,  working  pressure  of  boiler  is 
200  pounds,  which  gives  the  engine  43.305 
pounds  tractive  force.  The  total  weight 
is  197,650  pounds,  in  working  order,  of 
which  175,500  pounds  are  on  the  driving 
wheels.  The  firebox  is  10  feet  6  inches 
long  and  9  feet  wide.  The  boiler  is  74 
inches  diameter  at  the  smallest  ring,  and 
contains  413  2-inch  tubes,  13  feet  long. 
The  grate  area  is  95  square  feet,  and  the 
total  heating  surface  3.002  square  feet,  of 
which  211  are  in  the  firebox.  The  bear- 
ings are  all  of  very  liberal  size,  the  driv- 
ing wheel  journals  being  9x  11^  inches: 
main  rod,  steel,  channel  type,  10  feet  7 
inches  long.    The  engineer's  cab  is  10  feet 


LACKAWANNA  S   NEW   CONSOLIDATION. 

journals.  "Magnus"  metal;  springs.  Na- 
tional Railway  Spring  Company;  valves, 
Allen-Richardson  type,  Jg-inch  lap ; 
Jerome's  metallic  packing ;  carbon  boiler 
steel ;  Snow's  bell-ringer ;  Leach's  sand- 
ing device ;  Keasbey  &  Mattison  magnesia 
boiler  covering ;  main  driving  wheel  cen- 
ters cast  steel,  made  by  Pratt  &  Letch- 
worth. 


Mr.  A.  M.  Waitt.  superintendent  of  mo- 
tive power  of  the  New  York  Central,  is 
experimenting  with  a  form  of  magnesia 
lagging  for  locomotive  boilers,  which  has 
artificial  air  cavities  throughout  the  boards 
of  pressed  magnesia.  As  it  is  the  minute 
cells  in  the  magnesia  which  make  that  ma- 
terial such  a  good  non-conductor  of  heat. 


in  the  general  plan  as  well  as  the  extreme- 
ly neat  appearance  of  everything. 

These  shops  are  fireproof,  being  built  of 
brick  with  steel  truss  roofs  covered  with 
slate,  plenty  of  side  windows  as  well  as 
large  windows  in  the  roof,  which  give 
plenty  of  light.  They  are  all  neatly  white- 
washed inside.  All  the  floors  are  of  con- 
crete, excepting  in  the  blacksmith  shop 
and  engine  house,  where  cinders  are  used. 

The  main  building,  330  feet  long  by  120 
feet  wide,  has  the  engine  room,  40  feet 
wide,  and  the  tin  shop  and  a  large  lava- 
tory with  water  closets,  which  takes  up 
the  width  across  the  end  of  the  building 
at  the  south  end ;  then  come  the  erecting 
shop,  210  feet  long  by  60  feet  wide,  having 
ten  pits;  the  machine  shop,  60  by  125  feet, 
under  the  same  roof  and  next  to  the  erect- 
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ing  shop.  At  the  north  end  is  the  hoilcr 
shop,  80  by  60  feet,  with  blacksmitli  shop 
adjoining,  80  by  60  feet,  with  two  pit?. 
Buffalo  forges  with  underground  tiucs  arc 
u.-ied  in  the  blacksmith  shop.  A  large  re- 
volving rack,  such  as  we  see  in  machine 
tool  rooms,  is  used  here,  conveniently  lo- 
cated so  it  can  be  easily  reached  from  any 
part  of  the  shop. 

A  transfer  table,  operated  by  electricity. 
serves  the  twelve  pits  in  the  erecting  and 
boiler  shop. 

The  main  shop  is  heated  with  hot  air. 
steam  heated,  furnished  by  a  Buffalo  forgo 
fan  located  in  the  engine  ro(un.  driven  by 
an  independent  engine. 

In  the  engine  room  is  also  located  tlie 
air     compressor,     an      Ingersoll-Sergeanl 


air  whistle  which  is  operated  by  the  tele- 
phone battery,  and  blows  continuously, 
when  this  office  is  called  up,  till  the  call  is 
answered.  The  whistle  can  be  heard  at 
any  point  of  the  house,  even  if  engines  are 
blowing  off.  which  is  not  the  case  with  a 
telephone  bell.  While  we  are  on  the  ques- 
tion of  noise,  it  is  well  to  mention  that  the 
Hue  rattler  is  down  underground  near  the 
boiler  shop,  so  that  it  does  not  interfere 
with  the  work  of  the  shops. 

The  oil  room,  store  room  and  main 
ottice  are  in  one  building,  midway  be- 
tween the  main  shop  and  the  engine  house, 
which  is  as  near  fireproof  as  such  a  build- 
ing can  be  made.  The  oil  is  kept  in  eight 
large  tanks  of  2.000  gallons  capacity,  with 
oil    pipes    running    through    the    wall    into 


sand  boxes.  One  conveyor  handles  the 
ashes  from  the  cinder  pit  into  gondolas. 

The  old  buildings  have  been  made  over 
into  car  shops.  All  the  new  work  and 
heavy  repairs,  both  passenger  and  freight, 
of  the  division  are  done  here.  ."Vbout  four 
new  cars  for  the  passenger  equipment  are 
built  here  yearly,  which  keeps  their  pas- 
senger rolling  stock  up  to  date.  New 
freight  cars  are  also  under  way. 

New  coach  shops,  a  paint  shop  and  store 
rooms  for  paint  and  upholstery  are  con- 
templated just  east  of  the  main  shop.  The 
building  for  the  wood  mill  is  finished.  Al- 
together, for  the  amount  of  rolling  stock 
on  this  division,  the  shops  are  complete. 

There  are  sixty-five  engines  on  this 
division,  thirty-two  of  them  consolidated. 
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compound,  which  furni;.hes  air  for  the 
whole  plant.  At  present  there  are  not 
many  air  tools  in  service ;  they  are  just 
ready  to  install  a  full  set  of  air  hoists  in 
all  the  shops,  as  well  as  air  hammers,  etc.. 
for  doing  any  work  which  can  be  done 
economically  by  this  class  of  tools. 

The  dynamos  for  electric  power,  arc 
and  incandescent  lights  are  located  in  the 
engine  room.  each*with  its  own  engine. 

The  boilers,  three  in  number,  are  in  a 
separate  building  next  to  the  engine  room. 
Only  one  of  them  is  used  in  warm  weather  : 
all  are  busy  in  winter  time.  A  mechanical 
stoker  is  to  be  installed  for  these  boilers, 
which  will  use  a  low  grade  of  slack  coal 
and  reduce  the  fuel  bill. 

The  roundhouse  of  twenty  stalls  is 
heated  with  steam  and  lighted  with  elec- 
tricity, as  are  all  the  buildings,  by  cither 
arc  or  incandescent,  as  is  most  desirable. 
A  telephone  service  connects  them  all  with 
each  other  and  the  main  office.  To  ensure 
a  quick  response  from  the  roundhouse 
foreman,  the  telephone  in  his  office  has  an 


the  storeroom,  where  supplies  are  given 
out.  Over  each  oil  faucet  is  a  gage  glass 
long  enough  to  show  the  exact  amount  of 
oil  in  each  tank.  Oil  is  handled  up  into 
the  tanks  by  air  pressure. 

The  roundhouse  has  stone  pits ;  dressed 
stone  sides  and  concrete  bottoms.  One  of 
tliem  is  a  drop  pit,  large,  to  take  out  driv- 
ing wheels.  The  Leslie  fire-kindler  is 
used. 

The  pumping  station  is  close  to  the 
roundhouse  on  lower  ground,  where  they 
get  an  ample  supply  of  good  water,  which 
is  forced  up  into  a  tank  of  100,000  gallons 
capacity,  elevated  on  steel  framing  high 
enough  to  give  a  good  pressure  for  wash- 
ing out.  and  fire  protection  in  case  any  is 
needed.  As  all  the  shops  and  tracks  are 
located  on  high  ground  near  a  stream,  the 
drainage  and  sewerage  are  of  the  best. 

At  the  coal  chutes,  link  belt  conveyors 
are  used.  One  of  them  elevates  the  coal, 
another  the  sand  from  the  ground  floor, 
where  it  is  dried  and  .sifted,  to  a  high  bin, 
from  which  it  can  be  run  into  the  engine 


fourteen  ten-wheel,  two  six-wheel  switch 
engines  and  seventeen  passenger  engines. 
They  are  building  two  new  passenger  en- 
gines and  two  switch  engines.  All  the 
passenger  engines  are  being  practically  re- 
built, more  powerful  and  heavier  in  every 
wav. 


Rolling  Journals  to  Polish   Them. 

The  question  has  been  raised  in  regard 
to  the  use  of  the  roller  in  finishing  up  car 
and  engine  journals,  that  as  soon  as  they 
get  very  hot,  from  any  cause,  the  skin  of 
iron  on  the  surface  which  has  been  com- 
pacted and  made  more  dense  by  the  roller, 
will  resume  its  original  shape,  and  this 
will  leave  the  journal  in  worse  condition 
than  if  it  had  never  been  rolled. 

There  may  be  something  in  this  as  a 
theory,  but  those  who  roll  journals  as  a 
steady  thing  say  that  the  journals  come 
back  to  the  shop  (when  wheels  are 
changed)  in  better  shape  than  those  not 
rolled,  and  so  far  those  who  roll  them 
seem  to  have  the  best  of  the  argument. 
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Brooks  Rio  Grande  Ten-Wheeler. 

'I'lic  particularly  handsome  ten-whceler 
shown  is  one  of  a  group  recently  built  by 
the  Brooks  Locomotive  Works  for  the 
Denver  &  Rio  Grande  Railroad.  The  en- 
gines seem  to  be  as  efficient  specimens  of 
powerful  motive  power  locomotives  as 
anything  which  we  have  examined  since 
the  tendency  towards  maximum  capacity 
in  engines  of  this  character  has  become 
the  question  with  locomotive  builders. 

The  general  diiticnsions  of  the  engines 
arc : 

WiMKbt  on  drivers — 124,000  pounds. 
Weight  on  trucks— 36,000  pounds. 
Weight,  total— 160,000  pounds. 
Wheel-base,  total,  of  engine— 23  feet  7 
inches. 

Wheel-base,  driving— 13  feet. 
Wheel-base,  total,  engine  and  tender— 
5,^  feet  10-54  inches. 

Length  over  all,  engine— 39  feet  llji 
inches. 

Length  over  all,  total,  engine  and  ten- 
der—65  feet  105^8  inches. 

Height,  center  of  boiler  above  rails — 
8  feet  6  inches. 

Height  of  stack  above  rails— 14  feet 
1 1 '  5  inches. 

Heating  surface,  firebox— 165  square 
feet. 

Heating  surface,  tube*— 2,257  square 
feet. 

Heating     surface,     total— 2,422     square 
feet. 
Grate  area— 33-5  s^quare  feet. 
Drivers,  diameter — 63  inches. 
Drivers,  material  of  centers — Cast  steel. 
Truck  wheels,  diameter— 33  inches. 
Journals,  driving  axle— <)  x  12  inches. 
Journals,  truck— 514  x  12  inches. 
:\Iain  crank  pin,  size— 654  x  6^  inches. 
Cylinders,  diameter — 21  inches. 
Piston,  stroke— 26  inches. 
Piston  rod,  diameter— 3H  inches. 
Kind    of    piston    rod    packing— United 
States. 

Main  rod.  length  center  to  center— iiS 
ir.ches. 

Steam  ports,  length— 21  inches. 
Steam  ports,  width— 2  inches. 
Exhaust    ports,    least    area— 50    square 
inches. 

Bridge,  width— 3!4  inches. 
\'alves,  kind  of— Improved  piston. 
Valves,  greatest  travel— 6' i  inches. 
Valves,  steam  lap   (inside)- 1!^  inches. 
Valves,  exhaust  lap  or  clearance   (out- 
side)— Line  on  line. 
Lead  in  full  gear— 1-16  inch  negative. 
Lead,  constant  or  variable— \'ariable. 
Boiler,  type  of— Radial  stay. 
Boiler,     working     steam     pressure— 21c 
pounds. 
Boiler,  thickness  of  material  in  barrel— 

■'i  inch. 

Boiler,  thickness  of  tube  sheet— *i  inch 
Boiler,  diameter  of  barrel— 68  inches. 
Firebox,  type— Long,  over  frames. 
Firebox  length— 121  inches. 
Firebox  width — 41  inches. 
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Firebox  depth,  front — "9  inches. 

Firebox  depth,  back — 68  inches. 

Firebox  material — Steel. 

Firebox,  thickness  of  sheets — Crown, 
inch ;    tube,    Yz   inch ;    side   and   back,    f^ 
inch. 

Firebox     mud     ring,     width — Back,     4 
inches ;  sides,  4  inches ;  front,  4j<;  inches. 

Firebox,    water   space   at   top — Back,    5 
inches;  sides.  6  inches;  front  4  inches. 

Grates,  kind  of — Cast  iron  rocking. 

Tubes,  number  of — 326. 

Tubes,  material — Charcoal  iron. 

Tubes,  outside  diameter — 2  inches. 

Tubes,  thickness— No.  11  B.  W.  G. 

Tubes,  length  over  tube  sheets — 13  feet 
3  13-16  inches. 


from  a  mere  casting  to  a  finished  piece, 
ready  to  take  its  place  as  one  of  the  most 
important  parts  of  a  locomotive,  will 
prove  interesting,  and  show  that  Mr.  As- 
pinall  has  gone  about  as  far  as  it  seems 
possible  to  go  in  facilitating  the  various 


vided  for  it.  which  scat  is  shown  at  the  ex- 
treme upper  right-hand  corner  of  Fig.  30 
and  also  in  the  plan  view  at  the  lower  cen- 
ter of  the  same  figure. 

The  cylinder  then  goes  to  the  machine 
shown  in  Fig.  31.  which  has  four  boring- 


Boring  and  Finishing  Cylinders  in  the 

Horwich  Shops  of  the  Lancashire 

and  Yorkshire  Railway. 

Having  given  a  general  account  of  the 
Lancashire  &  Yorkshire  Railway  shops 
at  Horwich  in  previous  issues,  it  now 
remains  for  me  to  close  the  story  with  an 
account  of  a  special  machine  shop  opera- 
tion carried  on  there  which  differs  in 
some  respects  from  any  other  I  have  seen 
elsewhere. 

We  have  in  previous  issues  given  ac- 
counts of  the  practice  of  a  number  of 
our  American  shops  in  finishing  cylin- 
ders. The  methods  pursued  at  Horwich 
differ  radically  from  any  that  we  have 
shown,  and  in  fact  from  any  American 
practice;  primarily,  of  course,  because  the 
cylinders  are  so  totally  different  in  design 


FIG.    Jl.     IJUKliNG    i\l.\CHI.\E    FOK    PISTON    ANi)    VALVE   Kul)    HOLES. 


operations  and  in  avoiding  the  possibility 
of  anything  going  wrong  during  tlie  pro- 
cess. 

The  drawing.   Fig.   30,   shows  the  con- 
struction of  the  L.  &  Y.  standard  cvlin- 


FIG.    i2.     BORING    MACHINE   AT    WORK. 


that  the  methods  followed  witli  our  cyl- 
inders would  be  inapplicable  to  theirs. 
Our  shops  have  in  many  cases  developed 
their  cylinder  finishing  methods  "to  the 
limit,"  but  I  believe  an  inspection  of  the 
accompanying  drawing  of  a  pair  of  18  x  26 
inch  cylinders  for  a  freight  engine  and 
the  photographs   illustrating   its  progress 


ders  very  clearly.  The  plate-frames  are 
bolted  to  this  casting,  one  on  either  side, 
as  shown  in  the  view  at  the  lower  left- 
hand  corner  of  Fig.  30,  and  the  boiler  is 
attached  to  the  same  casting  by  the  lower 
edge  of  the  flanged  head,  which  is  best 
seen  in  Fig.  28,  July  issue,  page  306,  and 
which  is  fastened  by  bolts  to  the  seat  pro- 


bars  and  on  its  base  plant-d  seats,  into 
which  the  planed  cylinder  fits  and  is  thus 
surely  located  precisely  both  vertically 
and  laterally- — without  the  possibility  of  a 
mistake.  The  four  bars  then  bore  simul- 
taneously the  four  holes  for  the  piston 
rods  and  valve  stems  and  for  their  stuff- 
ing-box glands.  The  machine  is  very 
simple  and  has  evidently  been  designed 
and  built  solely  for  this  particular  work. 
The  feed  is  by  means  of  a  thread  cut  om 
the  tiars  themselves,  and  though  I  do  not 
certairily,  reraeraber"  the  exact  construc- 
,tibn,  'I'^think  there  js  a  nut  which  is  re- 
,  leased"  and  alfawed  to  revolve  with  the- 
;  bar  when  not  feeding  and  is  held  fron> 
turning  by  a  suitable  clamp  when  the  feed 
i-'  desired.  The  small  hand-wheels  proba- 
bly rotate  the  nut  for  hand  movement  of 
the  bars,  as  in  setting  a  cut,  or  running 
back.  The  cylinders  when  in  this  ma- 
chine rest  upon  and  are  located  vertically 
by  the  previously  planed  bosses  for  the- 
cylinder  cocks. 

The  next  operation  is  to  bore  the  cylin- 
ders proper,  which  is  done  on  the  ma- 
chine shown  in  Fig.  33.  This  machine 
has  two  bars  which  are  fixed  at  the  cor- 
rect distance,  center  to  center,  and  each 
is  provided  with  a  sliding  head  havings 
three  tools.  The  outer  ends  of  the  bars 
run  in  bushings  which  are  inserted  in  the 
previously  bored  holes  for  the  stuffing- 
bo.x  glands,  as  shown  in  Fig.  34,  where- 
a  pair  of  cylinders  are  shown  in  proc- 
ess of  boring.  It  will  be  noticed  that  by 
this  arrangement  the  cylinders  them- 
selves form  the  outboard  bearing  for  the- 
boring  bars  and  the  machine  is  reduced 


October,  1899. 


J.O( O.MO'J  1  \  K    EN(.;iXEEHING 


433 


( 


iw"    (( 


CM 


■ ]:\,  r  ■  'g 


"9 


1:1  rrjir-Qi 


pM^ 


.1 


-o« 


t    t^ 


irru-gtf 


liX-l 


K»'««'-T 


V 
-.|L 


r  K 


Biir^v:)-    : 


L" 


-1  25i" 


ii* 


^^^E_ 


-1-6X- 


x^si:^ 


i^ 


llH 


'^ 


o 


o 


9X- 


l-9>i- 

— i — 


-5X 


O   oil 


'4-G--G- 

O    o 

O   o 

^-^ 


434 


LOCOMOTIVE    EXGINEEHINU 


October,  1899. 


to  the  simplest  possible  elements.  The 
lower  bar  is  driven  by  worm  gearing  and 
the  upper  one  by  spur  gears  from  the 
lower.  The  feed  mechanism  is  by  the 
familiar  star  device. 

In  the  lower  left-hand  corner  of  Fig. 
34  is  seen  a  portion  of  another  boring 
head  not  in  u.se.  It  will  be  noticed  that 
the  slots  for  the  cutting  tools  are  not  put 
in  radially,  as  is  too  often  done  in  our 
own  shops,  apparently  under  the  mis- 
taken notion  that  such  a  head  is  really 
a  milling  cutter ;  and  the  further  mis- 
taken notion  that,  therefore,  the  tools 
need  no  top  rake,  but  can  as  well  push 
and  jam  off  the  metal  instead  of  cutting 
it,  as  they,  of  course,  should  do.  Why 
our  boring  heads  are  so  often  made  witli 
radial  slots  for  the  tools,  and  then  time 
and  patience  expended  in  grinding  hol- 
lows on  the  top  faces  of  the  tool.s  to  give 
them  rake  and  a  cutting  edge,  is  to  me 
an  unfathomable  mystery.  Made  as 
shown  in  this  view  no  grinding  needs  to 
be  done  except  upon  the  ends  of  the  tool^ 
where  only  it  should  be  done. 

At  Fig.  35  is  the  final  operation  of  drill- 
ing, tapping  and  studding.  The  machine 
in  this  case  is  by  Wm.  Muir  &  Co.,  of 
Manchester,  and  the  tapping  and  stud 
screwing  device  shown  in  use  is,  I  think, 
made  by  Smith  &  Coventry,  of  the  same 
place.  Its  principle  of  action  is  to  drive 
by  means  of  an  interlocking  clutch  with 
the  locking  faces  made  at  such  an  angle 
that  they  would  force  themselves  apart 
were  it  not  for  the  pressure  of  the  helical 
spring  shown,  which  holds  them  together 


said  to  be  in  the  reverse  order  of  the 
usual  machine  shop  practice  in  finishing 
cylinders,  the  boring  being  almost  in- 
variably the  first  operation  and  all  subse- 
quent planing  and  other  work  done  with 
reference  to  it.     .\  good  while  a.go.  in  an 


The  cylinders  were  simply  rotated  on 
these  disks  to  the  different  positions  re- 
quired and  the  various  surfaces  planed  in 
accordance  with  the  hardened  steel  gage 
pieces.  This  outfit  of  tools,  together 
with    others    of    similar    character    used 


FIG.    a.      (VI.IN'IIKK    liOkl.NT,    M.\CHI.\E. 


American  shop,  I  had  something  to  do 
with  an  elaborate  system  of  tools  for  fin- 
ishing the  cylinders  of  stationary  engines. 
They  were  arranged  to  be  first  bored  and 
the  counterbores  were  carefully  gaged  to 


throughout  the  engine,  produced  strictly 
interchangeable  parts,  and  in  erecting  no- 
line  was  ever  needed  through  the  cylin- 
der. The  parts  simply  could  not  go  to- 
gether otherwise  than  right.  Whether'  it 
is  best  to  bore  before  planing  or  after- 
ward in  manufacturing  cylinders  is  am 
open  question  perhaps,  but  it  is  an  inter- 
esting fact  that  Mr.  Aspinall  makes  an 
entire  success  of  the  operation  by  revers- 
ing the  usual  procedure.  The  admirable 
simplicity  and  high  efficiency  of  the 
methods  shown  are  but  representative  of 
the  entire  establishment.  Good  work  is 
done  thoroughly  and  it  is  done  by  very 
advanced  methods. — Fred.  J.  Miller,  int 
.liiicrican  ATachinist. 


FIG.   34.    BORING  CYLINDERS. 


until  by  the  bottoming  of  the  tap  or  stud 
the  resistance  becomes  abnormal,  when 
the  clutch  is  allowed  to  slip.  The  valve- 
face  and  ports  seen  in  Fig.  35  are  milled 
upon  a  vertical  spindle  machine,  of  which 
I  have  no  photograph. 


standard  sizes.  Angle-plates  were  made 
in  pairs,  with  disks  on  their  vertical  faces 
fitting  these  counterbores,  and  the  tops 
of  the  angle-plates  were  fitted  with  har- 
dened steel  pieces  representing  the  heights 
of  the  various  surfaces  to  be  planed  and 


The    processes    here    outlined    may    be     tlie  exact  location  of  all  shoulders  as  well. 


An  Old  Fashioned  idea. 

On  a  new  ten-wheel  engine  bm'lt  by  an' 
Eastern  locomotive  builder  for  a  VVesteriT 
railroad  we  saw  on  the  back  end  of  the 
tender  the  same  style  of  small,  round' 
water  hole,  with  its  cast-iron  cover  almost 
as  heavy  as  a  fireman  could  lift,  which 
this  works  used  in  1872. 

We  will  venture  to  say  that  if  the  mail' 
who  put  this  style  of  an  opening  to  take 
ualur  in  a  hurry  from  our  modern  stand- 
pipes  into  a  tender  had  to  make  an  air- 
brake stop  for  this  purpose,  he  would 
want  it  changed  to  an  oval  hole  of  gen- 
erous dimensions  the  first  time  he  was 
taken  ofif  a  passenger  train  for  shaking 
things  up  in  trying  to  get  the  tender 
spotted  so  the  water  pipe  would  reach  the 
opening. 

With  a  small,  round  opening  the  ten- 
ders, and  incidentally  the  passenger  cars. 
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must  be  stopped  at  a  certain  exact  spot,  or 
the  spout  will  not  k'>  i'l  wbere  it  belongs. 
With  a  large  oval  bole  anywhere  within  a 
range  of  2  feet  each  way  from  this  exact 
place  will  be  all  right ;  this  gives  a  pos- 
sible range  of  4  feet  instead  of  exact  to 
an  inch. 

Some  master  mechanics  liave  the  long 
way  of  the  oval  run  lengthways  of  th'j 
tank;  most  of  them,  however,  are  cross- 
ways.  We  think  the  latter  way  is  the 
most  cfTicient,  as  it  best  allows  for  vary- 
ing heights  of  tenders  and  water  cranes. 
These  small  blemishes  on  otherwise  good 
designs  go  a  long  ways  to  call  clown  the 
daily  wrath  of  the  engine  and  train  crews 
on  a  defect  long  ago  cured  by  modern 
practice. 


Water  in  the  Air  Hoists. 

The  use  of  coni])rcsscd  air  in  sliop  work 
for  hoists,  air  hammers,  riveting  machines, 
boring  machines  and  small  engines  is  now 
so  extensive  that  some  pointers  gained 
from  observations  of  its  work  and  condi- 
tions in  the  air  brake  equipment  will  be 
of  interest.  In  the  first  place,  water  in 
the  various  pipes  and  reservoirs  around 
the  shops,  as  well  as  that  found  in  the 
hoists  which  blows  out  of  the  air  valves 
when  they  are  operated,  is  a  great  nuis- 
ance. 

It  would  be  the  same  in  train  service 
if  it  was  distributed  throughout  the  length 
01  the  train  and  found  its  way  into  every 
brake  cylinder ;  but  the  storage  condi- 
tions in  the  air  brake  ei|uiiinient  prevent 
this  trouble. 

There  is  some  water  in  the  shape  of 
vapor  in  the  air  at  all  times;  vifhen  this 
air  is  compressed  to  a  smaller  volume  it 
cannot  hold  all  this  water  as  a  vapor.  So 
the  excess  is  precipitated  as  free  water 
just  as  .soon  as  it  cools  down  (after  com- 
pression) to  the  normal  temperature  of 
the  outside  air.  On  a  locomotive  this  us- 
ually takes  place  in  the  main  reservoir, 
which,  being  made  of  comparatively  thin 
material  and  exposed  to  a  current  of  cool 
air  as  the  engine  moves  along,  the  heat 
evolved  during  compression  radiates 
away  and  the  free  water  is  left  there.  If 
the  main  reservoir  is  too  small  to  allow 
the  air  to  cool  off  before  it  passes  back  to 
the  train,  some  of  this  water  will  be  found 
in  the  tender  drain  cup.  and  at  rare  oc- 
casions in  the  tender  auxiliary.  The 
triple  valve  usually  has  a  full  supply,  but 
it  is  unusual  to  find  any  water  in  the  train 
farther  back. 

Now,  with  a  heavy  demand  for  air 
caused  by  a  very  long  train,  or  a  leaky 
one  (together  with  a  hot  pump,  which  is 
a  consequence  of  this  heavy  demand),  less 
water  is  found  in  the  main  reservoir  and 
more  in  the  train  pipe  and  connections 
back  of  it.  If  this  is  the  case  in  cold 
weather  it  is  liable  to  freeze  up  the  triple 
valves,  and  is  dangerous.  This  empha- 
sizes the  fact  that  the  main  reservoir 
should  be  large  enough  to  cool  off  the  air. 


a.i  well  as  store  enough  for  a  long  train, 
and  its  location  on  the  engine  should  be 
where  there  will  be  a  free  circulalion  <if 
air  around  it. 

The  conditions  of  the  shop  compressor, 
its  storage  reservoirs  and  piping  radiating 
out  to  the  various  places  where  the  com- 
pressed air  is  being  used  are  very  much 
differenl.  The  compressor  is  usually  lo- 
cated in  a  hot  engine  room,  and  taking  its 
supply    of    free   air    from    there,    together 


'Ihc  argument  is  used  that  the  loss  of 
heat  from  compressed  air  means  a  loss  of 
power,  or  else  there  would  be  no  gain 
in  reheating  it  just  before  it  is  used  in 
engines  for  transfer  tables,  motors  for 
street  railways,  etc. 

If  this  is  granted,  it  would  require  the 
lagging  and  boxing  of  all  reservoirs  and 
pipes  to  the  same  extent  that  live  steam 
pipes  need  it;  this  is  obviously  imprac- 
ticable in  our  shops.     One  of  the  advan- 


FIG.    35.     UUILLI.NG,    T.\PPI.\C    AND    STUDDING 


with  the  vapor  from  the  steam  which  es- 
capes there  and  is  mixed  with  the  air.  the 
air  goes  to  the  main  reservoir  very  hot. 
If  this  reservoir  is  located  in  the  corner 
o:  the  engine  room,  for  convenience  of 
piping,  the  air  does  not  cool  off  there,  and 
very  little  w-ater  will  be  found  in  it.  It 
pa.ssel  on  to  the  supplementary  reservoirs 
ia  the  other  buildings,  and  cools  off  later. 
It  the  pipe  from  the  compressor  to  the 
machines  is  coupled  to  the  reservoir  with 
a  tee,  it  is  then  a  storage  reservoir  only, 
and  the  water  will  pass  along  to  the  ma- 
chines. But  if  the  air  goes  into  the  reser- 
voirs at  one  end  and  out  at  the  other,  it  is 
a  cooler  also ;  quite  a  difference  for  the 
machines  that  use  the  air. 


tages  of  compressed  air  in  shop  work  is 
the  fact  that  it  does  not  freeze  up  nor 
condense  and  lose  its  expansive  power 
when  carried  in  piping,  as  steam  will  do. 
.\s  long  as  it  is  likely  to  cool  off  before 
being  used,  the  sooner  it  can  be  cooled 
off  the  less  difficulty  will  be  experienced 
with  water  in  the  pipes  and  coming 
through  the  machinery  we  use  it  in.  If 
we  take  the  view  that  this  water  passing 
along  to  the  machines  is  a  disadvantage 
which  should  be  overcome,  then  a  cooler 
which  will  take  the  heat  from  the  air  as 
soon  as  it  comes  from  the  compressor, 
and  operates  to  stop  the  water  there,  will 
be  an  advantage. 
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Richmond     Locomotive     for     Swedish 
State  Railways. 

The  half-tone  of  the  six-wheel  con- 
nected side-tank  locomotive  hereby  shown 
is  one  of  ten  recently  built  by  the  Rich- 
mond Locomotive  Works  for  the  Swedish 
State  Railways.  It  is  intended  that  they 
should  work  north  of  the  Arctic  Circle. 
The  engines  have  no  bells,  and  the  handle-; 
for  operating  the  engines  are  placed  on 
the  left-hand  side,  which  is  a  fashion  on 
Swedish  State  railways.  With  these  and 
a  few  other  changes,  the  engines  arc  essen- 
tially of  the  American  switching  type,  the 
arrangement  of  boilers,  cylinders,   frames 


States  metallic  packing,  Latrobe  tires, 
French  springs,  Monitor  injectors,  Coale 
safety  valves.  Star  steam  gage  and  mag- 
nesia sectional  boiler  covering. 

Mechanic's  Pocket  Memoranda. 

The  Cleveland  Twist  Drill  Company. 
Cleveland,  Ohio,  have  favored  us  with  a 
copy  of  the  "Mechanic's  Pocket  Memor- 
anda." This  neat  and  valuable  little  hand- 
book was  issued  by  the  International  Cor- 
respondence Schools,  and  the  Cleveland 
people  are  to  be  congratulated  on  having 
secured  such  a  valuable  book  to  send  to 
their   friends. 


per  cent,  of  resin  and  J4  P^^i'  cent,  car- 
bonate of  soda,  the  borax  being  used  on 
account  of  its  antiseptic  properties,  and 
the  sodium  carbonate  to  assist  in  dissolv- 
ing the  resin.  A  porous  tray,  the  bottom 
of  which  is  lined  with  two  sheets  of  can- 
vas, with  a  sheet  of  felt  between,  is  placed 
over  the  log,  and  above  this  is  placed  a 
shfcet  of  lead  connected  with  the  negative 
pole  of  the  dynamo.  The  positive  pole  of 
the  dynamo  is  connected  with  a  lead  grat- 
ing, upon  which  the  log  to  be  treated 
stands.  The  current  is  then  turned  on 
and  the  treatment  continued  six  or  eight 
hours.     By  this  simple  means  the  sap  is 
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and  running  gear  being  American  in  al- 
most every  detail. 

The  cylinders  are  15  x  22  inches,  and  the 
driving  wheels  are  48  inches  diameter.  As 
the  boiler  carries  165  pounds  pressure,  the 
tractive  force  of  the  engine  is  about  14,463 
pounds.  The  ratio  of  weight  to  adhesion 
is  S.12.  The  weight  of  the  engine  in  work- 
ing order  is  75.000  pounds.  The  wheel- 
base  is  12  feet. 

Richardson  balanced  slide  valves  are 
employed,  and  they  have  maximum  travel 
of  4^  inches,  with  J4-inch  outside  lap, 
1-32  inch  inside.  The  boiler  is  straight 
and  is  47  inches  diameter  in  smallest  ring. 
The  firebox  is  of  copper  and  is  55-)^  inches 
long  and  34  inches  wide.  There  are  146 
2-inch  tubes,  which,  with  the  firebox,  give 
868  square  feet  of  heating  surface.  The 
engines  have  Nathan   lubricators,   Uniteri 


Beside  the  usual  tables  of  areas,  cir- 
cumference, squares,  cubes,  etc.,  there  is 
a  large  amount  of  practical  information 
which  any  mechanic  is  liable  to  need  at 
any  time.  The  problems  are  illustrated 
by  examples  worked  out.  and  numerous 
engravings  help  to  make  the  text  clear. 

There  are  318  pages  of  mechanical  and 
electrical  matter  that  is  sure  to  be  use- 
ful to  any  mechanic,  and  we  advise  any  of 
our  readers  who  want  a  first-class  pocket- 
book  to  write  the  Cleveland  Twist  Drill 
Company  for  terms  at  which  they  can  be 
secured. 


The  seasoning  of  timber  by  means  of 
electricity  has  passed  from  the  experimen- 
tal stage  to  one  of  assured  success.  The 
stick  to  be  treated  is  immersed  in  a  solu- 
tion  containing   10  per  cent,   of  borax.   5 


driven  out  and  its  place  taken  by  the  solu- 
tion. The  various  details  being  thus  car- 
ried out,  the  process  is  accomplished ;  the 
log  is  now  withdrawn  and  seasoned  by 
drying,  which  requires,  under  favorable 
circumstances,  a  period  of  several  weeks. 


Bombay  has  a  railroad  which  is  used  in 
connection  with  the  sanitation  of  the 
town.  According  to  The  Engineer,  it  is 
over  three  miles  long  and  is  intended  for 
transporting  the  road  sweepings  to  apiece 
of  land  nearly  900  acres  in  extent.  It  is 
considered  that  this  tract  will  fulfill  all 
requirements  for  about  twenty-three  years. 
The  sanitary  authorities  have  tried  two 
systems  of  destructors,  but  both  have  been 
discarded. 
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Why  the  Locomotive  Qoes. 

The  question  of  a  locomotive's  moving 
is  an  interesting  one,  and  while  the  article 
in  September  gives  the  facts  and  figures 
-of  the  case,  there  are  a  few  of  us  who  can 
perhaps  understand  it  better  without  the 
•figures  and  with  a  few  other  sketches. 

The  fulcrum  at  the  rail  is  what  puzzled 
inost  of  us,  for,  as  one  of  the  boys  re- 
marked, "You  take  a  stick  like  this 
[Fig.  l]  and  push  on  it  here  [o],  and  the 
■stick  would  go  backwards.  Why  wouldn't 
the  wheel  roll  back,  too?"  But  we  know 
it  doesn't,  and  yet  we  know  the  axle  isn't 
the  fulcrum  (except  of  rotation),  as  it 
moves  along  with  the  engine,  and  the  ful- 
crum isn't  supposed  to  move  with  the  load. 

The  whole  trouble  comes  from  consid- 
ering the  power  applied  at  a  as  being  from 
an  outside  force  instead  of  from  the  ma- 
chine itself.  Take  Fig.  2  and  just  suppose 
j'ourself  seated  on  the  car.  pushing  the 
stick  b.     You  wouldn't  have  the  slightest 


a  wheel.  The  author  probably  meant  to 
say  that  the  piston  was  at  rest,  with  refer- 
ence to  the  engine,  at  each  end  of  the 
stroke.  I.   B.   Rich. 

Honcybrook,  Pa. 


The  Time  Element  in  Tonnaj^e  Rating 

While  I  do  not,  as  a  (;LiK-r,il  proposition, 
believe  in  prolonged  discussions,  I  trust 
you  will  allow  me  sufficient  space  to  reply 
to  one  of  the  points  raised  by  Mr.  Geo. 
Hodgins  in  his  article  on  "the  ton-mile  per 
hour,"  appearing  in  your  September  issue. 

In  commenting  on  the  method  in  use 
on  the  Chicago  Great  Western  Railway, 
explained  in  your  July  issue,  Mr.  Hod- 
gins,  while  admitting  the  method  to  be  a 
good  one,  apparently  is  still  of  the  opinion 
that  it  does  not  embrace  the  time  element 
in  its  entirety.  As  stated  in  my  previous 
letter,  the  most  essential  factor  in  the 
question   of   comparative    fuel    records   of 


doubt  as  to  the  way  the  car  would  move. 
Yet  if  you  stood  on  the  ground  and  pushed 
the  stick  b,  the  car  would  move  from  you. 
If  you  doubt  it,  try  it  wuth  your  boy's  ex- 
press wagon,  or  even  with  the  baby  car- 
riage. 

The  trouble  comes  from  confusing  the 
rotation  or  revolution  of  the  engine  with 
its  advance  along  the  rails.  The  fulcruir 
•of  rotation  is  the  center  of  the  axle;  the 
fulcrum  of  movement  along  the  rail  is  at 
the  rail  itself.  I  could  multiply  cases  and 
examples,  hut  this  ought  to  do — it  satis- 
fied most  of  the  boys  around  here. 

Then,  too,  the  statement  that  the  piston 
is  at  rest  with  the  ground  at  each  end  of 
the  stroke,  is  a  weak  point.  As  far  as  I 
can  see,  the  only  time  it  can  be  at  rest 
with  the  ground  is  where  the  backivard 
travel  of  piston  equals  foncard  travel  of 
•engine.  This  can  only  occur  when  the 
stroke  of  piston  equals  half  the  circum- 
ference of  driver,  and  this  is  only  found 
in  a  geared  engine,  for  the  crank  must 
<qual  one-quarter  the  circumference,  which 
would  always  place  it  outside  the  rim  of 
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individual  enginemen  is  the  basis  or  al- 
lowance of  coal  per  ton-mile  of  total  train. 
If  in  computing  individual  records  the 
Chicago  Great  Western  Railway  were  to 
deal  with  the  gross  amount  of  coal  used 
from  the  time  the  engine  left  the  round- 
house before  starting,  until  housed  after 
arrival,  and  had  but  one  allowance  per 
10.000  ton-miles  for  freight  or  other  trains, 
irrespective  of  the  service  engaged  in,  I 
would  be  willing  to  admit  that  the  method 
described  by  me  would  be  more  correct 
and  fair  to  the  men  were  it  to  embrace 
the  time  element  as  advocated  by  Mr. 
Hodgins. 

Such,  hovyever,  is  not  the  case.  With 
the  Chicago  Great  Western  method,  mail, 
express,  suburban,  stock,  time  and  way 
freight  trains  have  each  a  different  allow- 
ance which  varies  according  to  the  divi- 
sion and  direction  of  train.  Moreover, 
the  amount  of  coal  dealt  with  as  "used"  is 
the  amount  used  in  actually  hauling  the 
train.  In  addition  the  men's  records  are 
compared  by  division  only;  that  is  to  say. 
the  record  of  a  man  on  one  division  is  not 


compared  with  those  on  a  different  divi- 
sion. 

Mr.  Hodgins,  in  speaking  of  the  Chicago 
Great  Western  method,  says,  "We  have 
then  X  tons  of  coal  used  in  moving  a  train 
of  certain  tonnage  over  such  and  such  a 
distance  in  a  known  direction.  But  the 
same  amount  of  coal  may  be  burned  in 
making  the  same  tonnage  in  double  the 
time  of  the  first,  and  this  method  does  not 
have  at  its  disposal  any  means  of  differ- 
entiating the  performances.  We  have  two 
engines  doing  the  same  work,  but  at  dif- 
ferent speeds." 

This  quotation  from  Mr.  Hodgins'  ar- 
ticle proves  to  me  that  he  does  not  fully 
understand  the  method  used  on  the  Chi- 
cago Great  Western  Railway.  If  he  did 
he  would  realize  that  they  have  the  very 
thing  he  claims  they  have  not.  viz.,  the 
means  of  differentiating  the  performances. 
This  for  the  reason  that  owing  to  the  fact 
that  the  allowance  of  coal  varies  accord- 
ing to  division,  direction  and  class  of 
train  handled ;  and  inasmuch  as  the  amount 
of  coal  dealt  with  as  "used"  is  that  con- 
sumed in  actually  hauling  the  train,  the 
comparison  is  in  reality  between  men  do- 
ing similar  work  on  the  same  schedule  of 
time. 

To  make  my  meaning  clearer,  we  will 
assume  engineers  A  and  B  are  hauling 
time  freight  trains  from  and  to  the  same 
point,  moving  in  the  same  direction,  the 
running  time  being  twelve  hours.  Engi- 
neer A  makes  the  run  in  thirteen  hours ; 
engineer  B  in  seventeen  hours.  Both  are 
late — A  one  hour,  B  five.  The  delay  to 
both  trains  in  nine  cases  out  of  ten  will 
be  found  to  be  due  to  such  causes  as  meet- 
ing and  passing  trains,  switching,  stop- 
ping for  meals,  defective  cars,  engine  fail- 
ures, etc.  For  these  delays  the  individual 
records  of  A  and  B  receive  credit  in  the 
form  of  coal  at  the  rate  of  50  pounds  per 
hour  for  standing  still  and  500  pounds  per 
hour  for  moving.  Consequently  the  amount 
of  coal  dealt  with  as  "used"  in  both  cases 
is  the  amount  used  in  actually  hauling  the 
train  on  practically  a  twelve-hour  sched- 
ule. The  same  applies  to  other  classes  of 
trains,  and  inasmuch  as  each  class  is  prac- 
tically on  a  running  schedule  of  its  own, 
the  time  element  is  well  taken  care  of. 

While  it  is  possible — as  far  as  the  leav- 
ing and  arrival  time  of  a  train  is  con- 
cerned— for  one  man  to  cover  the  same 
distance  in  half  the  time  another  man  will, 
it  is  hardly  probable,  after  the  detentions, 
etc..  have  been  eliminated  from  the  trip, 
that  one  man  will  be  found  to  be  able  to 
make  the  trip  in  half  the  time  occupied 
by  the  other,  both  running  trains  of  the 
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same  class.  If  such  a  condition  of  affairs 
is  possible,  there  must  be  something  radi- 
cally wrong  with  either  the  running  time, 
the  engine  or  the  enginenien. 

In  conclusion,  would  say  I  do  not  wish 
to  be  understood  as  taking  the  position 
that  the  time  element  is  not  essential  in 
this  matter,  but  rather  that  the  Chicago 
Cireat  Western  Railway  have  allowed  it  to 
enter  into  their  fuel  records  of  individual 
enginemen  since  1894.  and,  I  contend,  in  a 
more  simple  and  practical  form  than  that 
advocated  by  Mr.  Hodgins. 

It  should  be  realized  that  economy  in 
fuel  is  brought  about  principally  through 
the  intelligence  and  co-operation  of  en- 
ginemen. Therefore  the  more  simple  tlie 
records  the  more  accurate  is  it  possible  to 
keep  them  and  the  more  readily  and  clear- 
ly are  they  understood  by  the  men.  I 
may  be  wrong  in  this  matter,  but,  in  my 
opinion,  were  managing  officials,  when  try- 
ing to  economize,  to  realize  that  every 
man  from  the  section  hand  up  is  a  more 
or  less  important  factor  in  the  operation 
of  the  road,  American  railways  would,  as 
far  as  operation  is  concerned,  be  on  a 
more  solid  basis  than  the  majority  of 
them  are  to-day.  It  is  an  easy  matter  to 
reduce  operating  expenses  for  the  time  be- 
ing by  slashing  right  and  left,  but  to  bring 
about  and  maintain  an  economical  opera- 
lion,  the  co-operation  of  the  men  must  be 
obtained.     The   official   who  does   not,   or 


ing  machine  shown  came  forth  under  the 
kind  of  pressure  referred  to.  It  is  to  be 
found  at  work  in  the  shops  of  the  Louis- 
ville &  Nashville  Railroad  at  Mobile.  Ala., 
and  was  gotten  out  by  Master  Mechanic 
Minto  and  his  assistants.  As  far  as  wc 
can  make  out.  there  was  as  much  personal 
combination  in  the  work  of  designing  the 
tool  as  there  is  in  the  tool  itself. 

The  tool  does  its  work  by  a  combina- 
tion of  air  pressure  and  leverages,  and  it  is 
so  powerful  that  it  punches  a  hole  through 
a  plate  l  inch  thick.  The  details  of  de- 
sign can  easily  be  understood  by  an  in- 
spection of  the  engraving.     The  guide  to 


A.  Arnold,  machine  foreman,  under  the 
supervision  of  Mr.  A.  W.  Ball,  master 
mechanic,  and  is  one  of  the  many  air  ap- 
pliances used  in  the  Erie  shops  at  Gallon. 
Ohio. 


Adventures  of  an  Engineer  in  Tropical 
America. 

BY    W.    U.    HOLLAND. 
THIRD  LETTER. 

In  your  May  number  my  readers  left 
me  sailing  down  the  Mississippi  River  en 
route  for  Central  America,  and  I  was 
nearing  the  Gulf  of  Mexico,  about  112- 
miles    from   New   Orleans.      The    scenery 
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the  right  nf  the  picture  holds  a  spiral 
spring  which  takes  up  the  shock  that  fol- 
lows the  punch  pushing  through  the  plate. 
The  air  cylinder  is  an  old  air-brake  cylin- 
der, and  all  the  other  parts  represent  very 
small  expenditure  of  time  or  money. 


PUNCHING    iM.\CHINF.. 


will  not,  realize  this  fact  cannot  maintain 
for  any  length  of  time  an  economical  oper- 
ation in  the  proper  sense  of  the  term. 
John  H.  Goodve.\r. 


Home  Made  Punching  Machine. 

There  is  a  very  decided  tendency  among 
the  head  motive-power  officials  of  South- 
ern railroads  to  put  the  blue  pencil  mark 
through  requisitions  for  tools  sent  in  by 
the  master  mechanic.  The  consequence  of 
this  policy  is  that  repair  shops  in  the 
South  are  full  of  imijrovised  devices  for 
curtailing  the  labor  account.     The  punch- 


Welding  Machine  Operated  by  Air. 

The  illustration  shows  an  air  appliance 
which  has  been  attached  to  the  Debom- 
bourg  welding  and  upsetting  machine  used 
in  the  Erie  shops  at  Gabon,  Ohio.  The 
machine  was  originally  operated  by  a 
lever  7  feet  long,  and  required  from  one 
to  four  men  to  operate  it.  It  is  now 
operated  by  the  valve  shown  in  sketch. 
The  cylinder  is  12  x  27  inches,  and  has  a 
rack  on  the  end  of  piston  rod.  This  is 
connected  to  a  segment  of  a  gear  on  the 
end  of  the  eccentric  shaft. 

This  appliance  was  gotten  up  by  Mr.  A. 


on  both  sides  was  charming,  affording 
occasional  glimpses  of  sugar  and  rice 
plantations  until  near  Fort  Jackson  we 
were  in  sight  of  the  battle  fields  where- 
the  Americans  fought  the  English  in  l8i2- 
- — certainly  a  point  of  interest  for  a 
patriotic  American. 

Captain  Gault.  of  the  "Stillwater"  and  I 
soon  became  friends,  and  he  called  my 
attention  to  the  various  points  as  we 
passed  along  the  Louisiana  shore.  At 
Port  Eads,  the  mouth  of  the  river,  we 
made  a  short  stop  to  leave  our  pilot,  and 
as  we  entered  into  the  mighty  Gulf  of 
Mexico  I  gave  one  last  look  northward 
towards  the  vanishing  shores  of  the  "land 
of  the  free  and  the  hoine  of  the  brave." 
wondering  if  I  ever  should  behold  them 
again. 

The  sound  of  the  dinner  gong  woke  me 
from  my  reveries,  and  Captain  Gault  ac- 
companied me  to  the  saloon,  where  I  be- 
came acquainted  with  several  fellow  pas- 
sengers. Some  of  them  were  bound  for 
Honduras,  others  for  Jamaica,  and  two- 
civil  engineers  had  the  same  destination 
as  myself.  I  told  thein  of  my  prospects, 
and  that  the  chances  were  they  might 
give  me  the  stakes.  I  soon  learned  that 
my  new  friends  had  a  strong  liking  for 
glasses  with  something  in  them,  and  the 
thought  occurred  to  me  that  if  they  were 
as  proficient  in  staking  a  railroad  as  they 
were  in  looking  into  the  glass,  they  surely 
tnust  be  all  right. 

For  the  following  three  days  the- 
weather  was  pleasant,  and  on  the  fourth 
day  we  dropped  anchor  at  Belize,  British 
Honduras,  a  settlement  of  principally 
negroes,  whose  national  costume  consists- 
of  a  straw  hat  and  a  cigar.  The  heat  oni 
deck  was  intense  and  brought  me  to  the 
conclusion  that  while  this  costume  might 
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not  be  proper  it  ccrlaiiily  was  ai)propriatc 
in  this  climate.  We  landed  tlie  mail  and 
took  on  some  fruit,  then  sailed  away,  and 
tlic  following  morning  we  landed  in  Liv- 
ingstone, where  to  my  disgust  I  found 
out  that  a  small  epidemic  of  yellow  fever 
was  raging;  so  instead  of  going  to  a 
hotel  with  my  friends  I  left  at  once  for 
Puerto    Barrios,    across    the    bay,    on    a 


rotten.  The  seven  miles  of  track,  laid 
about  eight  years  previously  by  the  presi- 
dent, Rufino  Barrios,  could  hardly  be 
found,  as  all  work  had  been  abandoned 
since  his  assassination  during  a  revolution. 
Thus,  for  eight  years  the  fine  material 
was  left  to  its  fate  until  it  was  unfit  for 
use,  and  only  lately  Rufino's  nephew. 
I^cina     B.irrios,    resumed     the    work     and 
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small  boat,  rowed  by  Carib  niggers, 
another  specimen  of  the  .African  race,  who 
have  a  language  of  their  own  and  also 
boast  of  an  uncrowned  king.  They 
proved  to  be  good  boatmen,  and  after 
dark  we  pulled  up  to  a  small  wharf  at 
Puerto  Barrios,  a  small  place  indicated 
by  a  few  lights  glistening  from  the  shore. 
As  it  was  considered  dangerous  to  land 
on  the  wharf,  I  was  carried  ashore  on  a 
nigger's  back  and  reached  terra  firma  in 
safety,  though  my  friend  McGruder  was 
not  equally  lucky;  his  Carib  stepped  into 
a  hole  and  both  plunged  into  the  water. 
It  was  not  deep  and  quite  warm ;  so  they 
were  none  the  worse  for  their,  involuntary 
bath,  and  felt  refreshed  and  rather  com- 
fortable. 

We  first  visited  the  commissary  and  the 
ofiice  of  the  company — not  a  very  im- 
posing one  either — and  the  agent,  an 
Italian  who  spoke  Spanish,  prepared  din- 
ner for  us  and  then  showed  us  where  to 
rest  our  weary  limbs  on  the  soft  side  of 
a  wine  cask.  Mr.  Pampanolla  was  just 
from  Rome,  and  the  railroad  commissary 
was  well  supplied  with  hair  oil.  cosmetics 
and  maccaroni,  but  not  with  beds.  Never- 
theless, I  slept  well  on  my  couch  of  roses. 
and  the  daylight  afforded  me  a  good  look 
of  Puerto  Barrios,  a  beautiful  harbor,  and 
along  the  beach  a  few  native  huts,  that 
was  all.  I  discovered  thousands  of  tons 
of  steel  rails  buried  in  the  sand  with  the 
sea  water  ru.shing  over  them,  useless  for 
any  purpose.  Walking  up  the  track  I 
saw  locomotives  all  covered  with  rust  and 
the     cabs     and     the     woodwork     entirelv 


gave  the  contract  for  completing  the  road 
to  Mr.  Silvanus  Miller,  the  distance  from 
the  port  to  the  city  of  Guatemala  being 
208  miles. 

After   returning   from    my   walk    I   pre- 
sented  my  letters  to   Mr.   W.   Hall,   chief 


.Mexico.  This  little  man  fell  very  im- 
portant in  his  new  position  ( his  maiden 
position  of  this  kind),  and  though  there 
were  but  four  of  us  in  the  shops,  the 
numerous  bulletins  he  would  post  around 
would  make  the  late  lamented  A.  D. 
Wilder,  of  California,  turn  green  with 
envy. 

As  before  mentioned  the  Carib.s  had  a 
king  to  rule  them,  and  his  majesty  paid 
frequent  visits  to  the  roundhouse,  on 
which  occasion  Jimmy  would  show  him 
his  piles  of  rust  with  immense  satisfaction. 
Thus  I  worked  on  for  a  month,  occupying 
a  small  room  in  the  roundhouse,  and  my 
evenings  were  spent  reading  or  watching 
the  niggers  shoot  craps.  There  was  one 
character  by  the  name  of, Brock  whom  I 
must  not  forget  to  mention.  He  used  to 
keep  up  a  fire  in  the  forge  for  his  com- 
panions to  play  by.  and  with  the  turning 
of  the  crank  he  would  sing  from  7  until 
1 1  o'clock : 
O  Lord.  O  Lord.  O  Lord,  O  Lord,  O  Lord. 

0  Lord,  O  Lord! 
then  from  1 1  until  6  o'clock,  to  the  same 
monotonous  tune : 

O  babe,  O  babe,  O  babe.  O  babe.  O  babe. 
O  babe,  O  babe  ! 

This  was  quite  a  feat,  considering  that 
this  nigger  would  go  through  the  same 
])erformance  night  after  night  and  then 
work  hard  the  next  day  in  the  tropical 
sun.  To  me  it  was  quite  amusing  to 
watch  him.  One  night  when  I  was  alone, 
reading  as  usual,  Mr.  Miller  sent  for  me 
and  asked  if  I  should  like  to  go  into  the 
interior  as  chief  engineer  of  a  line  of 
dredges.     I  consented  and  was  introduced 
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engineer,  as  Mr.  Miller  was  absent.  There 
was  no  steel  to  lay  and  no  men  to  lay  it. 
All  the  Americans  here  were  officers,  in- 
cluding the  master  mechanic.  On  his  re- 
turn Mr.  Miller,  therefore,  told  Mr.  Hall 
that  I  could  be  of  more  use  to  him  repair- 
ing the  old  engines  than  laying  the  track. 
Thus,  within  a  few  days  I  .started  to  work 
for  Jimmy   Garvin,   formerly   engineer   in 


to  a  Mr.  Roberts,  who  had  the  contract  to 
do  this  work,  and  after  some  conversa- 
tion I  made  arrangements  with  him  and 
signed  a  contract  for  five  months  at  a 
salary  of  $200  gold  a  month,  besides 
board,  books  and  postage  stamps.  Well 
supplied  with  provisions,  including  liquid 
refreshments,  Mr.  Roberts  and  I  started  up 
the   Graciosa   and   Sacramento   River   the 
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following  morning,  and  for  three  days  my 
eyes  were  delighted  with  the  most  magni- 
ficent tropical  scenery  ever  gazed  upon. 
Graceful  ferns,  tall  cocoanut  trees,  palms 
of  all  descriptions,  bamboo  and  orchids  in 
superabundance  lined  the  banks  on  either 
side,  while  beautiful  birds  with  glittering 
plumage  inhabited  the  woods,  likewise 
monkeys,  crocodiles,  alligators  and  monst- 
rous snakes. 

About  noon  on  the  third  day  of  our  trip 
we  landed  at  a  small  place  called  Hielo,  a 
native  village  consisting  of  bamboo  huts. 
The  costumes  of  the  inhabitants  in  so  far 
resembled  that  of  the  Belize  negroes  in 
British  Honduras,  as  everybody  smoked  a 
cigar,  but  here  even  the  straw  hat  was 
wanting.  Yet  these  children  of  nature 
seemed  happy.  Bread  trees,  coffee  and 
chocolate  grew  wild,  as  well  as  sugar 
cane,  oranges,  lemons,  bananas,  pineapples, 
mangoes,  etc.,  so  that  they  knew  no  wants. 
To  me  this  village  seemed  a  paradise  and 
an  old  pioneer  perceiving  my  delight,  pro- 


farewell  forever  to  the  gayeties  of  New- 
port and  Coney  Island,  and  to  the  majestic 
beauties  of  California. 


An  Odd  Design  for  a  Locomotive. 

The  Lake  Shore  &  Michigan  Southern 
Railway  Company  built  some  small  pas- 
senger engines  in  1876,  of  a  design  that  is 
novel  to  the  railroad  man  of  to-day.  One 
of  tlicm  is  illustrated  in  this  number,  the 
"450."  She  is  still  in  service,  at  Collin- 
wood,  Ohio,  doing  light  work.  The  total 
weight  of  engine  is  35,000  pounds,  cylin- 
ders 13  X  22  inches,  driving  wheels  62 
inches  diameter.  The  boiler  had  no  2-inch 
Hues,  a  grate  surface  of  12.5  square  feet; 
firebox  50  inches  long,  34  inches  wide  and 
56  inches  deep.  The  total  heating  surface 
was  640  square  feet ;  125  pounds  of  steam 
was  the  maximum  pressure  carried. 

A  novel  feature  is  the  type  of  engine 
truck,  which  has  but  one  pair  of  wheels. 
They  are  coupled  to  the  frames  ahead  of 
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inised,  in  case  I  should  like  to  settle  to 
start  me  with  a  wife,  two  dogs,  one  hog, 
a  parrot  and  a  monkey.  The  offer  cer- 
tainly was  tempting,  and  I  seriously  con- 
sidered the  proposition.  For  the  first 
time  in  my  life  I  understood  the  reasons 
of  Emin  Pasha,  the  explorer,  whom  the 
New  York  Herald  spent  thousands  of 
dollars  to  find  and  bring  back  to  civiliza- 
tion, yet  he  refused  to  leave  his  happy 
African  home  in  the  unknown  regions  of 
the  dark  continent. 

Those  people  were  indeed  happier  than 
many  of  our  favored  race,  and  I  leave  it 
to  anyone  to  decide  if  it  is  not  far  easier 
to  knock  a  loaf  of  bread  off  a  tree,  than 
to  earn  it  by  the  sweat  of  your  brow  in 
some  cold  and  dreary  roundhouse,  lining 
•down  wedges. 

The  Alcalde  gave  us  a  dinner  that  night 
and  I  had  an  opportunity  to  see  the  belles 
of  Hielo,  and  I  assure  you  the  temptation 
was  strong  to  break  my  contract  with  Mr. 
Roberts,  and  become  an  Indian,   bidding 


tlie  cylinders,  with  no  equalizer  back  to 
the  forward  drivers,  as  is  the  case  with  a 
mogul  truck.  No  radius  bar  is  used  either, 
but  in  a  box  on  top  of  the  truck  frame  is 
a  pair  of  toothed  rollers  that  allow  the 
truck  to  move  laterally,  and  at  the  same 
time  have  a  motion  similar  to  that  pro- 
duced by  a  radius  bar. 

These  engines  were  very  efficient  for 
light  service.  Many  of  the  older  employes 
of  the  Lake  Shore  heave  a  long  sigh  as 
they  look  at  the  "450"  and  then  at  the  new 
big  freight  engines  lately  received  from 
the  Brooks  works,  and  compare  the  work 
done  by  them  in  proportion  to  their  size 
and  steam  pressure. 

John  Sharp. 

Cleveland.  O. 


When  oiling  roadbeds  it  is  best  to  use 
enough  oil  to  form  a  slight  cake  and  hold 
the  dust  down.  Otherwise,  the  oily  dust 
is  apt  to  fiy  after  a  fast  train,  and  isn't 
any  more  pleasant  than  taking  it  straight. 


More  About  the  Monitor  Injector. 

In  the  .Scptombcr  number  of  your 
esteemed  publication  I  find  an  article  un- 
der the  caption  "Diseases  of  the  Monitor 
Injector,"  signed  by  A.  A.  Lindley. 

The  "diseases"  enumerated  appear  to 
consist  mainly  of  the  loosening  of  screw- 
threaded  parts,  the  leaking  of  valves,  the 
breaking  of  valve-stems,  etc.,  all  of  which 
are  certainly  not  peculiar  to.  nor  charac- 
teristic of,  the  "Monitor"  injector,  but  are 
to  be  met  with  in  connection  with  any 
other  type  of  boiler  feeder  or,  for  that 
matter,  with  any  steam  machinery  the 
moving  or  working  parts  of  which  are 
subject  to  pressure,  to  friction,  to  vibra- 
tion and  to  consequent  wear  and  tear. 
The  heading  of  the  article,  therefore, 
should  have  been  properly  chosen  differ- 
ently, as  applying  to  "injectors"  in  gen- 
eral, and  not  to  any  particular  make  or 
type  of  instrument  of  this  character. 

Referring  to  specific  details  cited  by  Mr. 
Lindley,  permit  me  to  state  that  a  careful 
investigation  of  several  sizes  of  the  "Mon- 
itor" injector  shows  that  the  steam  valve 
disk  No.  8  and  the  jet  valve  disk  No.  13 
(see  illustration  in  your  September  issue) 
cannot  drop  off  their  stems  entirely,  and 
that  in  the  case  of  their  loosening  or  un- 
screwing, steam  pressure  would,  in  all 
probability,  be  sufficient  to  hold  them  to 
their  seats,  certainly  with  a  sufficient  de- 
gree of  tightness  to  prevent  any  consider- 
able amount  of  steam  from  blowing 
through  the  overflow. 

To  mend  slight  defects  like  these  by  as 
laborious  an  operation  as  the  one  sug- 
gested by  Mr.  Lindley.  would  seem  to  be 
borrowing  a  great  deal  of  trouble,  for  the 
simple  reason  that  there  are  two  injectors 
on  each  engine,  and  it  would  be  a  most  re- 
markable and  rare  case  that  both  of  these 
instruments  should  be  incapacitated  at  the 
same  time,  and  to  such  an  extent  as  to 
prevent  the  getting  home,  without  the 
necessity  of  laying  out  a  train.  Most  as- 
suredly this  should  not  be  the  case  if 
everyone  connected  and  charged  with  the 
maintenance  of  locomotive  equipment 
should  do  his  full  duty.  In  the  rare  case 
of  such  an  urgent  emergency,  the  rem- 
edies suggested  by  Mr.  Lindley  might, 
perhaps,  be  applicable,  although  I  am  very 
apprehensive  that,  with  the  (usually)  very 
limited  tool  equipment  of  locomotive  en- 
gines, the  results  would  be  far  from  satis- 
factory. 

I  have  heard  numerous  stories  about 
the  pouring  of  water  on  an  injector  to 
make  it  start,  and  about  the  burning  of 
finger  tips  from  trying  to  ascertain  whether 
the  suction  pipe  be  hot  or  not,  but  cer- 
tainly not  in  connection  with  the  Moni- 
tor injector.  Discretion  is  the  better  part 
of  valor,  and  I  am  trying  to  keep  this 
communication  within  the  limits  of  ob- 
jective treatment,  for  which  reason  I  will 
refrain  from  calling  the  "finger  burners" 
names. 

The  most  characteristic  feature  of  the 
Monitor   of   the   type   illustrated   in   your 
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Septciiibci"  number  (the  so-callcd  "thrce- 
handled"  instrument)  is  the  independent 
lifting  jet,  i8b,  which  will  overcome  all 
"starting"  difficulties,  more  particularly 
those  likely  to  arise  from  leaky  steam 
valves, boiler  checks  and  water-valve  i)ack- 
ing,  while  the  so-called  "one-motion"  or 
"lever-handled"    instruments,     which    are 


sion,  and  it  is  not  necessary  for  the  ten- 
ders to  stick  out  the  doors,  as  you  might 
have  supposed  when  you  saw  it.  Aside 
from  needing  a  few  repairs,  it  is  very  well 
adapted  for  our  service. 

J.  T.  Robinson. 

Master  Mechanic. 
Scliiia,  Ala. 


--^.    WHiHinninitnVl 


imimmmmu. 


^^^ 


^^ 


^ 


•y     :    I    •> 


CD  CPfc^! 


tn 


-•f— r'?g»A 


Locvmattie  E'lglniinng  ^/i^ 

DOUBLE    LATCH    FOR    REVERSE    LEVER. 


without  such  independent  "priming"  or 
"lifting"  features,  will  suffer  considerably 
from  the  imperfections  named,  and  will 
imperatively  call  for  the  water  bucket. 
This  one  feature  alone  (of  the  independent 
priming  jet)  should  reconcile  the  users 
of  the  "three-handled"  Monitor  injector 
with  inevitable  annoyances  of  compara- 
tively small  importance,  which  are  the  re- 
sults of  the  mechanical  construction  of 
boiler  feeders,  and  invariably  found  in  con- 
nection with  all  other  makes  of  injectors, 
but  in  the  latter  cases  without  the  re- 
deeming feature  of  the  "independent  lift- 
ing jet,"  which  is  found  exclusively  in  the 
very  type  of  Monitor  injector  referred  to 
by  Mr.  Lindley.  L.  Kaczander. 

M.  E.,  Nathan  Mfg.  Co. 
Nnv  York  City. 


Compound  Locomotive  Chart  No.  4. 

The  Pittsburgh  engine  has  several  feat- 
ures differtnt  from  the  others  we  have 
shown,  the  main  difference  being  in  the  lo- 
cation of  the  intercepting  valve.  This  is  in 
the  high-pressure  side  instead  of  the  low, 
as  in  the  others,  and  consequently  its 
movement  is  at  all  times  independent  of 
the  pressure  in  the  receiver.  In  other 
words,  it  never  goes  into  compound  auto- 
matically, but  is  governed  by  the  engineer, 
who  moves  the  intercepting  valve  from 
cab  cither  by  steam  or  reverse  lever.  When 
he  starts  to  hook  up  it  moves  the  valve 
into  compound  position. 

In  following  the  drawing,  all  will  be 
perfectly  clear  if  we  remember  what  has 
been  stated,  that  the  intercepting  valve 
is  in  the  high-pressure  side,  and  that 
the  receiver  pressure  has  nothing  to  do 
with   it. 

With  the  valve  in  simple  position  the 
steam  from  boiler  goes  to  high-pressure 
side,  and  also  through  the  passage  behind 
the  reducing  valve,  and  through  this  to 
the  receiver  on  its  way  to  the  low-pressure 
cylinder.  This  reducing  valve  keeps  the 
pressure  at  the  proper  proportion  of  boiler 
pressure  to  do  the  same  work  on  each 
side.    The  high-pressure  exhaust  is  plainly 


Double  Latch  Reverse  Lever— A   His- 
torical Engine  House. 

I  send  you,  under  separate  cover,  a  trac- 
ing of  double  latch  and  cuff  as  applied  to 
some  of  the  engines  on  this  division.  This 
combination  has  been  found  an  excellent 
arrangement,  and  the  engineers  are  very 
much  pleased  with  it.  The  cuff  furnishes 
a  wide  and  rigid  bearing  for  the  latch, 
and  the  double  latch  is  very  convenient  for 
use  on  an  engine  pulling  a  light  train 
over  portions  of  the  road  having  a  light 
grade,  as  it  enables  the  engineer  to  work 
his  steam  in  the  most  economical  manner. 

I  send  you  also  a  picture  of  the  front  of 
the  roundhouse  at  Selma.  This  house  was 
originally  built  in  i860  by  the  Selma. 
Rome  &  Dalton  Railway  Company ;  it  was 
burned  by  General  Wilson's  men  in  1865 
and  rebuilt  in  i866.  This  house  is  long 
enough  for  the  longest  engine  on  the  divi- 
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Why  steamships,  in  contradistinction  to 
railroads,  should  be  allowed  to  consider 
accidents  as  an  act  of  God.  and  with  the 
loss  of  the  ship  be  exempt  from  liability  is 
beyond  ordinary  comprehension.  Acci- 
dents, both  afloat  and  ashore,  are  inevit- 
able. Occasionally  they  are  caused  by 
conditions  over  which  man  has  no  control, 
but  in  ninety-nine  cases  out  of  a  hundred 
they  can  be  traced  to  some  human  error, 
and  in  the  interests  of  safety  all  common 
carriers,  whether  they  float,  roll  or  fly, 
should  be  forced  to  take  precautions  which 
onlv  tliat  liabilitv  will  secure. 


marked,   and    is   of   course   only    used    in 
working  the  engine  simple. 

When  the  intercepting  valve  is  moved 
to  compound  position,  either  by  hooking 
up  or  otherwise,  the  high-pressure  exhaust 
is  closed  from  the  atmosphere  and  goes 
into  the  receiver  and  to  the  low-pressure 
cylinder.  Although  it  may  appear  that  the 
reducing  valve  is  forced  shut  by  the  inter- 
cepting valve,  this'  is  not  necessarily  the 
case,  as  the  steam  passing  through  would 
immediately  accumulate  in  the  chamber 
formed  by  the  valve  casing  and  hollow 
valve  and,  acting  on  the  larger  area  of  the 
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valve  on  that  side,  hold  it  shut  until  inter- 
cepting valve  was  moved  and  pressure  re- 
duced by  escaping  into  receiver. 

The  Pittsburgh  Locomotive  Work-; 
recommend  the  following  methods  of  oper- 
ation : 

No  particular  inspection  is  required  by 
ihe  engineer,  other  than  is  necessary  of 
.a  single  expansion  locomotive,  except  to 
see  that  the  drain  valve  at  back  of  inter- 
cepting valve  chamber  is  closed. 

On  starting  his  train  the  engineer  should 
work  engine  in  single  expansion — two  or 
three  car  lengths  is  sufficient — then  by 
hooking  reverse  lever  up  one  or  more 
notches  the  engine  is  converted  into  double 
■expansion.  As  long  as  the  reverse  lever 
remains  in  first  notch,  either  forward  or 
back  motion,  the  intercepting  valve  will 
be  in  position  for  single  expansion.  With 
the  reverse  lever  in  any  other  position  on 
•ciuadrant  the  engine  will  be  converted  into 
compound,  or  double  expansion. 

As  it  is  necessary  when  switching  to 
move  reverse  lever  frequently,  and  also 
that  engine  should  remain  in  single  ex- 
pansion, a  stop-cock  is  placed  in  steam 
pipe  connecting  boiler  with  reversing  cyl- 
inder and  within  reach  of  engineer.  By 
closing  this  eock  when  reverse  lever  is  in 
first  notch,  the  engine  can  be  operated  in 
single  expansion,  or  as  a  simple  engine  as 
long  as  desired  and  at  any  point  of  cut-off. 

In  the  event  of  either  side  being  dis- 
abled, the  intercepting  valve  should  be 
placed  in  position  for  single  expansion,  or 
at  the  back  end  of  intercepting  valve 
chamber.  If  it  is  desired  to  use  the  right- 
hand,  or  high-pressure,  side  only,  it  will 
be  necessary  to  prevent  high-pressure 
steam  from  entering  receiver,  and,  conse- 


low-pressure,  cylinder  only,  it  will  be 
necessary  to  proceed  in  precisely  the  same 
manner  as  would  be  in  the  case  with  a 
single-expansion  locomotive,  viz. :  by  plac- 
ing the  main  valve  in  central  position, 
covering  both  steam  and  exhaust  jiorts. 
The  low-pressure  cylinder  would  then  be 
operated  by  live  steam  admitted  through 
reducing  valve  and  receiver. 

The  Canadian.  Pacific  Railway,  on  which 
about  fifty  engines  of  this  system  arc  in 
operation,  have  adopted  a  card  of  instruc- 
ticms  (a  copy  of  which  is  posted  in  each 
cab  for  the  benefit  of  the  engineer),  which 
reads  as  follows : 

1.  Compound  the  locomotive  as  soon  as 
possible  after  starting  the  train ;  two  or 
three  revolutions  are  sufficient  in  single 
expansion.     This  is  very  important. 

2.  When  climbing  grades  do  not  change 
the  engine  from  compound  to  simple,  if 
possible,  and  not  unless  speed  gets  down 
to  less  than  six  miles  per  hour,  and  com- 
pound again  at  the  earliest  possible  mo- 
ment. 

3.  Engineers  should  take  care  to  close 
the  throttle  to  some  extent  just  before  the 
changing  from  compound  to  simple,  or  the 
engine  will  slip  badly  before  the  throttle 
can  be  closed,  on  account  of  the  increase 
of  cylinder  power. 

4.  If  the  engine  is  a  two-cylinder  com- 
pound, do  not  be  deceived  in  judging 
speed  by  taking  notice  of  exhausts  (two 
per  revolution). 

5.  Do  not  attempt  to  run  the  engine 
notched  up  higher  than  fourth  notch,  even 
when  running  light.  Higher  notching  up 
only  causes  loss  of  steam  by  condensation 
in  cylinders. 

6.  .Mways  run  engine  in  single  expan- 


not  steam  with  thin  fire  it  should  be  re- 
ported to  locomotive  foreman  or  master 
mechanic. 

9.  It  is  necessary  lliat  an  engine  com- 
pounded on  the  Pittsburgh  system  should 
move  over  into  compound  innncdiately  on 
being  hooked  up  one  notch,  and  should 
move  into  simple  on  being  put  into  corner 
notch.  If  this  does  not  work  exactly,  it 
should  be  reported  and  attended  to  at 
once.  This  applies  to  both  forward  and 
back  gear,  but  is  most  important  in  for- 
ward gear. 

Note — The  rod  connected  to  compound- 
ing cylinder  is  forward  in  simple  and  back 
in  compound,  both  going  ahead  and  back- 
ing up.  R.  Atkinson, 

Mechanical  Supt. 

Mechanical  Dept..  Montreal,  Sept.,  1897. 


A  New  England  Reminiscence. 

On  a  recent  trip  to  Providence  we  had 
the  pleasure  of  a  visit  with  Mr.  L.  J.  Pat- 


o.   w.   bayley's   firebox. 

ton,  now  in  the  oil  room  of  the  New  York, 
New  Haven  &  Hartford  road  at  that 
point.  In  common  with  many  railroad 
men    around    Providence,    we    remember 
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quently,  steam  chest  of  low-pressure  cyl- 
inder. To  do  this  the  reducing  valve,  in 
front  of  cylinder  saddle,  must  be  prevented 
from  operating.  This  can  be  accomplished 
easily  by  removing  spring,  putting  in  its 
place  a  clamp  made  of  wood  or  iron. 
against  which  the  lock-nuts  may  be 
screwed,  thus  holding  valve  securely  to  its 
seat. 

If   the   high-pressure    side   be   disabled, 
.and  it  is  desired  to  use  the  left-hand,  or 


sion  (not  compound)  when  running  with- 
out steam.  If  at  any  time  this  is  not  con- 
venient, a  little  steam  should  be  worked  in 
the  cylinders. 

7.  In  two-cylinder  compounds  th; 
greater  part  of  the  valve  oil  should  be  put 
into  high-pressure  cylinder,  one  drop  in 
low-pressure  to  five  or  si.x  in  the  high- 
pressure. 

8.  Great  care  to  be  taken  to  keep  fire 
thin   and   without   holes.      If  engine   does 


Mr.  Patton  as  long  as  we  remember  any- 
body, and  were  pleased  to  find  him  look- 
ing hale  and  hearty  still. 

The  engraving  shows  the  old  "New 
York,"  an  inside-connected  Griggs  en- 
gine, which  Mr.  Patton  took  to  run  in 
1854,  and  a  splendid  engine  it  was,  too. 
This  was  the  engine  that  laid  out  the  old 
Baylcy  double-barrel  firebox,  'way  back 
in  the  days  when  Alexander  Holley  was 
engaged  in  railway  tests. 


October,  1899. 


J.OCO.MOTIVE    ENGINEERING 


443 


MOTIVE    POV^ER     BOSTON     &    PROVIDENCE     RAILROAD     COMPANY. 

NOVEMBER,     18S6. 

1 

JJBjjiiy  xoa  sJ|d 

■p'in.'i 

•j-lpun.I,  JO  iq3pAV 

J- 

1 

1 

1 

1 

1 

C 

:? 

1 
1 

=^ 
.5 

1 

to 
0 
0 

E 
0 

(ri 

W 
0 
(C 
0 

u 

0 

3 
0 

» 

r^  -r-O  >0  '"  »oCO  00  lAtn^  Ooc  »>.i^r-  -f  O        t^      -O 

8       8                5°8°8 

■sjSAii(i  no  luSp^^^ 

-J3p.t()  :{ii(uun>f 

•auiSua  )0  iqapAV 

.J 

ifi  II II  m  mil 

MNM            n  n       ««       «■♦                f*i««^MW 

iai    §,1  s;8  H^  |l||8| 

■^•lAi/i            -0        J-r       to--'.      (AoOW  r*  H  -^ 

-J31CAV 

■X)pi;(Ir-i  i.-tpu."i  1^ 

1 

0 

,g'i?,SSK?'S'S»SS;:K-a8  8CRS.       & 

•a 
U 

■ssa[Ejy  XisjBs  JO  -uieja 

d 

•adi  J  isBia  }o  2»i3mE!Q 

iS 

•raqnX  JO  JaisuiEiQ 

B 

■s.iqn  1    }c)  qi3uaT 

B 

^o^o^O'a<^c^oocoooo■*oooooo      0 

(^0*0*^^0^0    0    -•    ■-    0    —    —    ^00  00    P*    0    N    N           C 

■i3qnj_  JO  j3(imnj^ 

■jaiiog  JO  j3)3uieiQ 

B 

OOOOOCO-'-OONr.-'rjNW.  --                                      w- 

■xog  3J|  j  JO  qidsQ 

B 

;j^OO    000   550   5-^00    |J»«0_g3_gO* 

•31EJ0  JO  mpi/A 

B 

3;        s!        xa? 

—  OOOr^OOOO'0^0'^©^'*N^-ooao»        f* 

•31EJ0  JO  qi3u3i 

B 
1—1 

mmq   —   f»»i«^^MtoPOf-»rt»rtf»)0   0  —   ■•  —   0   —  t% 

•suDnix  JO  jaqran^ 

•sj3Aua  JO  JsquinN 

N  •♦■^^■*■»•^^■♦'*■■^^■^^■♦•»  -^nD  n  n  ■*-«-*-ir-*-fl- 

-SiaAUd   JO  29)3Uir[Q 

e 

Ot<^0  0  0  0^0<0  DsO  0  0>0  OO'C  •£>  ^  OO^O^O 

-jsnsqxa  JO  qipjAV 

d 

^.   .««..«....   ..^?.«..M« 

■op  JO  qipiAV 

B* 

?H.M«M««--«---     -^^^    -----?- 

•siioj  JO  m3uyi 

B 

-SHOJJS  JO  mSasi 

^' 

OOSOOOaOOD   000   OOO   000   0   OOOOvOco   0   0   0   r*   O 

■japmiX3  JO  J313U1B!(2 

d 

■uo|)Dauuo3  j3pai|X3 

.? 
> 

Link  motion 
Drop  Hooks  and  Lap  Valves 

I^ink  motion 

Fixed,  Cut  Off 

Link  motion 
Fixed.  Cut  Off 

Link  motion 

T)p.  Hooks,  Lp.  VaKes 
V.  Hooks,  Lp   Valves 

Variable  Cut  Off 
Link  motion 

Variable  Cut  Off 
Link  motion 

s 

3 

'5 

Edw.^Bury 
Geo.  S.  Gnggs 

Taunton  Co. 
Geo.  S.  Griggs 

Taunton  Co. 
Amoskeag  Co. 
Geo.  S.  Griggs 

1 
'o 

« 

2 

Boston 

Norfolk 

Suffolk 

Kris  to  1 

Massachusetts 

HIacksione 

Taghconic 

Narra^ansel 

Iron  Horse 

Rhode  Island 

Piovidence 

Canton 

Neponset 

Highlander 

koxbury 

W.  k.  Lee 

Washington 
New  York 
Mansfield 
(1.  S.  (irigKs 
Attleboiough 

It  had  a  wattr-lcK  portion  in  the  center, 
a  door  for  each  half,  and  also  a  water 
tabic  over  each  side.  This  made  two 
holes  in  the  water  table  and  one  in 'the 
I)arlition.  Tlie  holes  in  the  water  table 
were  fitted  witli  dampers.  When  firing 
one  side  the  damper  over  that  side  was 
closed  and  the  liberated  gases  forced  to 
pass  through  the  partition  and  over  the 
other  fire.  The  sketch,  taken  from 
I  lolley's  book  gives  the  idea.  It  was  a 
great  scheme,  but  it  didn't  work. 

The  Old  Colony,  Providence  &  Worces- 
ter and  Hos|on,&  Providence  roads  each 
chipped  in  $1,000  to  have  the  engine  tried, 
and  selected  A.  L.  Holley  to  make  the 
tests.  Such  confidence  was  placed  in  him 
that  no  one  else  wa-;  engaged;  and  though 
he  had  believed  the  plan  a  good  one,  he 
acknowledged  defeat  wlien  it  ran  against 
the  old  "New  York." 

This  engine  also  made  the  run  from 
Boston  to  Providence,  forty-four  miles, 
and  made  twelve  stops,  in  i  hour  and  20 
minutes — not  bad  time,  and  almost  as  fast 
as  they  do  it  now.  It  was.  however,  used 
mostly  in  pulling  the  York  freight,  which 
Mr.   Patton  ran  for  forty  years. 

The  table  of  motive  power  in  1856  is 
also  interesting  and  contains  lots  of  infor- 
mation. Note  the  small  grate  surfaces 
and  heating  surfaces — remembering,  of 
course,  that  in  1856  they  were  all  wood- 
burners. 

The  "lap  valves"  may  puzzle  some  of 
the  younger  men,  and  we  quote  from  an 
nid-timcr  in  regard  to  them  :  "They  called 
tlie  engines  having  no  independent  cut-off 
'lap  valve'  engines.  They  used  all  the 
valve  they  could  and  start  the  train.  Some 
of  them  had  i  inch  lap.  I  think,  and  only 
3%  inches  travel.  This  caused  them  to 
cut  off  at  about  two-thirds  stroke,  which 
helped  them  after  they  were  under  way, 
but  made  them  poor  starters.  Their 
strong  point  was  'simplicity,'  as  they  were 
worked  by  a  plain  eccentric." 


A  Fire  Lighter. 

At  the  Illinois  Central  Railroad  round- 
house in  Freeport,  111.,  they  light  up  fires 
in  the  locomotives  with  an  oil  burner, 
which  is  used  below  the  grates.  A  piece 
of  ^-inch  gas  pipe,  long  enough  to  reach 
any  part  of  the  grates  from  the  back 
damper  opening,  is  connected  to  the  junc- 
tion of  the  air  and  oil  pipes.  The  atom- 
ized oil  flows  through  this  pipe,  and  is 
blown  out  of  two  holes  in  the  cap  over  the 
end  of  the  pipe.  3-32  inch  opening. 

Coal  is  put  on  the  grates  as  usual  when 
lighting  up  with  any  oil  kindler;  a  piece  of 
oily  waste  wound  around  the  end  of  pipe 
and  set  on  fire.  \\'hen  the  air  and  oil  are 
turned  on  the  blaze  comes  up  through  the 
grates  and  ignites  the  coal  much  quicker 
than  when  used  on  top  of  the  coal.  Of 
course  there  is  a  steam  supply  pipe  at- 
tached to  the  engine  blower,  which  is 
worked  moderately  at  first.  The  grates 
do  not  suffer  anv  from  this  method. 
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Does  Increase  of  Train   Speed    Entail 
Increase  of  Fuel  Consumption? 

There  is  a  widespread  belief  among  rail- 
road men  and  others  that  accelerating  the 
speed  of  trains  to  the  neighborhood  of  a 
mile  a  minute  results  in  .a  decided  increase 
in  the  consumption  of  coal,  and  this  re- 
puted fact  has  frequently  been  used  as  an 
argument  against  the  wisdom  of  running 
very  fast  trains,  since  the  theorists  said 
that  the  cost  of  operating  would  be  in- 
creased without  any  increase  in  earnings. 
There  is  good  reason  for  thinking  that  the 
popular  belief  in  the  coal  consumption  in- 
creasing with  the  increase  of  train  speed 
is  a  popular  fallacy.  The  fastest  train 
run  regularly  throughout  the  year  on  this 
continent  is  the  Empire  State  Express,  on 
the  Xew  York  Central,  and  the  coal  con- 
sumption of  the  engines  hauljng  that  train 
is  the  lowest  per  car  mile  of  any  of  the 
engines  on  the  road  pulling  passenger 
trains.  This  is  a  fact  testified  to  by  one 
of  the  highest  officials  of  the  road.  There 
inay  be  some  particular  cause  for  the  low 
consumption  of  fuel  in  running  the  Em- 
pire State  Express,  which  is  not  felt  in 
the  operation  of  other  trains ;  but  the  fact 


that  the  former  very  high  speed  trains  do 
not  call  for  the  same  expenditure  of  fuel 
ai  lower  speed  trains  points  to  the  mis- 
takes that  are  liable  to  be  made  when  peo- 
ple generalize  on  engineering  problems 
without  exact  experimental  data  to  work 
on. 

The  popularly  accepted  data  concerning 
the  consumption  of  fuel  necessary  to 
maintain  different  train  speeds  are  largely 
based  on  guess-work.  There  have  never 
been  accurate  experiments  made  to  the 
truth.  There  once  was  a  belief  that  a 
speed  of  about  15  miles  an  hour  was  the 
most  economical  for  locomotives  hauling 
freight  trains.  Years  ago,  when  Mr. 
Charles  Paine  was  general  superintendent 
of  the  Lake  Shore  &  Michigan  Southern 
Railway,  he  made  experiments  to  deter- 
mine how  near  to  the  truth  was  the  belief 
that  IS  miles  an  hour  was  the  most  econ- 
omical speed,  and  discovered  that  about  22 
miles  an  hour  was  the  most  economical 
speed  for  freight  trains.  That,  of  course, 
might  not  apply  to  the  freight  train  oper- 
ating on  other  railroads.  The  coal  con- 
sumption per  car  mile  would  be  largely 
influenced  by  the  weight  of  train  and  the 
design  of  the  locomotives,  also  by  the 
physical  character  of  the  road.  If  a  loco- 
motive is  loaded  close  to  its  highest  ca- 
pacity at,  say,  20  miles  an  hour,  there  is 
certain  to  be  an  increase  of  fuel  per  car 
mile  when  a  speed  of  25  miles  an  hour  is 
attempted.  If,  on  the  other  hand,  the  load 
is  light  for  the  power  of  the  engine,  the 
extra  5  miles  an  hour  n.ay  be  made  with- 
out any  increase  in  fuel  consumption. 
The  piston  speed  has  a  great  deal  to  do 
with  the  consumption  of  fuel.  It  used  to 
be  believed  that,  within  ordinary  limits,  the 
lower  the  piston  speed  the  smaller  was  the 
volume  of  steam  required  to  do  the  work. 
This  was  proved  to  be  a  mistake,  for  low 
speed  always  entails  high  cylinder  con- 
densation, which  greatly  overbalances  the 
advantage  gained  by  the  superior  expan- 
sion common  to  low  speeds.  It  is  prob- 
able that  every  locomotive  has  a  certain 
piston  speed  at  which  the  steam  is  used  to 
the  best  advantage,  but  it  is  not  below  500 
feet  per  minute,  and  may  be  nearly  double 
that  velocity. 

The  reason  why  the  engines  pulling  the 
Empire  State  Express  do  the  work  with 
unusual  economy  may  be  that  the  piston 
speed  called  for  is  more  economical  than 
the  speed  maintained  by  the  other  pas- 
senger engines,  and  the  load  being  well 
within  their  capacity  good  advantage  is 
taken  of  the  steam  expansion. 

A  writer  in  the  Engineering  Magazine, 
discussing  the  causes  of  the  superiority 
of  American  locomotives  for  fast  heavy 
train  hauling  over  those  built  in  Great 
Britain,  appears  to  corroborate  the  truth 
of  the  points  made  in  favor  of  the  Empire 
Express  engines.  He  says  that  British 
engines  are  built  with  a  very  small  mar- 
gin of  power.  Thus,  if  an  American  ex- 
press engine  is  designed  to  take  a  200-ton 


load  at  50  miles  per  hour,  and  the  load 
should  be  increased  to  300  tons,  the  loco- 
motive is  expected  to  take  it  along  and 
still  make  time ;  again,  if  an  American  ex- 
press is  late,  the  engine  runner  is  expected 
to  make  up  the  time  lost,  even  though  the 
load  be  heavier  than  usual.  On  the  other 
hand,  if  an  English  engine  is  coupled  to  a 
train  containing  a  single  car  over  the  pre- 
scribed load,  the  driver  insists  on  a  pilot 
and  gets  it,  and  the  same  conditions  ob- 
tain should  the  weather  be  bad,  the  rails 
slippery,  or  a  strong  side  wind  likely  to 
h".  encountered.  In  defense,  however,  of 
the  smaller  range  of  power  given  the  Eng- 
lish locomotive,  it  is  argued  that  an  en- 
gine is  certainly  more  economically  oper- 
ated at  about  its  full  power  than  if  it  is 
dragging  about  on  the  level  dead  weight 
representing  reserve  power  which  may  be 
required  on  heavy  grades  or  may  be  use- 
ful in  the  event  of  an  overload. 

That  line  of  reasoning  is  well  known, 
but  we  believe  it  to  be  erroneous  so  far 
as  economy  results  from  keeping  the  ca- 
pacity of  a  locomotive  close  to  its  load 
under  favorable  conditions.  Quite  the  re- 
verse has  been  found  to  be  the  case  on 
American  railroads.  The  fact  that  this 
practice  is  common  in  Great  Britain  is 
also  responsible  in  a  great  measure  for  the 
belief  that  increase  of  speed  entails  in- 
crease of  fuel  consumption.  As  their  or- 
dinary express  engines  have  no  margin  of 
power  when  doing  their  ordinary  work, 
cutting  off  at  from  25  to  30  per  cent,  of 
the  stroke,  an  increase  of  load,  a  high 
wind  or  the  call  for  making  up  time  re- 
quires the  dropping  of  the  links  to  half 
stroke  cut-off  or  more,  and  that  is  why 
British  engine  drivers  object  so  strenu- 
ously to  putting  extra  work  upon  their 
engines.  They  are  nearly  all  paid  pre- 
miums on  coal  saving,  and  the  earning  of 
that  premium  is  to  them  of  more  impor- 
tance than  that  of  making  their  engine 
work  to  its  full  capacity.  A  weak  prac- 
tice in  British  railway  management  en- 
ables an  engine  driver  to  call  for  a  "pilot" 
or  helper  when  he  wishes  to  have  one,  and 
the  practice  is  wretchedly  abused.  If  their 
engines  were  given  as  much  margin  of 
power  as  ours  have,  they  could  make  their 
time  without  double-heading,  and  escape 
waste  of  fuel,  even  at  the  highest  speeds. 


Testing  the  Hearing. 

Since  the  publication  of  the  article  on 
"Engineers  Wearing  Spectacles"  we  have 
heard  several  comments  on  another  mat- 
ter connected  with  the  tests  which  railroad 
employes  pass.  We  refer  to  testing  the 
hearing  of  enginemen  by  using  a  stop 
watch,  and  stopping  and  starting  it  at  a 
short  distance  from  the  ear,  first  on  one 
side  of  the  head  and  then  on  the  other,  at 
various  distances,  till  the  extreme  limit  at 
which  it  can  be  heard  is  determined.  This 
test  has  been  abandoned  in  many  places 
as  not  suited  to  the  conditions  of  railroad 
service;    a   protest   comes   from    some   of 
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lh(j  iiiiints  wlicrc  it  is  still  made  a  standard 
test  for  acutciH-ss  of  hearing  tliat  tliis  test 
is  not  a  fair  one. 

The  conditions  under  which  an  engine- 
man  works  and  the  training  which  his 
sense  of  hearing  receives  in  order  to  dis- 
tinguish any  unusual  noise  of  the  machin- 
ery, as  well  as  to  distinctly  hear  and  un- 
derstand any  verbal  communication  made 
to  him  while  the  engine  is  in  motion,  is 
very  much  different  from  that  of  other 
men.  As  a  result  of  this  training  it  is 
not  unusual  to  find  that  the  sense  of  hear- 
ing is  more  acute  when  on  the  engine 
than  off.  Part  of  this  may  be  due  to  the 
effort  that  the  active  part  of  the  ear  is 
obliged  to  make  to  retain  its  sensitiveness 
through  all  the  noise  and  rattle  of  a  train 
in  motion,  but  it  is  a  condition  which 
should  be  taken  into  account  in  the  exam- 
ination of  the  hearing. 

A  better  method  of  making  this  test  is 
to  speak  in  a  moderately  low  tone  of  voice 
to  the  candidate,  calling  him  by  name  and 
asking  him  some  question  not  directly 
connected  with  the  examination,  first  when 
one  ear  is  turned  towards  the  examining 
officer,  and  later  to  the  other  side,  and 
observing  whether  the  words  are  distinctly 
understood  and  the  questions  asked  are 
intelligently  answered.  This  can  easily  be 
attended  to  during  the  progress  of  the  ex- 
amination, and  if  any  defective  hearing 
is  noticed  a  thorough  test  can  be  made 
later,  with  a  view  to  determine  the  exact 
nature  of  the  disability. 

The  sound  of  the  human  voice  in  its 
different  tones  and  intensity  of  pitch  is  a 
much  better  medium  for  the  test  of  hear- 
ing than  the  ticking  of  a  watch.  It  has 
another  advantage — it  is  the  very  sound 
for  which  we  trust  listen  and  be  able  to 
hear  distinctly,  while  the  ticking  of  a 
watch  is  a  sound  unusual  to  all  men  in 
active  service  on  an  engine. 

By  all  means  let  these  tests  be  practical 
and  in  the  line  of  everyday  service. 


Repairing    Steel    Cars   With    Facilities 
Intended  for  Wooden  Cars. 

When  Mr.  John  Fritz,  the  celebrated 
engineer,  was  president  of  the  American 
Society  of  Mechanical  Engineers,  his  in- 
augural address  contained  numerous  rem- 
iniscences of  the  development  of  machine 
tools  and  of  machine-tool  practice.  When 
Mr.  Fritz  entered  a  machine  shop  in  1832 
the  work  was  to  a  great  extent  done  by 
millwrights,  who  were  workers  in  both 
wood  and  iron,  but  they  preferred  wood, 
and  used  that  material  for  all  sorts  of  un- 
suitable purposes.  The  machinist  made 
advancement  purely  by  the  force  of  cir- 
cumstances, by  the  necessity  for  a  material 
stronger  than  wood ;  but  there  was  a  long 
and  persistent  fight  between  those  who 
favored  wood  and  those  who  were  versed 
in  the  working  of  metals. 

History  nearly  always  repeats  itself 
when  similar  conditions  come  around,  for 
human  nature  may  be  depended  on  to  act  in 


one  generation  just  as  it  acted  generations 
before.  We  can  perceive  that  the  transi- 
tion from  wood  to  iron  and  steel  in  car 
construction  is  destined  to  cause  consider- 
able friction  between  those  who  favor 
wood  and  those  who  prefer  metal.  Rail- 
road officials  are  generally  .so  conservative 
tliat  they  are  very  slow  to  provide  new 
tools  for  changes  of  material,  and  many  of 
them  have  been  purchasing  steel  cars  and 
putting  them  into  service,  leaving  the  old 
wood-working  tools  and  wood-working 
mechanics  to  do  the  repairs.  This  policy 
is  not  working  well,  and  all  over  the  coun- 
try we  hear  complaints  about  bungled  re- 
pairs of  steel  cars.  This  will  continue  un- 
til the  officials  responsible  look  the  situa- 
tion fairly  in  the  face  and  meet  it  in  a 
business-like  fashion.  The  boiler  shop  or 
;i  shop  provided  with  tools  similar  to  the 
equipment  of  a  boiler  shop,  is  the  place 
to  repair  steel  cars  in,  and  the  workmen 
nuist  be  men  accustomed  to  manipulating 
steel  sheets.  There  ought  to  be  a  power- 
ful press  provided  with  dies  to  force  dis- 
torted truck  members  back  into  their  orig- 
inal shape,  and  other  special  tools  that  ex- 
perience with  the  repairing  of  steel  cars 
will  suggest.  If  the  right  kind  of  work- 
men are  employed,  they  may  be  depended 
upon  to  devise  the  appliances  necessary  to 
reduce  the  cost  of  repairs  to  the  lowest 
'  limit. 

There  is  no  question  but  the  use  of  good 
steel  cars  is  going  to  greatly  reduce  the 
expenditures  now  necessary  to  keep  the 
car  equipment  in  running  order,  but  good 
men  and  proper  facilities  must  be  pro- 
vided for  doing  the  work.  The  repairs 
now  called  for  are  mostly  caused  by  acci- 
dents which  smash  and  distort  parts  that 
are  difficult  to  repair  with  the  tools  now 
in  use.  Master  mechanics  who  have  un- 
dertaken the  repairing  of  damaged  steel 
cars  in  a  sensible  way,  report  that  a  badlv 
damaged  steel  car  can  be  repaired  at  less 
expense  than  a  wooden  one  in  a  similar 
condition,  even  with  existing  want  of  good 
tools.  The  expense  will  be  much  reduced 
when  proper  men  and  tools  are  provided. 


American  Engines  in  England. 

As  might  have  been  expected,  the  Amer- 
ican locomotives  bought  by  the  Midland 
Railway  of  England  from  American  build- 
ers are  under  a  heavy  fire  of  criticism,  not 
by  any  means  of  the  fairest  kind.  The 
Raikvay  Magazine,  whose  editor  is  an 
ignorant  fanatic  on  everything  American, 
led  off  with  a  stupid  condemnation,  and 
not  a  few  other  papers  have  followed  his 
lead,  with  the  same  degree  of  ignorance 
and  dishonesty.  The  Railway  Herald. 
which  is  generally  fair  towards  practices 
outside  of  the  British  Isles,  says: 

"After  all,  the  Railway  Magaciiie  was 
justified  in  it^  strictures.  Sir  Ernest  Paget 
had  to  own  to  the  Midland  shareholders 
that  the  American  locomotives  had  not 
been  nearly  as  good  as  those  constructed 
in   the   coinpany's   own   works,    or   where 


they  had  been  supplied  from.  The  loco- 
motives would  have  to  be  brought  to  the 
works,  after  running  about  a  thousand 
miles,  in  order  to  have  their  defects 
remedied,  after  which  their  real  capabili- 
ties would  be  more  easily  estimated." 

That  is  a  pure  distortion  of  what  Sir 
Ernest  Paget  said.  His  remarks,  as  re- 
ported in  the  daily  papers,  %vcre: 

"The  chairman  referred  to  the  report  of 
Mr.  Johnson,  the  locomotive  superinten- 
dent, and  said  that  probably  they  would 
be  glad  to  have  a  little  information  with 
regard  to  the  American  engines  which 
they  had  ordered,  and  sonic  of  which  had 
arrived  and  were  in  this  country.  (Hear, 
hear.)  Mr.  Johnson  informed  him  as  to 
the  first  ten  engines  ordered  from  the 
Baldwin  Company,  that  the  contract  was 
let  on  December  16,  1898.  The  condi- 
tions were,  shipment  ten  weeks  after  re- 
ceiving final  drawings  and  instructions. 
Tlie  drawings  were  sent  on  February  5. 
1899,  and  the  engines  were  shipped  on 
May  6,  1899,  exact  contract  time.  (Ap- 
plause.) Ten  engines  were  also  ordered 
from  the  Schenectady  Locomotive  Works, 
the  contract  being  let  on  the  same  day  as 
the  others.  The  conditions  were,  delivery 
four  months  after  receiving  final  drawings 
and  instructions.  The  engines  were  shipped 
on  August  5.  six  weeks  after  contract 
time,  the  engines  having  been  waiting  to 
be  shipped  since  July  i6th,  so  that  some- 
how or  other,  though  the  company  had 
completed  their  order,  they  had  failed  to 
get  freight,  and  so  caused  a  delay.  Still, 
he  did  not  think  that  they  had  great  cause 
for  complaint.  With  regard  to  the  first 
ten  Baldwin  engines  that  were  at  present 
working  in  this  country,  the  locomotive 
superintendent  said  that  though  they  were 
not  by  any  means  equal  in  finish  to  the 
engines  made  at  Derby  and  elsewhere  in 
this  country,  they  were  still  doing  their 
work  satisfactorily.  A  locomotive  had  to 
run  1. 000  miles  on  the  line,  and  was  then 
taken  into  the  shop  and  thoroughly  over- 
hauled, and  any  defects  which  might  be 
found  in  the  construction  were  made  good 
l)y  the  builder.  The  same  plan  would  be 
exercised  with  regard  to  the  engines  from 
.\merica.  They  had  now  run  a  consider- 
able number  of  miles,  though  they  had 
not  yet  completed  their  1,000.  and  when 
they  had  done  so  Mr.  Johnson  would  be 
able  to  form  a  more  reliable  opinion  of 
their  capabilities  than  he  could  at  present. 
They  were  very  anxious  to  see  these  en- 
gines running  regularly,  because,  owing 
to  the  immense  number  of  engine  and 
train  miles  that  had  been  run  in  order  to 
cope  with  the  traffic,  they  naturally  found 
themselves  somewhat  short  of  engines." 

American  locomotive  builders  do  not 
follow  the  English  practice  of  polishing 
and  fine  finishing  parts  that  do  their  work 
satisfactorily  when  covered  with  paint. 
But  they  finish  the  parts  forming  joints 
and  journals  as  well  as  anjthing  done  on 
locomotives  in  any  country.     As  a  test  of 
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accurate  finish  of  working  parts,  we  should 
advise  the  Midland  Railway  people  to  take 
a  set  of  side  rods  from  an  American  en- 
gine, put  one  set  above  the  other,  and  see 
how  nicely  mandrels  will  go  down  through 
the  bearings.  Do  the  same  thing  with  an 
English-built  engine,  and  let  us  know  how 
the  fitting  compares. 


Smoke  Prevention  of  the  Chesapeake 
&  Ohio. 

Having  heard  a  report  to  the  effect  that 
the  Chesapeake  &  Ohio  Railway  people 
were  using  a  special  form  of  firebox  for 
the  prevention  of  smoke,  we  wrote  Mr. 
W.  S.  Morris,  superintendent  of  motive 
power,  for  particulars,  and  received  the 
following  reply,  which  will  interest  many 
of  our  readers : 

I  have  your  inquiry  of  August  29th.  rela- 
tive to  special  kind  of  fireboxes  for  pre- 
venting smoke.  Beg  to  advise  that  we 
still  manipulate  with  the  ordinary  firebox, 
but  use  our  New  River  smokeless  coal  for 
passenger  engines.  In  addition  to  this  we 
have  taken  the  stand  that  in  the  manipula- 
tion of  the  scoop  shovel  and  the  education 
of  the  engine  crew  lies  the  best  method 
for  preventing  smoke  as  far  as  possible. 
I  am  very  much  gratified  to  be  able  to  say 
that  while  this  system  of  education  on 
this  subject  has  been  going  on  but  a  very 
short  time,  we  are  already  experiencing 
very  much  improved  results.  Our  men 
seem  to  be  very  much  interested,  and  are 
doing  all  they  can  in  this  direction.  Every 
day  brings  forth  increased  improvement 
in  the  way  of  eliminating  smoke  from  our 
trains.  It  is  needless  to  say  that  I  have 
gotten  a  number  of  your  small  books  on 
the  subject  of  smokeless  firing,  and  in- 
stead of  sending  them  out  promiscuously, 
it  is  my  purpose,  when  giving  a  brief 
lecture  to  enginemen,  to  take  one  out  of 
my  pocket  to  prove  what  I  have  said  about 
what  is  being  done  on  other  roads.  This, 
I  think,  is  having  a  better  effect  than  send- 
ing them  out  broadcast,  because  I  know 
the  men  I  am  giving  them  to. 

I  believe  this  smoke  question  is  one  of 
the  most  important  that  can  be  agitated 
among  the  engine  crews  of  any  railroad 
at  the  present  time.  With  all  of  the  ex- 
periences I  have  had  with  patent  devices 
for  smoke  prevention  the  most  successful 
one  I  have  had  lies  in  the  engine  fireman 
and  the  wooden  end  of  the  scoop  shovel. 


United   States    Railways    Models    for 
Russia. 

The  number  of  Russian  railway  officials 
sent  by  that  government  to  study  railroad 
machinery  and  railroad  operating  in  the 
United  States  has  for  years  indicated  that 
our  methods  and  machinery  were  in  high 
favor  in  Russia.  This  is  now  bearing 
rather  palatable  fruit.  A  particularly 
well-informed  correspondent  in  St.  Peters- 
burg, writing  lately  to  the  London  Times 
on  this  subject,  says : 


"The  railways  which  are  being  built  in 
almost  every  corner  of  this  vast  empire 
will,  no  doubt,  contribute  powerfully  to 
the  rapid  commercial  development  of  the 
country,  all  the  more  because,  in  many  of 
the  provinces,  roads  and  means  of  com- 
munication are  of  a  very  primitive  nature. 
The  enormous  distances  which  separate 
the  various  commercial  centers  make  rapid 
transit  very  desirable,  if  not  imperative, 
and  the  authorities  have  for  a  number  of 
years  given  much  attention  to  improve- 
ments in  the  freight  service.  Commis- 
sions have  been  sent  out  to  various  coun- 
tries to  study  the  methods  of  more  ex- 
perienced nations.  The  methods  fol- 
lowed in  the  United  States  were  followed 
with  special  attention,  more  particularly 
in  regard  to  the  use  of  continuous  air 
brakes  on  goods  trains.  To  the  outsider 
it  has  always  appeared  illogical  that  in 
Europe  passenger  trains  should  be  invar- 
iably so  equipped,  while  freight  trains, 
with  their  enormous  weight  and  momen- 
tum, are  unprovided  with  proper  brake  ap- 
pliances to  stop  them  quickly  in  case  of 
need.  The  introduction  of  continuous 
brakes  on  passenger  trains  has,  no  doubt, 
been  beneficial  and  reduced  the  number  of 
accidents,  but  anyone  who  studies  the 
question  will  notice  that  almost  every 
week  there  are  serious  accidents  due  to 
freight  trains  being  unable  to  stop  in  time, 
or  to  parts  breaking  away  on  inclines. 
The  Russian  Government,  which  has,  for 
a  number  of  years,  used  air  brakes  on  its 
passenger  trains,  has  decided  to  provide 
its  freight  and  military  trains  with  the 
same  appliance,  thus  enabling  them  to  in- 
crease in  speed  and  safety  simultaneously. 
"A  few  months  ago  mention  was  made 
in  these  columns  that  a  beginning  had 
been  made  in  that  direction  by  giving  the 
Westinghouse  Brake  Company  a  contract 
for  several  million  roubles  for  freight 
brakes,  but  the  matter  has  now  been  car- 
ried an  important  step  further.  The  of- 
ficial journal  of  the  Ministry  of  Ways  and 
Communications  now  contains  a  minis- 
terial order  to  all  Russian  railway  com- 
panies (private  railways  as  well  as  the 
State  railways)  to  equip  their  freight  roll- 
ing stock  which  runs  in  direct  traffic  with 
the  Westinghouse  quick-acting  brake  in 
four  years  from  January,  1899.  Russia 
will  thus  be  the  first  country  in  Europe 
which  will  use  continuous  air  brakes  for 
its  freight  and  military  trains.  The  Rus- 
sian Westinghouse  Company,  which  works 
under  the  general  management  of  Mr.  A. 
Kapteyn,  of  London,  has  erected  a  fine 
factory  in  St.  Petersburg,  equipped  with 
all  the  best  tools  and  appliances.  A  large 
foundry  is  now  being  added  to  this  fac- 
tory in  order  to  insure  the  quality  of  the 
castings  and  malleable  iron  fittings. 

"The  Westinghouse  brake,  which  has 
been  adopted  in  so  many  countries  and 
which  is  well  nigh  universal  on  the  Euro- 
pean, American  and  Australian  continents, 
seems  to  be,  so  far,  the  only  system  which 


is  practicable  on  long  freight  trains.  And, 
although  the  expense  of  installing  it  is 
considerable,  still,  important  advantages 
are  secured  by  its  use,  in  the  way  of  in- 
creased speed  and  security,  while  it  real- 
izes a  notable  economy  in  the  cost  of 
maintenance  of  rolling  stock,  and  last,  but 
not  least,  in  the  reduction  of  the  number 
of  brakemen  on  the  train.  Commercially, 
therefore,  as  American  experience  has 
long  since  shown,  the  expense  of  equip- 
ping freight  trains  with  air  brakes  should 
not  stand  in  the  way  of  this  valuable  im- 
provement in  railway  practice.  Most 
elaborate  technical  instructions  have  been 
published  in  the  official  messenger  of  the 
Ministry  of  Ways  and  Communications, 
according  to  which  it  is  calculated  that 
12,000  engines  and  3po,ooo  freight  cars  are 
to  be  fitted  with  the  new  brake ;  20  per 
cent,  of  the  latter  are  to  be  equipped  with 
complete  Westinghouse  apparatus,  and  the 
rest  with  connecting  pipes." 

The  minister  who  is  chiefly  answerable 
for  this  wholesale  adoption  of  modern 
equipment  is  Prince  Khilkof.  the  Minister 
of  Ways  and  Communications. 


How   to   Tell    if  a   Crown    Sheet    Has 
Been  Hot. 

When  a  boiler  explosion  happens  there 
is  invariably  the  pretense  that  low  water 
was  the  cause,  and  as  the  men  who  could 
testify  to  the  contrary  are  generally  dead, 
there  is  no  evidence  produced  to  prove  the 
truth  or  falseness  of  the  allegations.  A 
paper  contributed  to  the  American  Society 
of  Mechanical  Engineers,  by  Gus  C.  Hen- 
ning,  gives  particulars  of  how  to  f.nd  out 
if  sheets  have  been  weakened  by  low  water 
which  deserves  to  be  closely  studied  by 
every  man  responsible  for  the  safety  of 
boilers.    The  paper  says : 

"Low  water,  however  caused,  always 
produces  excessive  heating;  and  if  the 
temperature  rises  sufficiently  to  weaken 
the  material,  failure  may  occur  by  strip- 
ping of  the  staybolts  or  rupture  of  the 
sheets  by  bulging  between  them,  or  other- 
wise. If  the  temperature  has  raised  the 
material  to  a  low  or  bright  red  color,  this 
can  be  readily  determined  by  superficial 
inspection.  While  the  fire  side  will  show 
red  rust  or  a  black  color,  the  water  or 
steam  side  will  invariably  show  a  typical 
steel-blue  scale,  which  will  not  disappear 
even  after  years,  as  it  is  a  so-called  rust- 
less coating.  If  this  be  once  oiled  it  will 
always  be  distinguishable,  even  if  the 
plates  had  been  exposed  to  moisture  and 
gases  for  years.  The  color  of  this  scale 
will  depend  somewhat  upon  the  tempera- 
ture at  which  it  was  produced,  being 
brightest  at  those  points  where  tempera- 
ture was  the  highest.  Carefully  made  tests, 
with  autographic  diagrams,  of  such  ma- 
terial will  again  demonstrate  changes  of 
properties,  which  are  very  characteristic. 
The  yield  point  will  be  found  very  low, 
while  the  diagram  will  show  a  material 
drop  of  curve  just  after  the  yield  point. 
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The  cluiigatimi  will,  however,  as  a  rule, 
be  materially  increased,  with  a  diniimilion 
of  tenacity.  Nicked  and  quenched  bend- 
ing tests  will  again  show  marked  differ- 
ences between  strips  cut  from  the  sheet 
at  points  which  in  one  case  were  over- 
heated or  were  above  the  low-water  line, 
and  in  the  other  were  taken  from  a  part 
below  this  line.  The  fracture  will  also  be 
materially  different.  To  demonstrate  the 
temperature  at  which  the  plates  happened 
to  be  at  the  instant  of  explosion,  it  is 
necessary  to  cut  strips  from  points  of  the 
overheated  plate  below  tlic  water  line. 
These  strips  polished  on  the  edges  are 
then  held  in  a  clear  fire  so  that  one  end 
remains  cold  while  the  other  is  heated  to 
a  dull  yellow  or  a  very  bright  red.  This 
temperature  being  reached  the  bars  are 
withdrawn,  and  while  one  is  rapidly 
plunged  with  one  end  into  a  pot  of  boiling 
water,  the  other  is  allowed  to  cool  in  air, 
but  not  in  contact  with  wet  material  or 
metal  or  stone.  When  the  piece  which 
had  been  immersed  in  boiling  water  about 
I  inch  deep  has  become  nearly  cold,  below 
blue  heat,  it  is  plunged  into  cold  water. 

"On  the  polished  edges  of  both  bars  will 
be  found  scale  and  heat  colors,  the  tem- 
peratures producing  them  being  well  estab- 
Hshed.  These  bars  are  then  carefully 
nicked  at  points  opposite  every  change  of 
color  and  then  broken  off  at  these  nicks. 
By  comparing  these  fractures  and  their 
scale  and  colors  with  those  obtained  from 
pieces  cut  from  the  overheated  plates,  the 
temperature  at  which  they  were  at  the  in- 
stant of  explosion  can  be  determined  with 
great  accuracy.  Having  thus  determined 
the  temperature  at  wliich  the  sheets  were 
during  operation,  it  is  also  known  whether 
the  metal  was  sufficiently  soft  to  bulge  off 
or  strip  from  the  staybolts ;  examination 
of  plates  and  bolts  will  verify  the  conclu- 
sion." 


Good  Advice   about   Building  a   Small 
Locomotive. 

The  Schenectady  Locomotive  Works 
have  favored  us  with  a  little  of  their  re- 
cent correspondence,  which  is  interesting 
in  several  ways.  It  gives  good  advice  to 
those  who  may  think  of  attempting  to 
build  such  machines  without  proper  tools, 
and  also  shows  how  even  a  busy  firm  like 
the  above  give  careful  consideration  to  all 
their  correspondents. 

"Sanderson,  Tex.,  August  15,  1899. 

"Dear  Sirs — Will  you  please  give  me  .i 
model  of  your  engines  and  tell  me  how  I 
can  make  a  small  one  to  run  on  the 
ground.  I  want  to  make  one  with  as  few 
works  as  possible.  I  am  a  boy  thirteen 
3  ears  old,  and  please  explain  it  all.  I  will 
make  three  or  four  cars  and  caboose.  I 
want  to  make  so  it  the  engine  will  hold 
about  5  or  20  gallons  and  go  ten  miles  an 
hour,  and  will  pull  500  or  800  pounds.  I 
want  to  make  it  myself.  All  I  want  you 
to  do  is  tell  me  how.     I  want  to  play  with 


it,  because  I  have  a  telegraph  line.     I  en- 
close 10  cents.     Yours  respectfully, 

"Kvi.E  Stanskm,." 

The  answer  follows : 

"August  23,  1899. 
"Mr.  Kyle  Stansell,  Sanderson,  Texas: 

"Dear  Sir — We  have  your  favor  of 
August  15th,  in  which  we  are  much  inter- 
ested. We  believe  that  you  have  taken  too 
much  of  a  job,  however,  in  building  a 
small  locomotive,  and  think  that  you  bet- 
ter try  something  easier  first.  It  would 
cost  us  probably  several  hundred  dollars 
and  a  great  deal  of  time  of  skilled  work- 
men to  build  such  a  locomotive  as  you 
mention,  and  if  you  attempt  it,  it  is  al- 
most certain  that  you  will  make  a  failure, 
and  failures  of  this  kind,  you  know,  are 
very  costly  and  discouraging. 

"We  think  that  you  may  be  interested 
in  a  little  pamphlet  catalog  which  we  have 
issued,  and  we  therefore  send  you  copy. 

"We  return  the  10  cents,  as  we  are  very 
glad   to   furnish   this   information   free   of 
charge.     Yours  very  truly, 
"The  Schenect.\dy  Locomotive  Works.'' 


BOOK  NOTICES. 

"The  Slide  Valve,  Simply  E.xplained."    By 

W.  J.  Tennant,  revised  by  J.  H.  Kinealy. 

Published  by  Spon  &  Chamberlain,  New 

York.     $1.00. 

Although  this  is  a  little  book  of  only 
eighty-three  pages,  it  seems  to  cover  the 
field  in  plain  language,  and  the  illustra- 
tions, though  not  as  artistic  as  they  might 
be,  make  matters  clear  to  the  reader.  Dif- 
ferent types  of  valves  are  shown,  and 
there  are  numerous  diagrams  which  will 
assist  in  understanding  the  problems.  The 
link  motion  is  briefly  mentioned,  but  sta- 
tionary engines  are  mainly  referred  to. 

"Heat  and  Heat  Engines."  By  Prof.  F. 
R.  Hutton.  Published  by  John  Wiley 
&  Sons,  New  York.  Price  $5. 
Although  this  is  intended  by  the  author 
to  supplement  his  former  book  on  me- 
chanical engineering,  it  is,  nevertheless, 
complete  in  itself,  and  forms  a  valuable 
addition  to  the  literature  of  the  subject. 
It  discusses  the  energy  of  fuels,  its  libera- 
tion as  heat  and  use  for  power  purposes, 
as  well  as  its  laws  and  properties.  The  air 
compressor,  the  air  engine  and  the  re- 
frigerating machine  are  treated  at  length, 
while  the  gas  and  oil  engines  receive  their 
share  of  attention.  It  is  written  in  the 
usual  style  of  the  author,  and  those  who 
are  familiar  with  Prof.  Hutton's  work 
will  want  to  add  this  to  their  librarj'. 


As  an  example  of  even  running,  or  uni- 
form speed  on  long  runs,  we  commend  the 
New  York  division  of  the  Pennsylvania 
as  an  excellent  sample.  The  engineers 
know  that  they  burn  less  coal  in  this  way 
than  by  sudden  spurts  and  waiting  for 
time  at  stations,  and  they  are  after  their 
coal  premium.  This  is  one  of  the  advan- 
tages of  the  system. 


Effects^on  Steel  of  Soap  in  Water. 

The  question  asked  by  the  T.  S.  Co., 
Chicago,  is:  Why  is  it  not  possible  to 
temper  steel  in  soapy  water? 

Without  going  into  the  chemistry  of  the 
subject,  the  simple  answer  is:  Soapy  water 
ii  a  non-hardener  because  it  docs  not  ra- 
pidly abstract  or  conduct  heat  from  the 
object  to  be  hardened;  and  secondly,  it 
pioduces  a  heavy  scale  which  sticks  tightly 
to  the  surface,  the  scale  being  oxide  of 
iron,  and  this  formation  is  the  main  pre- 
ventive. 

An  interesting  experiment  to  determint 
the  action  of  soapy  water  is  to  prepare  two 
samples  of  steel  of  the  same  area,  say  t 
inch  round,  and  turn  them  to  y%  inch 
round,  also  provide  two  buckets  of  water, 
one  fresh  and  the  other  soapy,  say  about 
5  per  cent.  soap. 

Then  heat  both  samples  up  to  the  same 
degree  of  heat  as  nearly  as  possible,  and 
plunge  one  into  the  fresh  water  and  the 
other  into  the  soapy  water  at  the  same 
time. 

As  soon  as  the  red  disappears  from  the 
one  in  the  fresh  water,  withdraw  both 
from  their  respective  baths  and  note  the 
appearance  of  the  two  pieces.  The  one 
that  has  been  in  the  soapy  bath  will 
brighten  up  and  show  a  reddish  heat, 
while  the  sample  that  was  chilled  in  the 
fresh  water  will  come  out  black,  showing, 
as  far  as  the  experiment  goes,  that  one 
bath  will  absorb  the  heat  from  the  steel 
much  faster  than  the  other,  and  that  con- 
sequently one  piece  becomes  hard  while 
the  other  is  left  soft. 

To  carry  the  experiment  farther,  reheat 
the  two  samples  up  to  the  proper  harden- 
ing heat  and  then  quench  them  the  same 
as  before,  now  only  allow  both  pieces  to 
remain  in  their  re'spective  baths  until  cold. 
Examine  the  surface  of  each  piece  when 
withdrawn  and  quite  a  contrast  will  be 
observed.  The  fresh  water  hardening  will 
show  very  little,  if  any,  scale,  and  what 
there  is  will  be  quite  thin  and  loose.  The 
sample  from  the  soapy  water  will  show  a 
heavier  scale,  and  usually  it  will  stick  tight 
to  the  steel — an  oxide  of  iron  has  formed 
on  its  surface. 

In  some  cases  this  will  burst  while  in 
the  bath,  and  settle  to  the  bottom  and  can 
be  collected,  showing  quite  a  scale.  This 
formation  on  the  article  to  be  hardened  is 
the  real  trouble,  and  prevents  it  from 
becoming  hard. — R.  A.  McDonald,  in 
Sparks  from  Crescent  Anvil. 


Siberian  Railway. 

The  increase  in  traffic  on  the  Siberian 
Railway  is  interesting  as  showing  the  need 
of  such  a  road.  In  the  three  years  of 
1896.  '97  and  '98  there  were  1,638.000  pas- 
sengers carried,  about  400,000  of  these  be- 
ing emigrants.  The  freight  traffic  was 
1,426,127  tons,  exclusive  of  the  goods  of 
the  emigrants  mentioned.  Of  this  enor- 
mous traflic.  about  half  of  it  was  carried 
in  the  last  vear. 
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A  Heavy  Locomotive  for  Mexico. 

This  engine  is  one  ol'  a  lot  for  the  Mex- 
ican Central,  and  has  all  the  appearances 
of  a  very  heavy  locomotive,  which  in  fact 
it  is.  They  were  recently  turned  out  by 
the  Baldwin  Locomotive  Works,  accord- 
ing to  designs  furnished  by  the  road. 

The  cylinders  are  21  by  26  inches,  driv- 
ing wheels  55  inches,  boiler  74  inches,  and 
working  pressure  180  pounds.  There  are 
374  2-inch  flues,  which  are  a  trifle  over  11 
feet  long. 

The  total  weight  is  182,830  pounds,  of 
which  160,630  pounds  are  on  the  driv- 
ers. The  driving  wheel  journals  are  g 
by  12  inches,  truck  journals  5  by  11 
inches.  The  driving  wheel  base  is  very 
short    for    a    consolidation,    being   but    15 


Roundhouse  Floors. 

--\t  the  Somerset  roundhuuse  of  the 
Queen  &  Crescent  route  and  the  new  car 
shop  of  the  Cincinnati,  Hamilton  &  Day- 
ton Railroad  at  Lima,  O.,  the  floor  is 
paved  with  culled  paving  bricks,  and 
makes  a  very  good  job.  They  never  rot, 
rarely  ever  break,  even  when  heavy  tools 
like  jacks  are  dropped  on  them,  and  if  the 
foundation  is  well  settled  before  they  are 
laid  iliey  wiH  -tay  as  level  as  when  first 
put  down. 

Engine-house  floors  of  wood  blocks  set 
up  endways  are  not  unusual.  When  oil 
enough  was  spilled  on  them  to  preserve 
the  w^ood  from  dry  rot,  they  did  very  well 
for  a  long  time,  but  nowadays  they  do 
not  seem  to  last  as  long. 


stone  pit.  Oil  or  hot  water  may  affect 
them,  but  they  have  not  been  in  service 
long  enough  to  determine  this  point. 


The  A'ydx  Metal  Company,  of  I'liiladel- 
phia,  desire  to  extend  a  cordial  invitation 
to  all  railroad  managers,  motive-power 
and  mechanical  officers,  to  pay  them  a 
visit  at  Section  M-13,  Main  Building,  of 
the  National  Export  Exposition,  which  is 
now  being  held  in  that  city.  They  have  a 
representative  there  at  all  times,  and  take 
pleasure  in  offering  their  services  to  all 
visitors,  whenever  or  wherever  they  can 
be  useful.  They  will  provide  ample  facili- 
ties for  correspondence,  and  will  gladly 
give  every  attention,  if  the  opportunity  is 
afforded. 


- ,  II    I  ■gJI 
—  14.  ilMW 
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feet.     The  tractive  power  is  about  32,000 
pounds. 


Stephenson  as  a  Prophet. 

In  "Greville's  Memoirs,"  published  in 
1834  by  Charles  C.  F.  Greville,  we  find 
the  following,  under  date  of  January  2Sth 
nf  that  year.  It  would  be  interesting  to 
know  how  he  ascertained  that  400  miles 
an  hour  was  the  limit : 

■■Stephen.son,  the  great  engineer,  told 
Lichfield  that  he  had  traveled  on  tjie  Man- 
chester &  Liverpool  Railroad  for  many 
miles  at  the  rate  of  a  mile  a  minute ;  that 
his  doubt  was  not  how  fast  his  engines 
could  be  made  to  go.  but  at  what  pace  it 
would  be  proper  to  stop ;  that  he  could 
make  them  travel  with  greater  speed  than 
any  bird  can  cleave  the  air,  and  that  he 
had  ascertained  that  400  miles  an  hour 
was  the  extreme  velocity  which  the  human 
frame  could  endure,  at  which  it  could 
move  and  exist." 


Very  fine  crushed  .stone  on  top  of  a 
layer  of  coarse  stone  makes  a  very  good 
floor.  It  soon  gets  hard  and  smooth,  with 
no  dust.  Of  course,  a  floor  of  any  kind  in 
a  roundhouse  is  like  a  good  street  pave- 
ment. The  foundation  which  holds  the 
floor  up  must  be  solid  and  enduring.  Some 
provision  must  be  made  for  a  place  to  set 
jacks  when  necessary  to  lift  engines  and 
tenders. 

Concrete  makes  a  very  firm  foundation 
for  any  shop  floor.  When  you  have  gone 
far  enough  in  the  work  of  making  a  good 
floor  to  lay  a  concrete  foundation,  just  go 
a  little  farther  and  put  a  concrete  top  sur- 
face on  it. 

.\  great  many  concrete  pits  for  round- 
houses are  being  put  in ;  anchor  bolts  in 
the  sides  for  the  heating  pipes,  as  well  as 
on  top  for  the  oak  planks  the  rails  are  laid 
on,  are  put  in  when  the  side  walls  are  laid 
up.  These  pits  are  easily  kept  clean,  and 
if  properly  made  should  last  as  long  as  a 


A  Mixed  Idiom. 

L.  W.  Hill  is  a  son  of  J.  J.  Hill,  presi- 
dent of  the  Great  Northern.  The  young 
Hill  got  a  first-class  business  training  on 
hi.''  father's  railroad,  beginning  as  a  clerk 
of  low  degree  and  rising  upwards  till  now 
he  is  assistant  to  the  president,  and  ready 
to  take  hol4  as  general  manager. 

Young  Mr.  Hill  is  about  as  bright  a 
yr.uth  as  anything  turned  out  in  the 
Northwest,  and  holds  his  own  among  rail- 
road officials  and  financiers  when  he  visits 
New  York.  One  day  he  and  his  father 
were  dining  with  Mr.  Schiff.  the  well- 
known  New  York  banker,  and  the  banker 
and  young  railroader  had  considerable 
talk  together  about  railroad  matters.  Mr. 
Schiff  seemed  wonderfully  struck  with  the 
young  man's  acuteness.  The  banker  is 
not  perfect  on  English  idioms,  but  he 
wanted  to  pay  a  compliment,  and,  turning 
t)  Mr.  Hill,  remarked:  "That  son  of 
yours  is  a  chip  of  the  old  blockhead." 
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Air-Brakes  for  the  Qovernment   Kail- 
ways  of  Russia. 

The  Wcstingliousi-  Brakt'  Company, 
Limited,  of  London,  ICngland,  began,  more 
tlian  a  year  ago,  negotiations  witli  the 
Russian  Government  for  air  bral<cs  for 
the  state  railways.  A  new  company  was 
formed,  and  a  manufacturing  site  in  St. 
Petersburg  was  purchased  and  worl<  on  a 
plant  begun.  At  a  congress  of  railway 
engineers,  in  January  last,  it  was  decided 
to  adopt  the  Westinghouse  system.  On 
June  5lh  there  was  issued  an  imperial  de- 
cree, announcing  that  all  locomotives  and 
tenders  and  a  sufficient  numl)cr  of  freight 
cars  to  control  all  freight  trains  in  the 
Russian  empire  be  equipped  with  air 
brakes  by  January  i,  1903. 

The  decree  further  requires  that  the 
Westinghouse  air  brake  shall  be  purchased 
exclusively  and  that  all  other  makes  of 
brakes  shall  be  excluded  from  train  ser- 
vice. There  is  a  provision,  however, 
that  a  trial  of  any  other  kind  of  brake 
may  be  made  along  with  the  Westing- 
house in  local  trains,  and  that  such  trials 
shall  be  under  the  direction  of  the  Im- 
perial Brake  Commission  for  three  years. 
At  the  end  of  this  trial  term,  the  suitability 
of  the  brake  shall  be  passed  upon  by  a 
commission  of  rolling-stock  representa- 
tives, and  afterwards  ratified  by  the  Im- 
perial Commission. 

This  decree  gives  to  the  Westinghouse 
company  the  extraordinary  concession  of 
the  sole  right  to  manufacture  air  brakes 
for  actual  service  for  all  the  railroads 
within  the  Russian  empire  for  three  years 
to  come ;  leaving,  however,  the  field  open 
for  all  competing  brake  systems  to  estab- 
lish their  equality.  This  decree  also  gives, 
by  actual  computation,  orders  for  West- 
inghouse brakes  for  350  locomotives  and 
tenders  and  1,750  freight  cars  per  month 
for  the  next  three  years ;  this  large  num- 
ber of  brakes  being  valued  at  about  $15.- 
000,000. 

The  Russian  Government  requires  that 
all  air  brakes,  whether  for  experimental 
or  actual  train  service,  be  manufactured  in 
Russia.  The  new  Westinghouse  works  at 
St.  Petersburg,  which  have  been  in  opera- 
tion about  two  months,  are  now  being 
doubled  in  capacity. 


Tests    of    Street    Car   Brakes   in    New 
York  City. 

Judging  from  the  numerous  and  serious 
.ucidenls  which  have  recently  resulted 
from  electric  trolley  cars  getting  past  the 
motorman's  control  and  running  away  on 
down  grades,  the  brake  trials  for  street- 
car brakes  now  being  held  on  the  Metro- 
|)olitan  tracks  at  One  Hundred  and  Fifty- 
fifth  street  by  the  State  Railway  Commis- 
sioners are  timely  and  highly  important. 

During  the  past  summer  several  cars  got 
beyond  control,  and.  loaded  to  their  ex- 
treme capacity  with  human  freight,  either 
left  the  track  at  high  speed  or  collided 
with  other  cars,  seriously  injuring  or  kill- 
ing a  number  of  the  passengers. 

That  gross  and  even  criminal  negligence 
is  practiced  by  many  electric  trolley  car 
companies  is  manifest  when  an  inspection 
is  made  of  the  tlinisy  and  abortive  mon- 
strosities, called  brakes,  placed  on  street 
cars.  Now  that  street-car  speeds  have  be- 
come high,  and  passengers  are  crowded 
into  the  car  far  beyond  the  limit  permitted 
on  steam  cars,  there  is  every  reason  why 
a  brake,  equally  if  not  more  efficient,  be 
fitted  to  every  car.  and  particularly  to  ear- 
in  inter-urban  service.  In  fact,  a  high- 
speed street  car  should  have  at  least  as 
efficient  brake  as  a  steam  railroad  car ; 
and  the  Railroad  Commissioners  are  right 
in  holding  that  one  of  the  most  pressing 
needs  of  the  trolley  roads  is  an  efficient 
brake  which  can  be  depended  upon  to  be 
equal  to  ;ill  emergencies. 


Air^Brake     Instruction     Cars    at    the 
Traveling  Engineers'  Convention. 

The  interest  taken  by  the  railway  peo- 
ple in  the  Traveling  Engineers'  recent 
convention  in  Cincinnati  was  manifested 
by  the  presence  of  air-brake  instruction 
cars  from  four  large  systems.  The  cars 
and  gentlemen  in  charge  were  as  follows : 
Chesapeake  &  Ohio.  C.  P.  Huntley;  Big 
Four,  W.  J.  Hartman ;  Michigan  Central, 
W.  W.  White;  and  Cincinnati.  New  Or- 
leans &  Texas,  M.  M.  Greenwade.  It  was 
our  intention  to  illustrate  these  cars,  but 
the  photographs  taken  of  them  would  not 
admit  of  reproduction. 


Our  attention  was  recently  called  to  a 
case  where  a  large  gash  had  been  cut  by  a 
cold  chisel  through  the  air-strainer  screen 
of  the  gK'-inch  pump.  The  strainer  had 
become  coated  with  dust  and  grease,  thus 
restricting  the  air  inlet;  and  this  heroic 
measure  was  taken  to  free  the  inlet,  rather 
than  clean  off  the  strainer. 


An  Error  Corrected. 

Last  month  in  our  treatise  of  the  "Lever- 
age of  the  Locom'otive  Driving  Wheel," 
an  error  crept  in  in  the  last  paragraph  of 
the  article,  on  page  409.  The  correction 
should  read,  "in  relation  with  the  engine 
frame,"  instead  of  "in  relation  with  the 
ground." 


More  Brake  Power  Needed. 

(Jn  every  hand,  writes  C.  B.  Conger, 
we  sec  new  passenger  engines  coming  into 
service  larger  than  the  old  ones,  calcu- 
lated to  draw  heavier  trains  at  a  higher 
speed  than  ever  before ;  but  we  do  not  sec 
that  anything  but  the  ordinary  quick-ac- 
tion brake  is  used  to  stop  these  fast  trains 
on  a  fair  share  of  the  roads. 

Scores  of  regular  trains  arc  running 
every  day  in  the  West  at  speeds  which 
call  for  actual  running  time  between  stops 
of  sixty  miles  an  hour  and  over.  The 
managing  officers  call  on  the  entire  force 
to  sec  that  these  high  speeds  are  made 
regularly.  In  case  the  train  is  delayed,  as 
nuich  lost  time  as  possible  should  be 
made  up. 

While  the  matter  of  attaining  this  high 
speed  is  being  carefully  looked  after  in 
powerful  engines,  good  track  and  prompt 
despatching,  the  question  of  stopping 
quickly  in  case  it  is  necessary  is  not  at  all 
helped  out  by  heavy  engines ;  it  is  a  mat- 
ter of  braking  power.  Leaving  to  one  side 
the  dangerous  practice  of  running  on 
heavy  fast  trains  twelve-wheel  coaches 
with  brakes  on  only  eight  wheel  >.  it  is  a 
well-understood  fact  that  trains  braked  on 
every  wheel  up  to  the  standard  limit  for 
moderate  speeds  need  a  higher  braking 
power  for  the  higher  speeds  in  order  to 
make  quick  stops,  liable  to  be  required  on 
any  trip,  to  avoid  dangers  which  may 
come  into  view.  These  dangers  are  not 
known  to  the  engineer  till  he  can  see  them, 
and  he  must  then  bring  the  train  to  a  stop 
before  reaching  that  point,  or  it  may  result 
in  a  serious  accident.  Take,  for  instance, 
a  derailer  at  a  crossing  protected  by  a 
semaphore.  It  cannot  be  seen  far  enough 
off  to  make  the  stop  after  seeing  the  sig- 
nal, and  to  make  the  time  a  high  speed  is 
required.  The  fact  that  so  many  precau- 
tions are  taken  to  give  these  fa~t  trains  a 
clear  track  is  an  argument  used;  but  we 
think  it  would  be  quite  in  the  line  of  safe 
practice  to  also  give  these  fast  trains 
everything  in  the  line  of  increased  brak- 
ing power  that  has  been  devised  and  per- 
fected up  to  this  date.  We  say  "perfected" 
advisedly,  for  there  are  devices  on  the 
market  which  have  been  in  daily  operation 
for  several  years  that  add  to  the  braking 
power  at  high  speed  and  do  not  interfere 
with  the  proper  amount  for  slow  speeds. 

New  equipment  can  have  these  devices 
applied  at  such  a  small  advance  in  the 
price  of  the  regular  brake  equipment,  that 
the  expense  will  be  nominal. 

We  believe  it  will  be  in  the  interest  of 
safety,  comfort  and  economy  to  have  them 
specified,  and  thus  in  a  measure  keep  up 
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with  the  requirements  of  our  modern  fast 
train  service. 

Starting  and  running  a  train  is  not  al- 
ways a  matter  of  safety;  stopping  it  is.  It 
is  also  a  matter  of  prompt  despatch  and 
uniform  speed  when  running,  as  good 
brakes  influence  this  last  item  to  a  great 
extent.  High-speed  brakes  are  now  a 
necessity  of   modern    fast   trains. 


An  Air-Brake  Fad  Analyzed. 

Fads  have  their  existence  in  air-brake 
matters  as  well  as  in  manners,  methods  of 
dress,  etc.  For  is  not  that  thread-bare- 
worn  fad  of  setting  the  hand  brakes  near- 
est the  caboose  to  assist  in  holding  a  par- 
tially equipped  air-brake  train,  resurrected 
by  some  subordinate  official  with  annoy- 
ing frequency  and  regularity?  And  have 
not  the  supporters  of  this  fad  spent  more 
time  and  effort  to  fasten  the  causes  of 
consequent  break-in-twos  elsewhere  than 
would  insure  the  success  of  a  legitimate 
practice?  And  also,  on  roads  putting  on 
their  first  quick-action  brakes,  and  having 
trouble  with  the  rough  handling  of  their 
freight  trains,  have  we  not  had  that  old, 
decrepit  order  issued  from  lower  head- 
quarters, that  all  air  brakes  shall  be  coupled 
up  and  tested,  but  used  in  emergency  cases 
only,  the  ordinary  service  stops  being 
made  with  the  hand  brakes?  This  latter 
fad,  however,  we  embrace  as  one  contain- 
ing hidden  good.  For  the  men  forbidden 
to  use  the  air  brakes,  will  stealthily  use 
them  just  the  same,  but  with  exceeding 
care;  for  each  man  knows  if  he  is  caught 
disobeying  a  rule,  he  will  be  punished. 
Thus  careful  handling  is  secured,  and  the 
order  passes  from  memory. 

The  latest  air-brake  fad,  or  rather,  the 
fad  whose  appearance  above  the  present 
air-brake  horizon  is  most  recent,  is  that 
of  cutting  out  the  air  brakes  on  the  lead- 
ing engine  of  a  double-header  train,  so 
that  in  the  event  of  a  break-in-two  be- 
tween the  two  engines,  the  first  engine 
can  pull  out  of  the  way,  and  thereby  avoid 
the  damage  consequent  upon  the  two  com- 
ing together. 

This  subject  was  interestingly  discussed 
by  two  members  at  the  recent  convention 
of  Traveling  Engineers,  somewhat  as  fol- 
lows: 

Mr.  A.- — But  you  lose  the  holding  power 
of  your  brakes  on  the  head  engine,  throw 
more  work  on  your  second  engine  and 
train,  and  reduce  your  ability  to  stop, 
which  may  prove  fatal. 

Mr.  B. — I  know,  but  you  can't  pull  off 
a  draw-bar,  bumper  beam  or  pilot,  and 
smash  up  front  ends  and  tenders  each 
trip.    These  things  cost  money. 

Mr.  A. — But  why  don't  you  strengthen 
these  parts?  You  are  using  to-day  a  pen- 
cil for  a  draw-bar  which  never  was  in- 
tended to  stand  the  strain  of  double-head- 
ing. 

Mr.  B. — We  can't,  because  freight  is  so 
heavy  we  can't  spare  the  engine. 


Mr.  A. — Do  it,  then,  some  time  when 
freight  is  light. 

Mr.  B. — We  have  other  matters  to  look 
after  then  and  don't  think  of  it. 

Mr.  A. — Oh  !  I  see — case  of  the  Arkan- 
sas traveler — couldn't  fix  his  roof  while 
it  rained;  didn't  need  it  fixed  in  good 
weather. 

This  little  dialogue  contains  truth  that 
should  relegate  the  fad.  Fix  the  coup- 
lings. 


CORRESPONDENCE. 


A  Safety  Angle  Cock. 

Some  years  ago,  writes  C.  B.  Conger, 
the  angle  cock  had  a  small  hole  drilled 
through  the  side,  and  also  into  the  cavity 
inside  the  plug,  so  that  when  the  angle 
cock  was  shut,  the  air  in  the  hose  would 
bleed  out  through  this  hole  and  allow  the 
hose  to  be  easily  uncoupled.  In  addition 
to  this  feature,  it  also  acted  .as  a  safety 
feature;  for  this  opening  would  let  the  air 
out  of  the  hose  fast  enough  to  set  the 
brakes  on  the  train  in  case  an  angle  cock 
towards  the  engine  was  closed.  If  the 
other  one,  next  the  rear  end  of  train,  was 
closed,  the  leak  would  be  enough  to  call 
the  engineer's  attention.     But  these  cocks 
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A    S.\FETy    ANGLE    COCK. 


with  the  bleed  holes  drilled  in  them  soon 
began  to  leak  so  badly  that  the  practice  of 
drilling  them  was  abandoned. 

About  two  years  ago,  on  the  Illinois 
Central  Railroad,  they  made  a  trial  of 
drilling  a  J^-inch  hole  obliquely  down 
through  the  plug  2  to  let  the  air  from  the 
hose  down  into  the  angle-cock  cap  or 
spring  box  3,  when  the  cock  was  closed, 
another  hole  being  drilled  through  the 
cap  3,  as  shown  in  the  annexed  cut,  to  let 
the  air  outdoors. 

This  plan  has  proved  a  success  with  a 
two  years'  trial ;  none  of  them  leaking 
through  this  opening  when  the  cock  is 
open,  as  was  the  case  when  the  bleed  hole 
was  in  the  side  of  both  plug  and  body  of 
cock.  They  are  used  on  engines  and  ten- 
ders only,  and  are  not  used  on  freight  cars. 
They  are  not  patented,  and  can  be  used 
by  anyone  who  wishes  to  do  so. 

The  annexed  cut  shows  the  hole  in  the 
plug  at  a,  and  in  the  cap  at  b,  connecting 
the  hose  with  the  atmosphere  when  the 
cock  is  closed. 


A    Brief    History    and    Description    of 
"Mountain  Brakes." 

Editor: 

A  great  many  railroad  men,  air-brake 
men  and  others  do  not  appear  to  have  a 
very  good  idea  of  the  "Le  Chatelier,"  or 
water  brake,  and  also  the  "Sweeney"  air 
compressor,  on  account  of  most  of  them 
working  on  roads  that  do  not  have  very 
heavy  grades,  and,  consequently,  do  not 
need  these  appliances.  For  the  benefit  of 
those  persons  I  give  the  following  brief 
history  and  description  of  these  brakes, 
which  I  hope  will  find  room  in  your  col- 
umns. 

The  "Le  Chatelier,"  or  water  brake,  is 
an  old  French  patent,  probably  thirty  or 
forty  years  old.  When  it  was  adopted  in 
France,  the  understanding  was  that  what- 
ever number  of  cars  an  engine  could  haul 
up  a  grade,  the  same  number  could  be 
held  down  the  grade  by  the  use  of  the 
water  brake.  This  may  have  been  true  on 
a  light  grade  and  with  the  little,  light, 
lo-ton  wagons  that  are  used  in  England 
and  on  the  continent,  but  it  cannot  be 
done  in  this  country,  where  we  haul  freight 
sheds  on  wheels,  loaded  to  the  roof. 

The  Denver  &  Rio  Grande  Railroad  in 
Colorado  was  about  the  first  road  in  the 
United  States  to  adopt  the  water  brake. 
When  this  road  (narrow  gage)  was  built 
over  the  Marshall,  La  Veta,  Fremont  and 
the  Tennessee  Passes  in  the  Rocky  Moun- 
tains, it  had  to  make  the  grade  4  per  cent. 
The  Marshall  Pass  is  twenty-six  miles 
long,  4  per  cent,  grade.  In  bringing  the 
little  narrow-gage  consolidation  engines 
back  down  the  hill  after  helping  to  push  a 
train  to  the  summit,  it  was  found  that  the 
wheels  under  the  tender  got  very  hot  and 
were  liable  to  break;  so  the  water  brake 
was  put  on  as  an  adjunct  to  help  hold  the 
engine.  The  air  brake  on  the  tender  was 
used  to  make  the  stops  and  also  to  regu- 
late the  speed.  I  might  add  that  with 
those  engines  that  were  in  pusher  service 
all  of  the  time,  it  was  very  seldom  that 
their  cylinders  had  to  be  rebored,  the  ac- 
tion of  the  steam  and  water  making  the 
walls  of  the  cylinders  like  glass,  and  there 
was  very  little  wear  to  them. 

The  Atchison,  Topeka  &  Santa  Fe 
adopted  the  water  brake  after  the  road 
was  built  over  Raton  and  the  Glorietta 
Mountains.  The  Colorado  Midland,  know- 
ing that  they  would  have  4  per  cent, 
grades,  had  it  applied  to  their  engines 
when  they  were  built. 

When  the  writer  of  this  came  out  to 
the  Southern  Pacific,  in  1883,  to  equip 
their  freight  cars  and  engines  with  the 
automatic  brake,  he  found  that  on  one 
grade,  Tehacahapi,  no  pusher  or  light  en- 
gine was  allowed  to  come  down  the  grade 
without  from  two  to  four  empty  flat  cars 
to  hold  or  steady  them.  The  grade  is  116 
feet  drop  to  the  mile,  twenty-five  miles  on 
the  north   side  and  twenty  on   the   south 
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side.  The  fireman  with  his  assistant  (a 
coal-piclv  liandlc  about  3  feet  long)  would 
let  the  engine  and  cars  down  the  hill,  while 
the  engineer  went  to  sleep.  This,  of  course, 
necessitated  having  a  train  of  empties 
back  up  the  hill  about  every  two  days.  I 
tried  to  get  the  management  to  put  on  the 
water  brake,  but  they  would  not  do  it. 


had  brought  these  two  cars  to  help  hold 
us,  but  were  obliged  to  hold  the  whole 
business  with  the  tender  brake.  When 
the  general  office  was  informed  of  this, 
together  with  the  slid-flat  wheels,  the 
water  brake  was  immediately  placed  on 
all  of  the  mountain  engines  in  a  very  short 
time.     I  should  have  added,  perhaps,  that 


LE    CH.\TELIER, 


OR    \V.\TER    BR.\KE— B.\CK    VIEW    OF    CYLINDERS    THROUGH    THE    CENTER 
OF  EXHAUST  PIPES. 


After  the  air  brake  was  applied,  then 
came  the  fireman's  turn.  He  would  couple 
up  the  two  or  four  cars,  test  the  brakes, 
turn  up  the  pressure  retainers,  get  up  on 
the  engine  and  go  to  sleep.  The  engineer 
would  let  the  cars  and  engine  down  the 
hill,  and  when  they  would  get  to  the  foot 
of  the  grade,  some  of  the  wheels  were 
generally  found  to  be  "three  cornered." 
instead  of  round.  The  wheels  got  flat  be- 
cause no  one  looked  after  the  retaining 
valves  to  turn  them  down  when  necessary, 
leaving  stations,  etc. 

This  trouble  soon  got  to  the  ears  of  the 
management  and,  with  an  experience 
which  the  writer  had  one  night,  brought 
them  around  to  adopt  .the  water  brake  on 
all  of  their  mountain  engines. 

We  left  Mojave  one  night  with  a  pusher 
engine  that  had  just  been  equipped  with 
the  air  brake,  driver  and  tender  brakes. 
We  helped  the  passenger  train  to  the  sum- 
mit," turned  on  the  "Y,"  and  then  went 
into  the  side  track  to  get  a  couple  of 
empty  flats.  There  happened  to  be  a  num- 
ber of  non-air  cars,  so  we  took  the  first 
two.  After  leaving  the  summit,  the  fire- 
man was  told  to  go  back  and  set  up  the 
two  hand  brakes  lightly,  and  we  could 
then  do  the  holding  with  the  tender  brake. 
Upon  reaching  the  Mojave  yard,  we 
stopped  at  the  upper  end,  intending  to 
drop  the  two  cars  in  one  of  the  side  tracks, 
when  the  fireman  informed  us  there  were 
no  ratchet  dogs  on  the  hand  brakes.     We 


60,000  pounds  of  coal,  the  writer  has 
noticed  that  the  engine  will  hold  itself 
and  probably  part  of  the  head  car,  but  no 
more.  However,  this  is  a  very  good  thing, 
as  the  weight  of  the  engine  is  taken  oflt 
the  train,  and  consequently  the  brakes  do 
not  have  to  be  "cinched"  up  so  tight,  and 
the  wheels  do  not  then  get  so  hot. 

On  the  Siskiyou  Mountains  in  Oregon, 
which  the  Portland  line  of  the  Southern 
Pacific  crosses,  the  grade  is  176  feet  to  the 
mile,  and  it  is  seventeen  miles  long  on 
each  side.  The  engines  on  both  passenger 
and  freight  trains  are  compelled  to  use 
the  water  brake.  When  this  part  of  the 
line  was  first  operated,  we  had  a  great 
deal  of  trouble  from  hot  wheels  and  their 
breaking.  After  they  commenced  to  use 
the  water  brake  there  was  no  more  trouble. 
As  the  passenger  trains  going  down  this 
grade  generally  have  two  engines  on  the 
head  end,  the  retarding  force  exerted  by 
the  two  engines  is  very  great;  and  I  have 
no  doubt  in  this  case  they  help  to  hold  the 
train,  as  it  takes  very  little  air  to  do  it. 

There  is  no  doubt  in  my  mind,  that  if 
all  engineers  running  on  heavy  grades,  or 
even  on  lighter  grades,  were  compelled  to 
use  the  water  brake  on  their  engines,  that 
it  would  do  away  with  a  great  many  of 
the  heated  and  broken  wheels.  The  "Le 
Chatelier,"  or  water  brake,  is  intended  to 
be  used  as  an  auxiliary  to  other  brakes, 
and  when  used  with  discretion  is  a  valu- 
able aid  in  steadying  a  train  down  moun- 
tain grades.  It  is  most  effective  on  a 
steady  speed  of  from  three  to  twelve  miles 
an  hour,  above  which  latter  speed  it  is  of 
lessened  value.     It  should  not  be  used  at 


when  the   fireman   found   that  there  were 
no  dogs  on  the  hand  brakes,  he  failed  to 

inform  us,  as  he  evidently  did  not  want  a  greater  speed  than  eighteen  miles  per 

to  go  back  to  the  summit  and  switch  out  hour,  and  is  for  mountain  work  only, 

any  more  cars.  As   will  be   seen  by  the  accompanying 

On   Soldier  Summit  grade  on  the  Rio  sketches,  water  is  led  by  a  small  pipe  con- 


THE  "SWEENEY      .MR  COMPRESSOR. 


Grande  Western  in  Utah,  the  water  brake 
is  used  on  all  freight  engines  coming  down 
with  trains.  The  grade  is  seven  miles 
long,  and  4  per  cent.  The  track  is  nearly 
all  straight.  In  bringing  sixteen  cars  of 
coal   down  this   grade,   cars   loaded   with 


nected  to  the  boiler  below  the  water  line 
of  same  to  the  exhaust-pipe  cavitj",  and 
through  to  the  cylinders.  This  affords  a 
counter  pressure  on  the  pistons  when  the 
engine  is  reversed,  which  should  be  just 
back  of  the  center  notch  of  the  quadrant 
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The  act  of  forcing  compressed,  moist 
vapor  (which  the  water  jet,  drawn  into 
the  cylinders  with  the  engine  reversed, 
supplies)  causes  the  retarding  force  on 
pistons,  operating  through  the  connection^ 
on  the  crank  pins,  and  gives  the  desired 
brake  power.  Only  a  very  small  amount 
of  water  is  used,  a  portion  of  which 
passes  through  the  open  cyhnder  cocks. 
The  amount  of  brake  power  e.xertcd  dc- 


A    HOSE-STRIPPING   M.\CHINE. 

pends  upon  the  position  of  the  reverse 
lever. 

To  operate  the  water  brake,  fir-t  have 
the  engine  at  slow  speed,  without  steam ; 
have  cyhnder  cocks  wide  open,  and  keep 
them  open,  with  reverse  lever  placed  one 
notch  back  of  the  center,  and  throttle  se- 
curely shut.  Give  the  small  water-cock 
one-eighth  of  a  full  turn  open,  and  notice 
that  steam  and  water  pass  through  the 
cylinder  cocks  freely.  The  speed  may  now 
be  regulated  by  placing  the  reverse  lever 
back  as  required,  and  should  be  done  with- 
out any  change  in  the  water-cock.  A  too 
free  use  of  water  is  dangerous  to  cylinder 
heads,  and  water  may  be  forced  out  of  the 
stack  and  does  not  produce  any  useful 
effect. 

In  shutting  off  the  water  brake,  throw 
the  reverse  lever  ahead  slowly,  first  clos- 
ing the  water  cock,  to  avoid  throwing 
water  from  the  stack.  It  must  be  remem- 
bered that  the  water  brake  acts  on  the 
drivers  only,  and  that  the  combined  use 
of  water  and  driving  brakes  will  be  too 
great,  and  cause  the  sliding  of  wheels ; 
hence  the  combined  use  of  water  and 
driver  brakes  must  not  be  made. 

Light  engines  when  fitted  with  air  and 
water  brakes,  are  best  controlled  by  set- 
ting tlie  water  brake  moderately  and  using 
the  air  brake  to  regulate  speed.  Here  is 
also  a  very  good  rule  that  railroads  might 
adopt  when  operating  on  heavy  grades. 
When  two  or  more  engines  are  coupled  to 
trains  descending  mountain  grades,  the  en- 
gineers not  operating  the  air  brake  must 
assist  in  retarding  speed  by  using  the 
water  brake  to  some  extent,  with  the  view 
of  preventing  slid  and  heated  wheels. 

The  Sweeney  air  compressor  is  another 
"mountain  brake."  and  is  a  device  at- 
tached to  engines  as  an  auxiliary  brake  to 
enable  engineers  to  maintain  air  pressure 
in  the  brake  system  in  case  of  failure  of 
the    air     pump,     or    to     obtain     a     quick 


recharging  when  descending  mountain 
grades. 

This  device  consists  of  a  valve  and 
spring  to  resist  a  pressure  of  90  pounds, 
attached  to  the  top  or  the  side  of  the 
steam  che.st,  as  most  convenient  to  suit 
tlic  style  of  engine,  a  cut-out  cock  being 
placed  between  the  safety  valve  and  the 
steam  chest.  This  valve  is  operated  from 
the  cab  of  the  engine.  A  discharge  pipe 
connects  the  steam  chest  and  the  main 
reservoir.  In  this  discharge  pipe  is  placed 
a  check  valve,  preferably  close  to  the  main 
reservoir. 

When  it  is  necessary  to  use  the  device, 
steam  being  shut  off,  the  reverse  lever 
should  be  placed  slightly  back  of  the  cen- 
ter notch,  and  the  cylinder  cocks  left  open 
for  three  or  four  revolutions  of  the  en- 
gine to  allow  water  that  may  be  in  the 
cylinders  to  escape.  Then  the  cylinder 
cocks  should  be  closed,  the  cut-out  cock 
opened  and  the  brake-valve  handle  placed 
in  charging  position.  The  reverse  lever 
should  be  left  back  of  the  center  notch  at 
least  fifteen  seconds  after  full  pressure  has 
been  indicated  on  the  air  gage.  Then  be- 
fore the  reverse  lever  is  moved  forward, 
the  brake  valve  should  be  placed  on  lap. 
The  cut-out  cock  can  be  left  open  if  it  is 
necessary  to  use  the  device  a  number  of 
times ;  but  it  is  best  to  close  it  after  each 
application.  This  device  should  only  be 
u.sed  in  cases  of  emergency. 

If  it  is  applied  to  a  two-cylinder  com- 
pound engine,  the  device  should  be  placed 
on  the  steam  chest  of  the  high-pressure 
cylinder.  If  the  water  brake  is  applied  to 
a  two-cylinder  compound,  it  need  only  be 
attached  to  the  exhaust  cavity  of  the  low- 
pressure  cylinder. 

The  Southern  Pacific  has  the  Sweeney 
.Tir  compressor  attached  to  all  of  their  en- 


Hose-Stripping  Device. 

Editor: 

The  accompanying  cut  represents  a  re- 
cently patented  air-brake  hose  stripper,  by 
the  use  of  which  one  man  can  remove  over 
1,000  hose  per  day  without  injury  to  ma- 
terial, and  with  a  coupler  costing  but  5 
cents.  A  saving,  in  round  numbers,  can 
be  made  in  every  i.ooo  hose  removed  of 

$500.  BUKER    &    C.VRR. 

Rochester,  N.  Y. 

[For  further  information  address  Buker 
&  Carr.  Fairview  Heights  No.  19.  Roches- 
ter. N.  Y.— Ed.] 


A  Hose-Patching  Device. 

Editor: 

I  enclose  herewith  a  drawing  of  a  metal 
hose  patch  for  which  I  have  applied  for  ;i 
patent.  This  clamp,  as  you  will  see,  will 
be  made  of  malleable  iron,  Y^  inch  thick, 
with  stiffening  rib  around  the  outer  edges. 
It  is  all  in  one ;  that  is,  it  hinges  out  to 
apply,  and  is  fastened  by  the  hinge  bolt 
with  a  thumb  screw.  The  washer,  as 
shown,  is  tapered,  as  is  the  lug  on  side  of 
body,  making  it  sure  of  not  coming  off 
after  it  is  applied.  I  have  tested  it  on 
bursted  air  hose,  and  applied  it  in  ten  sec- 
onds ;  as  you  will  see,  reducing  the  de- 
lay to  trains  to  a  minimum.  It  is  better 
and  easier  to  apply  with  pump  working, 
saves  the  shutting  off  of  angle  cocks,  stop- 
ping of  pump,  loss  of  air  and  large  saving 
of  time  and  expense,  as  a  patched  hose 
can  be  safely  run  as  long  as  desired,  and 
can  be  patched  its  full  length. 

The  patch  is  made  to  the  circle  of  hose 
size,  but  left  !4  inch  open  to  insure  a  tight 
grip.  This  patch  is  designed  to  be  applied 
also  to  fire  hose  in  same  manner,  saving 
the  shutting  off  of  the  engine  at  a  fire  to 
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.\    DEVICE    FOR    P.-KTCHING    .\    BURSTED    .\IR    HOSE. 


gines.  An  engineer  running  in  the  valley 
is  suppcsed  to  get  to  his  terminal  point 
by  the  use  of  this  device,  if  his  air  pump 
should  give  out  on  the  road.  I  send  you 
a  couple  of  sketches  of  these  devices. 
H.  C.  Fr.\zer. 
San  Francisco,  Cal. 


.\n  example  of  careless  piping  was  ob- 
served on  an  engine  recently  coming  from 
the  shop,  where  eleven  elbows,  three 
unions  and  one  tee  in  the  pipe  connection 
between  the  triple  valve  and  driver  brake 
cylinders  were  found. 


replace  sections  of  bursted  hose,  often  en- 
tailing great  loss  by  fire  gaining  headway. 
It  is  also  applicable  to  pipes  of  any  kind, 
with  rubber  placed  between  the  pipe  and 
the  patch. 

The  patch  is  light  and  can  be  carried  in 
pockets  of  brakemen  in  train  service.  It 
is  simple  and  easy  to  apply,  and  instead 
of  the  whole  train  crew  assisting  to  re- 
place bursted  hose,  the  brakeman  finding 
the  leak  can  put  on  patch,  ready  to  go  be- 
fore conductor  or  engineer  could  get  the 
tools  ready,  as  they  have  to  now. 

I   send  you  this,  hoping  you   will   con- 


October,  1899. 


L( )( '( >MOTI  VE    ENOINEKKING 


453 


sider  the  features  of  it,  and  knowing  your 
fairness  and  knowledge  on  all  such  mat- 
ters. J.  J.  Flynn, 
L.  &  X.  Ry. 
Louisville,  Ky. 


A  Brake  Pressure   Regulating  Device. 

Jidilor: 

Our  hrakc  pressure  regulalinK  a]i|)aratus 
consists  of  two  devices,  cuts  of  which  we 
send  you  herewith.  With  the  first  device 
the  increase  in  braking  pressure  is  accom- 
plished without  increase  in  the  train  line 
pressure  or  the  initial  piston  travel.  This 
increase  in  braking  pressure  is  easily  and 
simply  made  by  merely  increasing  the 
leverage  of  the  cylinder  lever,  but  as  such 
increase  of  leverage  necessarily  gives  a 
proportionately  greater  stroke  of  the  pis- 
ton to  take  up  the  brake-shoe  slack,  there 
is  introduced  between  the  push  rod  and 
the  cylinder  lever  a  combination  of  lever 
and  links.    Willi  this  combination  the  first 


from  the  truck,  and  as  such  power  is  ob- 
tained through  the  medium  of  the  brake 
levers,  therefore  this  increased  power  will 
necessarily  give  an  increased  braking  force 
on  the  wheels,  through  the  medium  of  the 
brake  levers.  The  levers  are  so  arranged 
also  that  if  the  load  is  unequally  dis- 
tributed in  the  car,  the  braking  pressure 
on  each  end  of  the  car  will  be  proportioned 
to  the  load  on  that  end.  By  referring  to 
the  following  engravings  and  description-., 
the  simplicity  and  practicability  of  these 
devices  will  be  seen. 

By  referring  to  the  drawings  it  will  be 
seen  that  the  air-brake  reservoir  and  cyl- 
inder remain  in  the  same  location  as  in  the 
present  equipment,  and  interposed  be- 
tween the  push-rod  A  and  the  cylinder 
lever  C  is  a  triangular  lever  B.  fulcrumcd 
at  C  and  connected  at  its  outer  or  longer 
end  by  the  links  J)  and  /•'  to  the  cylinder 
lever  G.  The  cylinder  lever  G  is  ful- 
crumcd   at    A  I.    and    cjlinder    lever    rods 


iron  boxes  A' A'  and  (f  IV  fastened  to  the 
center  sills  of  the  car.  I(  will  thus  be  seen 
that  the  Moating  lever  rod  and  the  floating 
lever,  with  its  brackets  and  hanger  as  used 
on  present  equipments,  have  been  dis-- 
pen-td  with  and  that  the  cylinder  lever 
rods  have  been  shortened,  and  the  only  ad- 
ditions made  over  the  pre-^ent  e<|uipnicnt 
are  the  triangular  lever,  with  its  links,  and 
the  two  equalizing  levers  and  their  weigh- 
ing levers. 

The  piston  is  at  the  beginning  of  its 
■itroke  and  the  push-rod  is  connected  to 
the  triangular  lever  B  in  such  a  manner 
that,  as  it  moves  ahead  by  the  action  of  the 
piston  the  outer  end  of  the  triangular  lever. 
to  which  the  lever  G  is  connected,  travels 
very  much  more  rapidly  than  the  end  of 
the  push-rod,  but  that  as  it  moves  forward 
its  speed  decreases  and  the  leverage  of  the 
push-rod  increases  until  finally  the  pin 
connection  between  the  links  D  and  F 
drops  into  the  socket  Si  of  the  triangular 
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part  of  the  stroke  of  the  piston  gives  a 
very  rapid  motion  to  the  cylinder  lever, 
thus  taking  up  the  brake-shoe  slack  quick- 
ly ;  as  further  travel  of  the  piston  gives  a 
much  slower  motion  to  the  cylinder  lever, 
the  braking  power  is  greatly  increased 
over  that  of  the  initial  travel. 

The  second  device  prevents  the  braking 
pressure  on  the  shoes  increasing  suffi- 
ciently to  skid  the  wheels.  This  is  accom- 
plished by  making  a  relief  to  the  brake- 
shoe  pressure  by  slightly  lifting  the  ends 
of  the  car  and  permitting  the  compressed 
air  in  reservoir  and  cylinder  to  expand, 
which  is  done  by  introducing  between  the 
truck  and  car  body  a  weighing  lever  and 
bent  lever,  to  w-liich  latter  the  brake  levers 
are  connected,  and  through  the  movement 
of  which,  by  the  weighing  of  the  car  and 
its  load,  the  braking  pressure  is  main- 
tained at  a  certain  predetermined  maxi- 
mum. It  will  thus  be  seen  that  as  the  car 
body  is  loaded  a  greater  amount  of  power 
is  required  to  lift  said  car  body  and  load 


L.  Li  are  connected  to  it  at  equal  dis- 
tances on  each  side  of  said  fulcrum,  thus 
distributing  the  power  to  each  end  of  the 
car.  The  connections  between  cylinder 
lever  G  and  brake  levers  are  shortened, 
and  instead  of  carrying  them  from  the 
cylinder  lever  to  the  further  brake  lever 
they  are  carried  from  the  cylinder  lever 
to  an  equalizing  lever  M,  situated  between 
the  brake  levers.  From  the  opposite  end 
of  M  a  short  link  connects  the  inner  or 
nearer  brake  lever ;  the  connections  from 
there  are  the  same  as  cotnmonly  used.  The 
fulcrum  point  of  equalizing  levers  M  is 
on  the  lower  end  of  bent  levers  U,  shown 
clearly  in  the  side  view.  This  lever  I' 
bears  on  the  top  of  weighing  lever  1'. 
whose  fulcrum  point  is  the  top  of  the  king 
bolt  Y.  The  king  bolt  has  a  collar  upon  it 
which  bears  upon  the  lower  center  plate. 
The  fulcrum  point  of  the  bent  lever  and 
the  larger  end  of  the  weighing  lever  are 
supported  on  short  gudgeons  or  pieces  of 
2-inch  cold-rolled   shaftins.   let  into  cast- 


lever,  close  by  the  push-rod.  after  which 
the  relative  speed  of  the  push-rod  and  cyl- 
inder lever  remains  the  same,  the  link  Z> 
merely  swinging  around  with  the  trian- 
gular lever  B.  In  the  movement  from  its 
initial  position  as  shown,  until  the  pin  con- 
nection between  link  D  and  F  reaches  the 
socket,  the  slack  in  the  brake  shoes  is 
taken  up  and  the  brake  shoes  firmly 
clamped  to  the  wheels,  after  which  the 
leverage  remains  the  same  and  the  brak- 
ing pressure  is  at  its  maximum. 

Referring  to  connections  and  devices  on 
one  truck,  it  will  readily  be  seen  that  after 
the  brake  shoes  become  clamped  to  the 
wheels  that  the  increase  of  pressure  on  the 
cylinder  lever  will  produce  increase  of 
pressure  on  the  brake  shoes  through  the 
medium  of  the  equalizing  lever  M.  but  as 
the  equalizing  lever  .1/  is  held  to  its  work 
through  its  fulcrum  point  on  the  lower 
end  of  bent  lever  U,  that  a  forward  move- 
ment of  bent  lever  U  will  prevent  any  fur- 
ther  increase   of   pressure   on   the  brake- 
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beams,  and  the  end  of  equalizing  lever  .1/ 
connecting  the  link  N  becomes  the  fulcrum 
point.  Now  as  a  forward  movement  of 
the  bent  lever  U  will  also  produce  a  move- 
ment of  the  weighing  lever  V  and  weigh 
the  end  of  the  car.  therefore  the  weight 
of  that  end  of  the  car  forms  the  limit  of 
the  braking  pressure  on  the  wheels  of  that 
truck,  and  by  so  proportioning  the  arms 
of  the  bent  lever  and  the  equalizing  lever, 
the  percentage  of  braking  pressure  on  the 
shoes  of  this  truck  can  be  made  any  per- 
centage of  the  weight  of  this  end  of  the 
car. 

It  will  be  clearly  seen  that  if  a  load  is 
placed  in  the  car  over  this  truck  that  said 
weight  tends  to  increase  the  braking  pres- 
sure, since  it  requires  a  greater  amount  of 
power  applied  to  the  equalizing  lever  to 
lift  said  load  and  weight  of  said  car 
through  the  bent  lever  U,  but  that,  as  be- 
fore, when  the  braking  pressure  on  the 
shoes  becomes  a  certain  percentage  of  the 
weight  of  this  end  of  the  car.  through  the 
lifting  movement  of  the  weighing  lever  U, 
further  increase  of  braking  pressure  is  pre- 
vented. 

What  is  true  of  the  action  of  devices  on 
one  truck  is  also  true  of  their  action  on 
the  other  truck ;  therefore,  since  cylinder 
lever  G  is  fulcrumed  at  Ki,  the  devices 
on  one  truck  are  independent  of  those  on 
the  other,  and  the  braking  pressure  on 
wheels  of  each  truck  is  proportional  to 
weight  of  car  box  and  load  carried  by  it. 
O.  W.  De.\n. 

Chicago,  III. 

[Persons  desiring  special  or  detailed  in- 
formation on  this  device  should  write  for 
same  to  O.  \V.  Dean. — Ed.] 


QUESTIONS  AND  ANSWERS 

On  Air  Brake  Subjects. 

(66)  J.  B.  AI.,  Buffalo.  N.  Y.,  asks: 
Will  you  please  tell  me  just  how  much 

more  efficient  the  9j/2-inch  pump  is  than 
the  8-inch?  What  I  want  is  some  relative 
comparison  in  air  they  will  make.  A. — 
The  8-inch  pump  in  good  condition  will 
compress  and  deliver  20  cubic  feet  of  at- 
mospheric air  at  a  pressure  o'^  90  pounds, 
the  pump  making  about  no  single  strokes 
per  minute.  The  g^Z-inch  pump  will  com- 
press and  deliver  about  33  cubic  feet  of  at- 
mospheric air  at  a  pressure  of  90  pounds 
at  about  100  single  strokes  per  minute.  A 
single  stroke  is  reckoned  either  one  up  or 
one  down. 

(67)  C.  N.  B.,  Moberly,  Mo.,  writes: 
When  you   have  a  double-head   train — 

I  mean  with  both  engines  on  the  head  end 
— is  it  the  right  thing  to  do  to  cut  out  the 
driver  brake  and  the  brake  on  the  tank 
of  the  head  engine?  This  question  was 
raised  because  when  the  first  engine  broke 
off,  her  brakes  set  and  stopped  her,  and 
the  second  engine  and  train  ran  into  her. 
Please  settle  this  question  for  several  read- 
ers. A. — No.  Keep  brakes  on  both  en- 
gines cut  in.     If  the  coupling  breaks  or 


separates,  locate  the  cause  and  fi.x  it.  See 
same  subject  treated  at  greater  length 
elsewhere  in  this  department. 

(68)  C.  W.  M.,  Hempstead,  Tex., 
writes : 

Please  let  me  know  in  Locomotive  En- 
gineering what  is  the  tension  of  graduat- 
ing spring  in  the  triple  valve.  A. — The 
tension  will,  of  course,  increase  as  the 
compression  is  made  between  limits ;  that 
is,  the  tension  will  be  less  at  the  moment 
the  triple  piston  begins  to  compress  it 
than  when  compressed  to  full  emergency 
position.  These  tensions  can  best  be  found 
by  taking  the  cap  off  a  triple  valve,  and 
with  ordinary  weighing  scales  compress 
the  spring.  Perhaps  it  may  be  information 
to  say  that  the  free  height,  after  perma- 
nent set  of  the  plain  triple  graduating 
.spring,  is  2^  inches ;  height  under  load  of 
13H  pounds  is  1%  inches,  and  the  height 
under  load  of  24  pounds  is  if^  inches. 

(69)  J.  B.  M.,  BuiTalo,  N.  Y.,  writes: 
We    have    quite    a    number    of    8-inch 

pumps  in  service  on  engines  that  have 
about  20,000  cubic  inches  main  reservoir 
capacity,  and  we  can't  get  enough  air.  The 
trains  we  haul  now  have  more  air  brakes 
than  two  years  ago,  and  then  the  pumps 
would  supply  us.  Now  we  are  crowded. 
We  ought  to  have  gj^-inch  pumps,  but  the 
8-inch  pumps  are  good  yet,  and  we  don't 
want  to  throw  them  awaj'.  What  ought 
we  to  do?  Please  answer.  A. — The  West- 
inghouse  Air-Brake  Company  allows  a 
credit  of  $15  on  the  8-inch  pump  in  ex- 
change for  the  9^-inch.  As  the  8-inch 
pumps  are  in  good  shape  yet,  you  might 
put  on  another  reservoir  of  the  same  ca- 
pacity. This  would  let  you  wear  out  the 
8-inch  pump  and  tide  you  over  until  you 
put  on  the  9j^-inch  pump. 

(70)  G.  J.  C,  Collinwood,  O.,  writes: 

I  leave  the  roundhouse  with  engine, 
with  70  and  90  on  the  air  gage,  with  every- 
thing in  good  condition,  and  after  coup- 
ling on  to  a  train  of  forty  or  fifty  cars  of 
air,  the  air  gage  will  show  only  about  65. 
Then  again,  engine  will  couple  on  to  another 
train  of  same  number  of  air  cars,  and  will 
again  show  70  and  90.  This  question 
some  of  our  practical  air-brake  men  here 
have  been  unable  to  answer.  A. — As  the 
train  pipe  pressure  gradually  rises  and 
approaches  70  pounds,  for  which  the  feed 
valve  is  set,  the  supply  valve  gradually 
approaches  its  seat,  nearing  it  closer  and 
closer.  If  your  train  is  free  from  leakage, 
the  supply  valve  will  finally  reach  its  seat 
and  close  the  feed  to  the  pipe,  giving  you 
70  pounds.  It  is  possible,  however,  to 
have  a  degree  of  leakage  from  the  pipe 
which  will  not  allow  the  supply  valve  to 
seat,  but  will  hold  it  just  unseated  to  sup- 
ply the  leak.  The  degree  of  leakage  will 
determine  whether  this  will  hold  the  train 
line  pressure  at  65,  68  or  69  pounds. 

(71)  S.  J.  B.,  Cleveland.  O.,  asks: 
Which  is  the  most  practical  way  to  find 

if  the  ring  in  the  equalizing  piston  leaks? 


Some  of  our  engineers  have  different  opin- 
ions about  finding  the  leakage.  A. — There 
is  more  or  less  leakage  past  all  single 
packing  rings,  it  being  impossible  to  make 
an  absolutely  tight  fit  with  one  ring.  One 
way  to  detect  leakage  past  the  ring  is  to 
make  a  considerable  reduction  in  service 
position  on  a  long  train,  and  note  whether 
the  black  hand  rises  when  valve  is  re- 
turned to  lap.  To  determine  it  more  ac- 
curately, cut  out  and  bleed  tender  and 
driver  brakes,  pump  up  main  reservoir, 
chamber  D  and  train  pipe  of  engine  and 
tender.  E.xhaust  pressure  from  chamber 
D  and  the  train  pipe.  Then  immerse  hose 
at  back  of  tender  (stop-cock  being  open 
and  brake  valve  on  lap)  in  a  bucket  of 
water.  If  bubbles  rise,  the  rotary  leaks. 
Pump  up  again,  place  valve  on  lap  and 
exhaust  the  air  from  the  train  pipe  at  the 
hose  as  before.  Again  immerse  the  hose, 
and  if  more  bubbles  form  than  before 
(and  there  probably  will  be,  unless  cham- 
ber D  has  already  emptied  itself),  the  in- 
crease in  bubbles  over  the  previous  test 
i.-i  due  to  the  leakage  past  the  ring. 


Putting  Water  on  Hot  Bearings. 

A  special  committee  appointed  by  the 
Traveling  Engineers'  Association,  con- 
sisting of  J.  F.  Walsh,  C.  H.  Hogan,  P.  H. 
Stack,  L.  Gleason  and  Chas.  Davis,  re- 
ported as  follows. 

"Your  committee  appointed  to  consider 
the  use  of  water  on  hot  bearings  beg  leave 
to  report  that  its  use  in  such  emergencies 
is  to  be  commended,  the  sense  of  its  use 
to  be  the  same  as  the  application  of  an 
anesthetic  to  a  person  suffering,  namely, 
a  temporary  relief. 

"We  further  advise  that  engines  as- 
signed to  limited  service,  either  passenger 
or  freight,  be  equipped  in  such  manner  as 
to  permit  a  flow  of  cold  water  to  the  vari- 
ous journals. 

"In  the  absence  of  some  practical 
method  of  allowing  the  cold  water  to 
reach  the  lower  side  of  the  engine  truck 
or  driving  wheel  journals,  we  advise  that 
the  water  to  those  journals  be  permitted 
to  flow  on  to  them  at  the  outer  end  of  the 
journals,  namely,  between  the  wheel  hub 
and  the  driving  box  or  engine-truck  box, 
and  at  the  inner  end  of  the  journal. 

"We  further  recommend  that  at  the 
very  earliest  opportunity  the  troublesome 
bearing  or  journal  be  given  attention  at 
the  shops,  so  that  the  use  of  water  upon 
it  or  them  mav  be  discontinued." 


The  new  catalogue  of  the  Watson-Still- 
man  Company.  204  East  Forty-third  street. 
New  York,  deals  principally  with  hydraulic 
jacks.  It  gives  an  idea  of  the  great  variety 
of  jacks  they  make,  and  it  is  hard  to  think 
of  any  kind  of  work  which  cannot  be  satis- 
factorily handled  by  some  of  them.  The 
directions  for  using  and  repairing  are  ex- 
cellent, and  are  sure  to  be  valuable  to 
those  handling  jacks.  To  all  such  we  sug- 
gest sending  for  one  of  these  catalogues. 
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QUESTIONS   ANSWERED. 

Corrrspi»n/enls  :vis/iiii^if  lo  )uive  (jufs- 
(ions  aiis7vcicd  in  these  niluinns  should 
send  in  their  names  and  addresses,  not  for 
publication,  but  for  evidenee  0/ good  faith. 
He  throw  all  anonymous  letters  into  the 
waste  basket. 

(92)  R.  T.  Y.,  Ncwiairg,  N.  Y.,  asks: 
Wlio  first  used  the  link  motion  in  this 

country?  A. — This  is  somewhat  of  a  dis- 
puted point.  Some  credit  it  to  James,  be- 
fore being  used  on  the  other  side.  Thomas 
Rogers,  of  what  is  now  Rogers  Locomo- 
tive Works,  however,  deserves  the  Hon's 
share  of  credit  for  his  persistence  in  using 
it  in  tlie  face  of  great  opposition.  He  was 
an  early,  as  well  as  an  earnest,  advocate 
of  its  use.  and  its  imiversal  adoption  to- 
day shows  that  his  opinion  regarding  it 
was  correct. 

(93)  G.  W.  B.  asks: 

How  can  we  estimate  the  speed  at  which 
an  engine  is  moving  at  slow  speeds  for 
short  distances?  When  we  run  far  enough 
to  count  the  telegraph  poles  or  use  the 
mile-posts  it  is  an  easy  matter,  but  for 
less  than  a  mile  wc  cannot  get  it  reliably. 
A. — If  the  tracks  are  laid  with  30-foot 
rails,  there  are  176  of  them  in  a  mile.  If 
you  run  20  miles  an  hour  you  will  run 
over  176  rails  in  180  seconds,  or  3  min- 
utes ;  that  is  close  to  one  rail  length  a 
second.  So  if  you  pass  over  10  rails  in  20 
seconds  it  will  be  10  miles  an  hour;  4  rails 
will  be  4  miles  an  hour.  Count  the  rail 
joints  for  20  seconds  and  you  can  get 
within  a  close  fraction  of  the  exact  speed. 

(94)  H.  R.  K..  Pittsburg,  Kan.,  asks; 
How  can   I   figure  weight  of  rails  per 

mile?  A. — Multiply  the  weight  per  yard 
by  3.520  for  a  single-track  road  and  by 
7,040  for  a  double-track  road.  This  gives 
weight  in  pounds.  For  example,  if  the 
rail  weighs  100  pounds  per  yard  it  weighs 
in  times  this  (10  yards,  or  30  feet,  in  a 
rail),  or  1,000  per  rail.  Two  rails  for 
single  track  weigh  2.000  pounds,  or  one 
ton  for  each  rail  length  of  30  feet.  5,280 
feet  divided  by  30  equals  176  rail-lengths 
per  mile,  and  one  ton  times  176  equals  176 
tons  per  mile.  Reckoning  by  pounds,  we 
have  3.520  X  100  =  352,000  pounds.  Di- 
viding by  2,000  ^  176.  Or,  multiply 
weight  per  yard  by  1.76  for  tons  per  sin- 
gle-track mile.  With  60-pound  rail  we 
have  60  X  1.76  =  105.6  tons  per  mile. 

(95)  T.  A.  S.,  Clinton,  la.,  says: 
Several    of   us   have   had   an    argument 

about  adhesion.  I  claim  that  it  is  best  to 
have  just  as  few  drivers  as  will  do  the 
work.  Others  claim  that  by  coupling  up 
three  pair  you  can  do  better  work,  even  on 
a  light  train.  A. — We  think  you  are  right. 
Single-driver  engines  (so  called)  run  re- 
markably free,  owing  to  the  absence  of 
side  rods.  Any  train  they  can  start  with- 
out slipping  they  handle  just  as  well  as  a 
ten-wheeler.  Until  your  main  drivers  be- 
gin to  slip  the  others  are  only  helping  to 
carry  the  load ;  when  the  main  drivers 
would   slip    (if  they  were  tlie  only  ones) 


I  he  coupled  wheels  lake  hold  and  help  do 
llic  work.  Any  train  a  single  driver  can 
get  under  way  it  can  handle  belter  and 
easier  than  an  engine  with  coupled  wheels. 
(96)  F.  C.  S.,  Kansas  City,  asks: 
1.  What  is  the  ratio  used  between  the 
cylinders  in  compolind  locomotives?  A. — 
I.  This  varies  with  the  maker  and  also  the 
conditions,  such  as  steam  pressure  and 
service.  A  common  ratio  is  2^  to  I,  in 
which  the  diameter  of  the  low  is  always 
lYi  times  that  of  the  high.  For  example, 
a  20-inch  high  and  a  ,30-inch  low  pressure 
cylinder.      Some   of   the   Vauclain    (Bald- 


to  take  risks  that  they  did  not  at  one  time 
consider  safe.  Repeated  trials  have  shown 
that  a  great  many  methods  of  disconnect- 
ing are  just  as  safe  as  is  necessary  to  get 
the  machine  off  the  main  line,  and  they 
were  then  sent  on  to  the  shop  in  that 
condition.  With  the  very  heavy  engines 
of  to-day,  taking  down  the  main  rod  and 
blocking  everything  is  a  big  job;  it  is 
easier  to  take  out  cylinder  cocks  or  slack 
off  front  head  and  place  the  valve  so  the 
exhaust  port  takes  care  of  the  steam  or 
air  in  the  back  end  of  the  cylinder;  then 
proceed  slowly  with  the  piston  still  mov- 
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From  Photograph  sent  by  the  late  K.  M.  Ste\-ens. 


win)  four-cylinder  compounds  have  ratios 
as  high  as  2.9  to  I,  but  it  is  usually  2V2 
or  2.3.  2.  How  do  you  find  the  ratio  be- 
tween them?  A. — 2.  Divide  the  area  of 
the  low  pressure  cylinder  by  the  area  of 
the  high.  It  is  not  necessary  to  find  the 
area,  however,  and  unless  you  have  a 
table  of  areas  handy  it  is  easier  to  square 
the  diameter  of  each  cylinder  and  divide 
the  square  of  the  low  by  that  of  the  high. 
For  example,  take  a  20-inch  high  and  30- 
inch  low  pressure  cylinder.  20  X  20  = 
400,  30  X  30  =  900.  900  divided  by  400 
equals  2;4. 

(97)    M.  K.  T.  says: 

When  I  began  running  a  locomotive, 
twenty  years  ago,  an  engineer  would  be 
discharged  if  he  did  not  disconnect  the 
main  rod  in  case  an  engine  was  disabled 
on  one  side.  Now  it  is  not  unusual  to  see 
disabled  engines  coming  in  with  the  valve 
motion  disconnected  on  one  side  and  the 
main  rod  still  coupled  up  and  the  piston 
moving  in  the  cylinder.  A. — Train  move- 
ments cannot  stand  the  delays  now  that 
they  allowed  twenty  years  ago.  and  in 
forcing  disabled  engines  under  way  in  the 
quickest  way  possible,  it  has  forced  men 


ing.  This  is  a  question  which  calls  for  a 
display  of  good  judgment  and  knowledge 
of  the  construction  of  an  engine.  The  en- 
gineer of  to-day  has  these  qualifications. 


Service   Stripes    for    Baltimore  &  Ohio 
Railroad  Men. 

There  are  many  uniformed  employes  of 
the  Baltimore  &  Ohio  Railroad  who  have 
spent  the  better  part  of  their  lives  with  the 
company,  but  very  few  people  are  aware 
of  their  length  of  service  and  devotion  to 
duty  that  have  made  them  valued  men. 
General  Manager  Underwood  will  shortly 
issue  an  order  providing  for  service  stripes 
for  these  men  that  the  pubhc  may  know 
of  their  faithfulness  and  ability. 

A  gold  stripe  will  mean  five  years  of 
service,  and  a  silver  stripe  two  years. 
Some  of  the  Baltimore  &  Ohio  conductors 
will  be  entitled  to  from  seven  to  nine  gold 
stripes. 

The  company  will  also  furnish  conduct- 
ors, brakemen  and  baggagemen  of  all 
classes  with  badges,  so  that  they  may  be 
easily  distinguished  by  those  unfamiliar 
with  the  service. 
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Waddell  Bell  Ringers. 

These  designs  have  been  submitted  to 
us  by  Mr.  P.  Emerson  Waddell,  of  New 
York  city,  and  they  certainly  have  the 
merit  of  simplicity.  They  need  little  or  no 
explanation. 

It  is  but  just  to  say  that  the  blueprints 
from  which  these  were  made  are  about 
the  neatest  specimens  of  drawing  we 
have  seen,  and  Mr.  Waddell  is  to  be 
congratulated  on  his  ability  as  a  drafts- 
man. 


At  the  Traveling  Engineers'  Convention 

W.  S.  Murri-~.  superintendent  of  motive 
power  on  the  Chesapeake  &  Ohio  Rail- 
way, in  his  address  before  the  Traveling 
Engineers' Association,  among  other  bright 
facts,  said  that  "the  locomotive  of  to-dav 
can  be  safely  credited  with  a  goodly  share 
toward  the  cheapening  of  transportation 
and  the  very  high  efficiency  attained  in 
fast  passenger  service.  Think  of  handling 
a  ton  of  freight  one  mile  for  one-third  of 
a  cent  ;  it  now  seems  reasonable  to  believe. 


Cent  IV  line  of  CyT.Bt  point  of  cut  off.  ^  J^ 
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Power  Distribution  in  Cj'l, 
hU  Cyl'&  6umt' 


Oscillating  Cylinder  design  A 


WADDELL  S  DESIGNS   FOR   BELL  RINGER. 


H.  B.  Underwood  &  Co.,  successors  to 
the  L.  B.  Harders  Machine  Works,  have 
sent  us  a  very  neat  penwiper  surmounted 
by  a  celluloid  button.  This  shows  the 
medal  which  was  awarded  them  by  the 
National  Exposition  of  Railway  Appli- 
ances in  188.3  for  their  "Tools  for  Repair- 
ing Locomotives."  These  have  been  im- 
proved since  that  date,  and  continue  to  be 
favorites  with  railroad  shop  men.  The 
penwiper  will,  we  believe,  be  sent  to  any 
railroad  official  on  request. 


but  ten  years  ago  it  would  have  been  very 
much  doubted.  I  cannot  say  that  the  own- 
ers of  railroad  properties  are  not  entitled 
to  better  treatment  in  the  way  of  increased 
freight  rates ;  but  what  are  you  going  to 
do  about  it?  It  is  all  we  can  get.  There- 
fore, the  cost  of  operation  must  be  re- 
duced to  a  comparative  standard  with  the 
earnings,  and  every  one  of  us  must  find 
some  way  of  saving  a  mite  from  the  for- 
mer expenditures  to  make  up  the  total 
saving   required. 


"The  wage  standard  should  not  be 
lowered  for  good  pay  makes  good  ser- 
vants, .so  we  turn  to  the  volume  of  ton- 
nage, and  with  the  wage  at  a  standard  per 
capita,  in  the  increased  volume  of  tonnage 
hauled  and  the  wastes  corrected  we  find 
a  partial  solution  of  the  problem. 

"You,  gentlemen,  have  realized  liow 
lliis  has  been  worked  out  in  detail  in  the 
mechanical  departments.  The  35-ton  lo- 
comotive has  been  replaced  by  the  90  or 
lOO-ton  machine.  The  compound  loco- 
motive is  saving  the  coal,  the  larger  capa- 
city cars  have  concentrated  the  load,  and 
the  performance  of  each  man  is  carefully 
recorded;  the  extra  pint  of  oil.  the  extra 
ton  of  coal  and  the  extra  stores  used  must 
be  explained,  when  in  excess  of  the  aver- 
age used ;  and  the  road  foreman  of  en- 
gines is  called  to  work  out  the  corrections, 
where  in  any  way  the  engine  crews  are 
responsible. 

"Just  think  of  the  changes  that  have 
come  about  in  the  few  years  of  the  exist- 
ence of  this  association,  and  while  we 
must  of  right  concede  to  the  individual 
his  own  share  of  personal  advance,  under 
the  pressure  of  the  additional  require- 
ments, yet  the  interchange  of  practical  ex- 
periences, enhanced  through  the  advan- 
tages of  an  organization  of  this  kind,  has 
indeed  refined  and  educated  the  many, 
wliere,  without  this  interchange  of  ideas, 
we  would  still  be  groping  about  on  many 
a  railroad  with  the  one-man  idea  as  of  old. 
The  road  foreman  of  engines  or  travel- 
ing engineer  has  a  most  trying  position  to 
fill.  He  must  understand  not  only  the 
care  and  treatment  of  the  very  highest 
type  of  motive  power  in  service,  but  he 
must  understand  transportation  methods, 
accounts,  modern  discipline,  and,  in  fact, 
he  is  expected  to  be  all  that  goes  to  make 
up  a  good  executive  officer,  familiar  with 
every  detail  of  his  line  in  his  district;  and 
the  tact  with  which  he  must  handle  him- 
self as  a  go-between  or  interlocker  be- 
tween the  mechanical  and  transportation 
departments,  in  order  to  promote  har- 
mony, is  not  always  an  easy  accomplish- 
ment ;  but  still,  in  every  traveling  engi- 
neer or  road  foreman  of  engines,  it  is  a 
requisite.  This  is  an  age  of  specialties, 
and  to  the  specialist  we  look  for  a  more 
thorough  knowledge  and  likelier  correc- 
tions than  from  the  general  practitioner; 
hence  the  road  master  and  train  master, 
the  traveling  engineer  ori  road  foreman  of 
engines  has  come  to  be  recognized  as  a 
necessary  specialist  of  a  very  high  charac- 
ter, and  from  this  class  will  come  the 
selection,  in  many  instances,  for  the  higher 
officers." 

President  McBain  said,  among  other 
things : 

"I  wish  to  congratulate  the  members 
and  to  compliment  the  different  commit- 
tees upon  the  splendid  reports  provided 
upon  the  subjects  we  have  before  us.  It 
is  my  pleasure  to  report  to  you  that  the 
association  is  in  a  very  healthy  O'nulition, 
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financially  and  olhcrwise — a  fad  lliat  I 
know  will  please  you. 

"In  llie  past  year,  since  the  convention 
of  1898,  our  nicnibersliip  has  increased 
from  224  to  257,  and  we  have  enrolled 
upon  our  list  of  membership  the  names  of 
some  very  progressive  men ;  nor  are  we 
going  to  quit  at  that.  They  are  coming 
in  all  the  tihie,  and  I  feel  proud  of  the  as- 
sociation and  its  progress. 

"There  have  been  removed  by  llie  hand 
of  death  in  the  past  year  four  of  our  mem- 
bers,  in   the   persons   of  J.    W.    Sliannon. 


"I  wish  also  at  this  time  to  impress  upon 
each  of  you  the  urgent  necessity  of  all  tak- 
ing pari  in  the  discussions,  as  that  is  what 
makes  the  convention  worth  attending, 
and  if  Ihey  are  left  in  the  hands  of  a  few. 
and  that  few  does  all  the  talking  year  after 
year,  we  will  soon  be  in  what  is  practic- 
ally a  one-opinion  rul. 

"The  topical,  or  'noon-bo\ir.'  discussions 
sliould  receive  as  much  of  your  attention 
as  you  can  give  ibem.  There  arc  many 
points  brought  out  in  those  discussions 
that  arc  as  valualjle  as  those  discussed  be- 


lated. Jn  (liscu.-.sing  lhi>  subject  we  should 
not  lo.se  sight  of  the  following  facts :  Wc 
have  not  yet  got  to  that  point  of  perfec- 
tion when  all  bearings  run  cool  all  the 
time.  The  railways  of  this  continent  have 
certain  obligations  to  fulfil  to  the  people 
who  ride  on  their  trains,  many  of  whom 
arc  important  factors  in  carrying  on  the 
commerce  of  the  nation,  and  to  whom  a 
delay  of  an  hour  or  two  means  the  loss  of 
thousands  of  dollars.  The  facts  of  the 
matter  are,  the  people  must  not  be  de- 
layed  more   than   is   ab-filutely   necessary. 
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■of  the VVestinghouse  Air-Brake  Company; 
P.  P.  Egan,  of  the  Galena  Oil  Company ; 
J.  E.  Baines,  of  the  Denver  &  Rio  Grande 
Railroad ;  E.  M.  Johnson,  of  the  Westing- 
I'.ouse  Air-Brake  Company,  upon  whose 
death  the  usual  Committees  of  Condol- 
ence have  been  appointed. 

"I  will  take  this  opportunity  of  recom- 
mending that  hereafter  not  more  than 
live  subjects  be  taken  up  for  discussion  at 
each  meeting.  I  do  this  because  I  feel 
that  five  subjects  properly  discussed  are 
about  all  the  membership  of  this  associa- 
tion can  do  justice  to. 


fore  the  convention.  There  are  no  mem- 
bers of  this  association  but  can  say  some- 
thing that  will  be  of  interest  to  some  other 
member,  and  if  we  wish  to  perpetuate  the 
usefulness  of  the  institution  we  must  give 
our  opinions  freely. 

"I  am  going  to  take  the  liberty  of  com- 
menting to  some  little  extent  on  the  sub- 
jects to  be  discussed: 

"  "The  Use  of  Water  on  Hot  Bearings 
of  Engines  or  Tenders ;  Is  It  Advisable, 
and  to  What  Extent?'  There  should  be 
no  lack  of  opinion,  and  I  also  believe  that 
some   interesting   experiences   can   be    re- 


This  is  also  true  of  the  United  States  mail 
trains  and  important  perishable  freight 
trains. 

"A  little  stream  of  water  in  a  tender 
journal  box  or  driving  cellar  will  avoid 
delay  to  important  trains,  and  it  occurs  to 
me  that  in  the  absence  of  something  bet- 
ter, we,  as  an  association  of  practical  rail- 
road men,  should  at  this  time  consider 
the  matter  very  thoroughly  and  devote 
our  efforts  to  heading  off  the  abuse  and 
not  the  use  of  water  on  hot  bearings. 

"On  the  second  subject.  'Long  Runs  of 
Engines,  with  a  View  of  Economical  Treat- 
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merit  and  Handling.'  I  would  suggest  that 
in  discussing  this  we  go  into  the  matter 
with  a  view  of  overcoming  any  little  diffi- 
culty that  may  beset  the  plan,  rather  than 
with  the  idea  that  it  is  not  as  good  as  the 
old  arrangement.  If  the  gentlemen  at  the 
heads  of  our  corporations  determine  that 
it  is  to  the  commercial  advantage  of  their 
companies  to  make  long  runs  with  loco- 
motives, we  as  practical  men  in  the  busi- 
ness must  go  at  the  thing  right — that  is, 
with  a  determination  to  surmount  any 
difficulty  that  we  may  encounter.  If  we 
do  this,  it  will  be  surprising  to  us  how 
little  the  objections  to  the  plan  really 
amount  to. 

"We  should  be  as  broad-gaged  as  pos- 
sible in  discussing  'How  Can  the  Respon- 
sible Engineer  Be  Located,  when  an  En- 
gine Had  Been  Subjected  to  Unfair 
Treatment  Under  the  Pooling  System?' 
and  not  put  ourselves  on  record  as  being 


"We  should  make  an  effort  to  lay  down 
a  plan  to  'head  off'  that  everlasting  trouble, 
the  hot  air  pump.  We  should  try  and  de- 
vise a  plan  whereby  that  great  cause  of 
annoyance  and  inconvenience  would  be 
lessened,  if  not  eradicated  entirely.  We 
all  know  that  brakes  are  sometimes 
charged  with  sticking,  when  in  reality  the 
trouble  was  the  direct  result  of  "easing 
off'  on  the  pump  to  make  it  last  the  trip 
out,  thus  allowing  the  pressure  in  the 
train  line  to  fall  a  little  below  the  point 
at  which  all  triples  would  be  held  in  re- 
lease position. 

"Then  there  is  the  common  report  on 
the  work  book,  'Engineer's  valve  needs 
cleaning.'  If  those  things  are  cleaned 
every  time  they  are  reported  as  needing 
it,  they  would  be  about  the  cleanest  thing 
about  a  locomotive  that  we  know  of.  Is 
it  not  often  the  case  with  the  D-S  or  E-fi 
valve  that  the  stem  on  the  lower  end  of 


must  not  allow  any  opportunity  of  getting 
practical  information  in  our  line  of  busi- 
ness to  pass.  I  find  it  a  good  plan  to  con- 
verse with  my  firemen  occasionally.  I  get 
information  from  them  as  to  how  the  dif- 
ferent engines  are  doing,  and,  when  the 
engines  are  pooled,  it  has  been  my  ex- 
perience that  the  condition  of  the  engine, 
so  far  as  steaming  and  fuel  consumption 
are  concerned,  can  be  kept  better  in  hand 
in  this  way  than  in  any  other.  The  fire- 
men are  directly  interested  in  this,  even 
though  they  only  have  the  engine  for  one 
trip ;  while  in  the  case  of  the  engineer,  in 
many  instances  at  least,  as  long  as  he  has 
all  the  steam  he  needs  to  do  the  work, 
he  is  not  particularly  interested  in  the 
question  as  to  whether  the  steam  comes 
easy  or  hard. 

"In  conclusion,  I  wish  to  thank  you  all 
for  the  honor  you  have  bestowed  upon 
me  by  keeping  me  at  the  head  of  the  as- 
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in  favor  of  any  very  drastic  measures.  I 
would  rather  try  and  improve  on  the  rules 
now  governing  the  pooling  of  engines,  so 
that  if  an  engine  were  subjected  to  un- 
fair treatment,  it  would  be  found  out  be- 
fore the  culpable  man  turned  the  engine 
over  to  anyone  else. 

"On  the  subject  of  'Boiler  Purges  and 
Compounds  from  the  Standpoint  of  the 
Traveling  Engineer,'  I  wish  to  say  that 
the  subject  should  get  a  fair  discussion, 
not  with  a  view  of  pointing  out  the  dis- 
advantages attending  the  use  of  it  on  ac- 
count of  boilers  foaming,  etc.,  as  those 
things  can  be  taken  care  of  by  a  system 
of  blow-off  cocks  and  a  proper  code  of 
rules  for  their  manipulation ;  but,  as  I  see 
it,  the  question  is,  'Is  the  use  of  boiler 
purge  or  compound  the  means  of  pro- 
longing the  life  of  the  boiler?'  There  are, 
I  believe,  in  this  room  men  who  can  add 
a  lot  of  information  in  the  way  of  ex- 
perience to  the  report  of  the  committee, 
and  I  trust  that  these  experiences  will  be 
given  to  the  convention  while  discussing 
this  subject. 


the  feed  valve  is  worn  off  too  short,  or 
perhaps  it  has  dug  a  hole  in  the  end  of 
the  main  piston  of  the  feed  valve,  so  that 
there  is  not  left  enough  to  ■  insure  the 
proper  opening  under  the  feed  valve  to 
supply  a  train? 

"  'The  Brown  System  of  Discipline'  is 
a  heavy  subject,  and  in  discussing  it  we 
sliould  consider  well  the  merits  and  de- 
merits of  the  plan.  The  object  of  this 
association  is,  to  improve  the  locomotive 
service  on  American  railroads,  and  if  we 
can  determine  to  our  own  satisfaction  that 
this  can  be  done  better  under  the  Brown 
system  than  any  other,  then  let  us,  as  an 
association  of  men  who  know  the  disad- 
vantages of  the  old  plan,  both  to  employe 
and  employer,  put  ourselves  on  record  as 
being  in  favor  of  it. 

"I  would  also  respectfully  urge  that  the 
members  of  this  association  do  not,  on 
account  of  the  season  of  prosperity  we 
are  now  enjoying,  allow  their  vigilance  to 
relax  along  the  lines  of  economy  in  the 
use  of  fuel  and  supplies. 

"In  order  to  keep  up  with  the  times,  we 


sociation  for  two  years,  and  for  the  loyal 
support  you  have  given  me  during  that 
time." 


New  York  Central  Mogul. 

Increasing  business  demands  larger  mo- 
tive power  equipment,  and  the  engine 
shown  herewith  has  recently  arrived  on 
the  New  York  Central  &  Hudson  River 
Railroad  from  Schenectady  Locomotive 
Works. 

The  main  dimensions  are  given  below : 

Weight,  total — 150,000  pounds. 

Weight  on  drivers — 129,000  pounds. 

Cylinders — 20  x  28  inches. 

Valve  travel — s'A  inches. 

Driving  wheels — 57  inches. 

Driving  journals — 9  x  12  inches. 

Main  crank  pin — 6  x  6  inches. 

Truck  journals — 6J4  x  12  inches. 

Truck  wheels — 30  inches. 

Boiler,  diameter — 66;$  inches. 

Working  pressure — 190  pounds. 

Firebox — 108  1-16  x  40^  inches. 

Tubes^ — 353  2-inch. 

Tubes,  length — 12  feet. 
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Heating  surface,  tubes — 2,202.5  square 
feet. 

Heating  surface,  firebox — 185.8  square 
feet. 

Heating  surface,  total — 2,388.3  square 
feet. 

Grate  surface — 30.3  square  feet. 

The  equipment  consists  of  two  No.  9 
Monitor  injectors,  American  balanced 
valves.  United  States  metallic  packing, 
Westinghouse-American  brakes,  9^-inch 
pump,  Nathan  No.  9  triple  sight-feed  hi- 
bricator,  Houston  sander. 


Pattern  Storage. 

One  of  the  neatest  storc-liouses  for  pat- 
terns that  we  have  seen  is  that  of  Messrs. 
Bcaman  &  Smith,  in  Providence,  R.  !. 
This  is  of  the  modern  slow-burning  con- 
struction, with  convenient  racks  for  pat- 
terns and  hoist  for  raising  heavy  patterns 
to  the  upper  floors. 

The  danger  of  windows  being  left  open 


Cooke    Locomotive   for   Oregon    Short 
Line. 

The  locomotive  here  shown  is  one  of 
eighty  ten-wheelers  recently  built  by  the 
Cooke  Locomotive  &  Machine  Company, 
of  Paterson,  N.  J.,  for  the  Oregon  Short 
Line. 

The  engine  has  cylinders  20  x  28  inches, 
and  driving  wheels  57  inches  diameter. 
The  boiler  carries  a  pressure  of  200  pounds 
to  the  square  inch,  which  makes  the  trac- 
tive power  about  34.000  pounds.  The  total 
weight  of  the  engine  in  working  order  is 
171,000  pounds,  of  which  143,000  pounds 
are  on  the  drivers. 

Among  the  special  equipment  of  the  en- 
gines are :  Cast-steel  wheel  centers.  Mid- 
vales  tires,  Taylor  iron  driving  axles  and 
crank  pins,  cast-steel  driving  boxes,  cast- 
steel  cross-heads,  carbon-steel  plates.  New 
York  air  brakes,  steel  cab,  Ashton  safety 
valves.  Leach  sanders,  Gollmar  bell-ring- 
ers. Nathan  lubricators. 


Slide  valve — Richardson-Allen. 

Slide  valve  travel — sH  inches. 

Steam  ports — i^x  18  inches. 

Exhaust  ports — 3%  x  18  inches. 

Lap — 1-16  inside,  15-16  outside. 

Exhaust  pipe — Low,  double  nozzle. 

Center   of   boiler    from    rail — 8   feet   3^ 

inches. 
Top  of  stack  from  rail — 16  feet  8  inches. 
Tender : 

Frame — lo-inch  sted  channels. 

Truck,  style — Fox,  pressed  steel. 

Truck  wheel — 33  inches  diameter. 

Truck  axle  journal — 5  x  9  inches. 

Tank,  water  capacity — 4.500  gallons. 

Tank,  coal  capacity — 10  tons. 


At  the  Export  Exposition. 

The  gigantic  industry  that  is  represented 
in  the  Transportation  Building,  one  of  the 
group  of  colossal  structures  which  consti- 
tutes the  home  of  the  National  Export 
Exposition  at  Philadelphia  from  Septem- 


is  avoided  by  having  them  all  fastened 
solidly  in  place,  and  ventilation  is  obtained 
in  a  novel  way.  The  floor  is  several  inches 
above  ground  and  open  underneath.  In 
the  center  is  a  large  opening,  covered  with 
fairly  heavy  wire  netting  and  provided 
with  a  trap  door  which  can  be  closed  when 
desired. 

The  stairs  are  also  in  the  center  of  the 
building,  over  the  air  space,  and,  being 
open,  the  air  circulates  up  through  the 
building  and  out  of  two  ventilators  at  the 
top.  These  are  toward  the  end  of  the 
top  floor,  so  the  air  cannot  go  directly  out 
the  top  over  the  air  shaft.  The  building 
is  covered  with  pressed  steel  and  presents 
a  good  appearance.  It  is  well  worth 
examining  by  those  who  are  to  build  a 
store-house  or  similar  building. 


As  the  long  nights  are  now  upon  us  and 
men  have  time  for  reading,  we  wish  to  di- 
rect attention  to  our  book  of  books.  It  is 
a  good  guide  for  people  looking  for  books 
on  railroad  and  engineering  subjects. 
Send  for  it. 


LUUKE    TEN-WHtELEK    FOK    OREGON    SHORT    LIKE. 

The  following  are  the  principal  dimen- 
sions not  before  given : 
Total  wheel  base  of  engine — 23  feet  io;2 

inches. 
Driving  wheel-base — 13  feet  6  inches. 
Wheel-base  of  engine  and  tender — 52  feet 

i!-2   inches. 
Driving  axle  journal — 9  x  12  inches. 
Engine      truck      axle      journal — 554  x  10 

inches. 
Boiler: 

Type — Crown  bar,  w-agon  top. 

Diameter  first  course — 68  inches. 

Firebox,  length — 113  inches. 

Firebox,  width — 38^  inches. 

Tubes,  number — 342. 

Tubes,   diameter   and   length — 2   inches 

diameter,  13  feet  3  inches  long. 
Thickness  of  shell — J^  inch. 
Heating    surface,    tubes — 2,353     square 

feet. 
Heating     surface,     firebox — 185     square 

feet. 
Heating     surface,     total — 2,538     square 

feet. 
Grate  surface — 30  square  feet. 


ber  14th  to  November  30th.  possesses  a 
deep  interest,  in  view  of  the  great  progress 
that  has  been  made  in  recent  years  in  all 
that  pertains  to  traffic  by  rail. 

The  Transportation  Building  was  care- 
fully designed  for  the  exhibits  of  locomo- 
tives and  railroad  rolling  stock,  electric 
cars  and  equipment  for  electric  railways. 
It  is  450  feet  long  and  75  feet  wide,  and 
the  trackage,  available  for  exhibits  of  roll- 
ing stock,  which  the  building  contains,  is 
connected  with  the  Philadelphia.  Wil- 
mington &  Baltimore  Railroad,  a  part  of 
the  Pennsylvania  Railroad  system.  The 
building  affords  every  advantage  for  the 
handling  and  disposition  of  these  hea\-y 
displays,  and  there  are  representative  dis- 
plays by  leading  .American  manufacturers. 

The  Baldwin  Locomotive  Works  e.xhibit 
two  locomotives  which  will  be  changed  at 
intervals,  showing  the  diflterent  types  and 
latest  improvements  in  locomotive  con- 
struction. The  Richmond.  Va..  Locomo- 
tive Works  also  make  a  good  exhibit. 
There  is  a  large  display  of  street  cars  of 
the  trolley  type,  together  with  trucks  for 
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street  and  steam  railway  cars ;  an  exhibit 
of  freight  cars  and  refrigerating  cars, 
Pulhiian  Palace  cars  and  pressed  steel 
cars ;  extensive  exhibits  of  car  wheels, 
rails,  switches,  frogs  of  the  latest  patterns 
and  all  kinds  of  steam  and  electric  rail- 
way supplies. 


Two  Heavy  Tools. 

The  cold  sawing  machine  here  shown  is 
said  to  be  the  largest  yet  built,  and  the  di- 
mensions given  leave  little  doubt  on  this 
score.  It  has  recently  been  completed  by 
the  Newton  Machine  Tool  Works.  Inc.,  of 
Philadelphia,  for  the  Bethlehem  Steel  Com- 
pany, of  South  Bethlehem,  for  use  on 
armor  plate  work.     When  it  is  considered 


Painted  Jackets. 

We  notice  that  the  practice  of  painting 
the  jackets  of  locomotive  boilers  is  on  the 
increase,  and  on  many  roads  instead  of 
the  glossy  Russia  iron  jacket  we  now  see 
a  thin  steel  jacket  over  the  lagging,  which 
is  painted  black.  This,  of  course,  means 
less  work  for  the  fireman  to  keep  it  pol- 
ished, and  less  expense  for  the  material 
used. 

In  some  cases  there  is  a  complaint  tint 
these  painted  jackets  rust  out  from  the  in- 
side in  less  than  half  the  life  of  a  Russia 
iron  jacket  not  painted.  It  is  hard  to  un- 
derstand how  painting  the  outside  will 
affect  the  rusting  on  the  inside,  but  good 
observers  state  this  to  be  a  fact.    If  these 


Hydraulic  Jack  Hints. 

The  Watson-Stillman  Company  give 
some  good  advice  concerning  jacks  in  their 
new  catalogue,  from  which  we  extract  the 
following: 

For  summer  use  fill  with  i  part  alcohol 
and  4  parts  water.  In  winter  use  2  parts 
alcohol  to  3  parts  of  water. 

Never  fill  with  water,  kerosene  or  wood  ■ 
alcohol.    Water  rusts  (if  jack  is  unused)  : 
kerosene  destroys  the  packing,  and  wood 
alcohol   destroys  cylinder  and   ram. 

One  man  of  ordinary  weight  can  apply 
all  the  force  on  the  lever  which  they  arc 
designed  to  stand.  It  is  intended  the  lever 
should  bend  or  break  when  more  than  150 
pounds  are  applied  to  it. 
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VERTIC.\L    MILLING   MACHINE. 


that  the  saw  is  50  inches  in  diameter,  the 
size  of  the  whole  machine  becomes  more 
apparent. 

The  saw  spindle  is  11  inches  in  diameter 
and  has  a  transverse  motion  of  30  inches. 
The  head  moves  8  feet  vertically  on  the 
upright,  and  the  upright  has  a  movement 
of  20  feet  on  the  bed.  There  is  power 
feed  in  all  directions  and  a  quick  return, 
by  power,  in  all  cases.  The  machine 
weighs  100.000  pounds,  and  an  auxiliary 
bed  plate  weighs  30,000  pounds  more. 

The  vertical  mill  is  also  a  remarkably 
heavy  tool,  and  was  built  for  the  Brooks 
Locomotive  Works.  The  spindle  is  7 
inches  in  diameter,  circular  table  42  inches 
and  will  swing  56  inches  clear  of  the  up- 
right. It  is  back  geared,  weighs  20,000 
pounds,  and,  as  will  be  seen,  has  a  swing 
crane  for  handling  its  own  work. 


jackets  are  painted  on  the  inside  with  red 
lead  before  being  applied  to  the  boiler, 
they  will  not  rust  out.  At  least  this  is  the 
practice  of  our  English  cousins,  who  have 
always  painted  the  jackets  outside.  Pos- 
sibly it  is  necessary  to  keep  the  air  away 
from  both  sides  of  the  sheet  to  ensure 
lasting   qualities. 


For  other  directions 
latest  catalogue. 


we   refer   to   tlieir 


The  American  Locomotive  Sander  Com- 
pany are  fast  getting  their  shop  in  shape 
for  business  and  report  a  good  demand. 
They  make  the  Leach.  Houston,  Dean, 
"She"  and  Curtis,  and  as  the  price  of  each 
has  been  made  the  same,  it  should  enable 
them  to  decide  on  the  merits  of  the  vari- 
ous Sanders.  As  the  need  of  good  Sand- 
ers is  constantly  increasing,  there  seems 
to  be  every  promise  of  a  prosperous  busi- 
ness. 


Engineers  and  mechanics  from  all  over 
the  country  are  interested  in  the  peculiar 
locomotive  wreck  now  at  the  Allegheny 
shops  of  the  Ft.  Wayne.  Class  I  consoli- 
dated engine  No.  412,  built  at  these  shops 
for  the  E.  &  P.  Railroad  in  1890,  is  stand- 
ing on  one  of  the  tracks  with  her  dome 
missing  and  the  Belpaire  firebox  and 
boiler  head  ripped  to  pieces,  with  all  the 
staybolts  exposed.  The  5^-inch  steel  plate 
is  cut  as  clean  as  if  it  had  been  ripped  by  a 
knife  and  spread  far  apart,  and  the  entire 
wreck  is  covered  with  crushed  limestone. 
This  engine  ran  into  a  limestone  tipple  on 
the  P.,  Y.  &  A.  division  and  the  dome  was 
knocked  off,  causing  an  explosion,  in 
which  the  engineer  and  fireman  were  seri- 
ously injured. — Pittsburg/i  Post. 
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PERSONAL. 

We  wish  to  acknowledge  tlic  obliga- 
tions to  our  club  agents  and  other  friends 
for  the  personals  which  they  are  kind 
enough  to  send  us  in  the  early  part  of  each 
month,  relating  to  official  changes  in  the 
mechanical  departments  of  the  roads  they 
belong  to.  September  was  a  very  hot 
month  in  a  great  many  parts  of  the  coun- 
try, and  we  must  attribute  to  the  heat  the 
lack  of  zeal  on  the  part  of  our  agents  who 
are  in  the  habit  of  sending  these  personal 
notices.  We  received  very  few  in  the 
month  of  September.  We  would  remark, 
in  passing,  to  our  friends,  do  not  falter  in 
the  good  work. 

Mr.  C.  C.  Farmer  has  been  appointed 
general  air-brake  inspector  of  the  Central 
Railroad  of  New  Jersey. 

Mr.  J.  M.Ward  has  been  appointed  mas- 
ter mechanic  of  the  Galveston,  Houston 
&  Northern,  with  office  at  Houston,  Texas. 

Mr.  Samuel  Potts  has  been  appointed 
master  mechanic  of  the  Los  Angeles  & 
Redondo  at  Rcdondo,  Cal.,  vice  Mr.  W. 
N.   Best,   resigned. 

Mr.  B.  F.  Pilson,  for  a  number  of  years 
Southern  representative  for  the  Ajax 
Metal  Company,  has  been  appointed  gen- 
eral contracting  agent. 

Mr.  John  H.  Kiesling  has  been  appoint- 
ed master  mechanic  of  the  Gulf,  Beau- 
mont &  Kansas  City  at  Beaumont,  Texas, 
vice  Mr.  F.  G.  Papineau. 

Mr.  H.  E.  Hutchens,  superintendent  of 
the  Atlantic  &  Danville,  has  been  appoint- 
ed superintendent  of  the  Danville  division 
of  the  Southern  at  Norfolk,  Va. 

Mr.  Thos.  Burns  has  been  appointed 
assistant  master  mechanic  of  the  Chicago, 
St.  Paul,  Minneapolis  &  Omaha  at  Sioux 
City,  la.,  vice  Mr.  J.  K.  Brassill,  resigned. 

Mr.  W.  P.  Dittoe  has  been  appointed 
purchasing  agent  of  the  New  York,  Chi- 
cago &  St.  Louis,  office  at  Cleveland,  O., 
succeeding  Mr.  M.  M.  Rodgers,  resigned. 

Mr.  John  McFarlane  has  been  appointed 
assistant  superintendent  of  the  Kansas 
division  of  the  Union  Pacific  at  Ellis, 
Kan.,  in  place  of  Mr.  W.  H.  Petersen,  re- 
signed. 

Mr.  Lewis  Greaven  has  been  appointed 
locomotive  and  car  superintendent  of  the 
Interoceanic  Railway  of  Mexico,  at  Puebla, 
Mex.,  in  place  of  Mr.  H.  E.  Walker,  re- 
signed. 

Mr.  L.  C.  Fritch  has  been  appointed 
superintendent  of  the  Mississippi  division 
of  the  Baltimore  &  Ohio  Southw-estern  at 
Washington,  Ind.,  succeeding  Mr.  H.  C. 
Barnard,  resigned. 

Mr.  N.  Diefenderfer  has  resigned  as 
general  foreman  of  the  Elizabethport 
shops  of  the  Central  Railroad  of  New 
Jersey,  to  accept  a  position  with  the  Erie 
at  Stroudsburg,  Pa. 

Mr,  Oliver  Galbraith,  general  foreman 
of    the    machine    department,  of    the    St. 


Lciuis  Southwestern  at  Pine  Bluff,  Ark., 
has  accepted  a  similar  position  with  the 
Wabash  at   Springfield,  111. 

Mr.  Charles  Hine  has  resigned  as  train- 
master of  the  Chicago  division  of  the 
"Big  Four,"  to  accept  the  position  of  gen- 
eral superintendent  of  the  Findlay,  Ft. 
Wayne  &  Western  at  Findlay.  O. 

Mr.  A.  W.  Trenholm  has  been  appoint- 
ed superintendent  of  the  Nebraska  divi- 
sion of  the  Chicago,  St.  Paul,  Minne- 
apolis &  Omaha  at  Omaha,  Neb.,  vice  Mr. 
H.  S.  Jaynes,  assigned  to  other  duties. 

Mr.  John  Hair,  master  mechanic  of  the 
Baltimore  &  Ohio  Southwestern  at  Chilli- 
cothe,  O.,  has  been  transferred  to  the 
Mississippi  division  at  Washington,  Ind., 
succeeding  Mr.  C.  E.  Walker,  resigned. 

Mr.  S.  G.  Strickland  has  been  appointed 
assistant  superintendent  of  the  St.  Paul 
and  Sioux  City  divisions  of  the  Chicago. 
St.  Paul,  Minneapolis  &  Omaha  at  St. 
James,  Minn.,  vice  Mr.  W.  C.  Winter, 
transferred. 

Mr.  Henry  E.  Walker,  locomotive  super- 
intendent of  the  Interoceanic  Railway  of 
Mexico,  has  resigned  to  accept  the  posi- 
tion of  assistant  works  manager  in  Messrs. 
Beyer,  Peacock  &  Co.'s  locomotive  works 
at  Gorton,   Manchester,   England, 

Mr.  Frank  J.  Smith,  foreman  of  the 
shops  of  the  Baltimore  &  Ohio  South- 
western at  Seymour.  Ind.,  has  been  ap- 
pointed master  mechanic  of  the  Ohio  divi- 
sion, with  headquarters  at  Chillicothe,  O.. 
succeeding  Mr.  John  Hair,  transferred. 

Mr.  W.  J.  Miller,  master  mechanic  of 
the  Kansas  City,  Pittsburgh  &  Gulf  at 
Shreveport,  La.,  has  resigned  to  accept 
the  position  of  foreman  of  shops  of  the 
St.  Louis  Southwestern  at  Pine  BlufT, 
.\rk.,  in  place  of  Mr.  O.  Galbraith,  re- 
signed. 

Mr.  W.  C.  Winter  has  been  promoted 
from  the  position  of  assistant  superinten- 
dent of  the  St.  Paul  and  Sioux  City  divi- 
sions of  the  Chicago.  St.  Paul.  Minneapolis 
&  Omaha,  to  that  of  superintendent  of  the 
Northern  division  at  Itasca,  Wis.,  vice 
Mr.  A.  W.  Trenholm,  transferred. 

Mr,  W.  G.  Brimson  has  been  appointed 
general  manager  of  the  Omaha,  Kansas 
City  &  Eastern  and  Omaha  &  St.  Louis, 
with  office  at  Quincy.  Ill,,  vice  Mr.  H.  S. 
Rearden,  resigned.  Mr.  Brimson  was  for- 
merly president  and  general  manager  of 
the  Chicago,  Lake  Shore  &  Eastern. 

The  following  changes  have  been  made 
on  the  Wheeling  &  Lake  Erie:  Mr.  J.  E. 
O'Hearne  has  been  appointed  master  me- 
chanic of  the  Toledo  division,  w'ith  head- 
quarters at  Norwalk.  O.,  and  Mr.  John 
Bean  has  been  appointed  master  mechanic 
of  the  Cleveland  division,  with  headquar- 
ters at  Canton.  O. 

Mr.  Robert  Rennie.  engineer  of  tests  of 
the  Richmond  Locomotive  Works,  has 
been  appointed  general  foreman  of  the 
Lehigh  Valley  shops  at  South  Easton,  Pa. 


Mr.  Rennie  is  a  young  man  of  much 
promise,  and  is  spoken  of  in  the  highest 
manner  by  those  who  know  him  best  and 
by  his  employers. 

Isaac  H.  Congdon.for  many  years  super- 
intendent of  nirjtivc  power  of  the  Union 
Pacific  until  iWi.5,  when  he  resigned,  died 
at  Omaha  last  month,  aged  sixty-six.  Mr. 
Congdon  was  a  man  of  great  executive  as 
well  as  mechanical  ability.  His  name  is 
perhaps  best  known  to  the  railway  world 
as  the  inventor  of  the  Congdon  brake  shoe. 

President  Clark,  who  has  done  so  much 
to  advance  the  interests  of  the  New  York, 
New  Haven  &  Hartford  Railroad,  has 
been  in  poor  health  for  several  years,  and 
has  intimated  that  he  would  resign  the 
presidency.  We  have  several  times  heard 
the  name  of  Mr.  G.  W.  Stevens,  of  the 
Chesapeake  &  Ohio,  mentioned  as  a  suc- 
cessor to  Mr.  Clark. 


Officers  of  Traveling  Engineers'  Asso- 
ciation. 

On  the  last  day  of  the  convention  of  the 
Traveling  Engineers'  Association  the  fol- 
lowing were  elected  officers  for  the  en- 
suing year :  President,  P.  H.  Stack,  of 
the  Union  Pacific,  Omaha  ;  vice-presidents, 
C.  H.  Hogan,  New  York  Central,  Buf- 
falo ;  W.  G.  Wallace,  Chicago  &  North- 
western, Baraboo,  Wis. ;  H.  B.  Brown. 
Baltimore  &  Ohio,  Newark.  Ohio ;  treas- 
urer, C.  A.  Crane,  Santa  Fe.  Madison, 
Iowa ;  secretary,  W.  O.  Thompson,  Lake 
Shore.  Elkhart,  Ind. ;  member  of  Execu- 
tive Committee.  W.  J.  Walsh,  of  Cleve- 
land. 

The  following  subjects  were  selected  for 
discussion  at  the  next  annual  meeting  at 
Cleveland : 

1.  "What  Are  the  Best  Methods  to  Se- 
cure Good  Results  in  Smokeless  Firing?" 

2.  "The  Use  of  the  Steam  Indicator." 

3.  "What  Can  Traveling  Engineers  Do 
to  Lessen  Engine  Failures  Caused  by 
Leaky  Flues  on  High-Pressure  Engines?" 

4.  "How  to  Pack  Boxes  and  What  Is 
the  Best  Kind  of  Waste  to  Insure  the 
Most  Perfect  Lubrication  of  Bearings?" 

5.  "Tank  \'alves.  Goose  Necks,  Hose 
Strainers  and  Suction  Pipes." 


When  a  rich  man  dies  in  America  there 
is  a  certain  portion  of  the  public  press  that 
vie  with  each  other  in  heaping  contumely 
on  the  memory  of  the  departed.  A  notable 
exception  to  this  has  been  the  attitude  of 
the  entire  press  concerning  Cornelius 
Vanderbilt,  who  died  last  month.  Mr. 
Vanderbilt  appeared  to  have  no  enemies, 
and  there  never  was  any  imputation  that 
he  used  the  great  power  residing  in  vast 
wealth  to  do  any  injustice  to  rivals  or 
others.  His  career  was  that  of  a  modest, 
upright,  honest  Christian  gentleman  who 
acted  in  a  quiet,  unostentatious  way  to 
make  the  world  the  better  for  his  exist- 
ence. When  Mr.  Vanderbilt  was  bom, 
his  father  was  a  farmer,  and  he  spent  the 
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first  sixteen  years  of  his  life  on  a  farm. 
The  sterhng  independence  wliich  he  dis- 
played when  earning  his  own  livelihood 
indicated  that  he  possessed  the  qualities 
which  push  men  to  the  front.  If  he  had 
not  inherited  wealth  he  probably  would 
have  made  a  greater  stir  in  the  world  than 
he  did. 


Nervous  About  His  Trunk. 

Most  of  our  readers  are  probably  aware 
that  the  baggage  of  railway  travelers  in 
Europe  is  not  controlled  by  a  check  sys- 
tem. Each  piece  has  an  adhesive  label 
pasted  upon  it,  indicating  the  station  where 
it  should  be  taken  out,  and  the  owner 
claims  it  at  the  end  of  his  journey.  This 
calls  for  considerable  supervision  of  the 
baggage  by  travelers.     Some  nervous  peo- 


When  the  journey  was  nearly  over  the 
nervous  man  made  a  persistent  chase  of 
the  guard,  caught  him  by  the  arm.  and  ex- 
claimed:  "Now,  guard,  are  you  perfectly 
certain  that  my  trunk  is  all  right  ?" 

"Yes,"  was  the  fiercely  uttered  reply. 
"It's  a  pity  that  the  Lord  didna  mak'  an 
elephant  o'  you  instead  of  a  jackass,  for 
then  you  wad  ha"c  carried  yer  trunk  along 
wi'  vou." 


at  numerous  cities.  In  only  one  case  did 
he  find  a  train  more  than  ten  minutes  late, 
and  that  was  caused  by  a  hot  box. 


Trains  Behind  Time. 

There  has  been  considerable  discussion 
of  late  in  British  papers  about  the  want 
of  punctuality  in  running  express  trains. 
It  seems  that  on  certain  lines  the  schedule 
is  more  for  appearance  than  for  use.  Re- 
ferring to  a  published  complaint  from 
Lord    Robert    Cecil    against    the    London, 
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pie  are  always  watching  at  every  stopping 
place  to  see  that  their  baggage  is  not  put 
out  by  mistake. 

The  story  is  told  of  a  traveler  going 
from  Glasgow  to  Aberdeen,  who  was 
haunted  with  a  dread  of  losing  his  trunk. 
He  saw  it  put  into  the  luggage  van  at 
Glasgow,  and  enjoined  the  man  in  charge 
not  to  put  it  off  until  they  reached  Aber- 
deen. He  also  did  his  best  to  impress 
upon  the  guard  the  important  responsibil- 
ity that  would  rest  upon  him  if  tlie  trunk 
got  lost. 

.At  the  first  stopping  place  he  got  out. 
and.  finding  the  guard,  asked :  ".-^re  you 
sure  my  trunk  is  all  right?" 

"Yes,  it  is  all  right ;  take  your  seat." 

This  was  repeated  at  every  stopping 
point,  till  the  guard  got  fatigued  with  the 
questioning,  and  began  trying  to  avoid  the 
man. 


Chatham  &  Dover  trains'  want  of  punctu- 
ality, the  Railway  Herald  says: 

"The  engines  are  not  strong  enough  to 
climb  the  banks  along  the  route.  There 
is  not  the  least  doubt  that  locomotives 
similar  to  those  in  use  on  the  Caledonian 
are  badly  needed  on  the  Chatham,  and 
under  present  circumstances,  the  only 
course  to  be  pursued  seems  to  be  to  dis- 
card the  Chatham  locomotives  on  the 
Dover  line  and  work  the  traffic  simply 
with  the  express  engines  from  the  works 
at  Ashford,  over  which  Mr.  H.  S.  Wain- 
wright,  of  the  South-Eastern,  presides. 
These  will  enable  the  Chatham  to  cope 
with  the  exceptional  difficulties  of  her 
mountainous  road." 

In  striking  contrast  to  European  trains 
are  now  most  express  trains  on  Amer- 
ican railways.  The  writer  recently  made 
a  tour  of  nearly  7,000  miles,  stopping  off 


Increase  of  Railway  Travel. 

Passenger  business  on  all  the  roads  cen- 
tering in  Chicago  has  been  exceptionally 
heavy  this  summer.  Some  of  the  roads 
compare  it  with  the  World's  Fair  year, 
stating  that  it  is  as  great  in  both  volume 
and  receipts.  The  intensely  hot  weather 
can  be,  in  a  measure,  credited  for  the  in- 
creased summer-resort  business,  although 
.Americans  as  a  rule  are  much  inclined  to 
lay  off  from  business  cares  at  this  season. 
One  goes,  and  the  example  sets  others  out 
on  the  same  quest  for  relaxation.  The 
American  push  for  business  and  the  de- 
sire to  enjoy  its  profits  send  more  of  us 
over  the  railroads  every  year. 

In  many  cases  it  is  a  hard  matter  to  get 
equipment  to  handle  the  business  proper- 
ly; when  there  is  any  special  rush,  the 
coaches  are  crowded. 

All  of  this  points  to  but  one  conclusion 
— more  passenger  equipment  must  be  built 
or  bought  by  the  railroads  in  the  near 
future  in  order  to  keep  pace  with  the  in- 
crease of  travel,  which  in  this  growing 
country  promises  to  be  a  permanent  one. 


New  Pennsylvania  Ten-Wheelers. 

The  Pennsylvania  Railroad  are  getting 
out  some  new  ten-wheelers  for  heavy  pas- 
senger service  in  the  western  part  of  the 
State.  Part  of  them  will  have  72-inch 
wheels,  while  the  others  will  be  62  inches, 
the  former  being  known  as  class  G4,  the 
latter  as  class  G4a.  Otherwise,  they  are 
alike.  They  are  not  yet  far  enough  along 
to  illustrate,  but  some  of  the  leading  di- 
mensions are  given  below : 

Cylinders — 20  x  28  inches. 

Main  driving  axles^^J^  x  13  inches. 

Flues  (2  inch) — 356. 

Total  heating  surface — 2,814.63  square 
feet. 

Grate  area — 30.8  square  feet. 

Ratio  grate  to  heating — i  to  91.3. 

Belpaire  wagon  top  boiler — 225  pounds 
steam. 

Tractive  power  per  pound,  M.  E.  P. — 
G4,  155.5  pounds;  G4a,  180.6  pounds. 

Total  at  80  per  cent,  boiler  pressure — 
G4,  27,990  pounds;  G4a.  32.508  pounds. 

Rigid  wheel  base — 13  feet  10  inches. 

Total  wheel  base — 25  feet  5  inches. 

Valve  travel — 6  inches;  lap — i  inch. 


We  learn  from  President  Calloway  that 
the  New  York  Central  Railroad  Com- 
pany are  about  to  begin  ballasting  with 
broken  stone  all  parts  of  the  main  line 
now  ballasted  with  gravel.  The  officials 
are  doing  all  in  their  power  to  promote 
the  comfort  of  passengers,  and  the  stone 
gravel  will  be  employed  because  it  is  free 
from  dust.  They  are  laboring  to  reduce 
the  annoyance  of  smoke  from  the  locomo- 
tive, and  have  effected  decided  improve- 
ment. 
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Australian  Consolidation  Engine. 

A  correspondent  in  Wellington,  New 
South  Wales,  who  sent  the  photograph 
from  which  the  annexed  engraving  was 
made,   writes : 

These  engines  are  used  for  goods  traffic 
over  the  heavy  mountain  grades,  and  haul 
trains  of  440  tons  on  a  grade  of  I  in 
40,  or  2^  per  cent.  These  engines  were 
built  by  Beyer,  Peacock  &  Co.,  Manches- 
ter; Neilson  &  Co.,  Neilson,  Reid  &  Co., 
of  Glasgow,  and  are  all  of  the  same  pat- 
tern, and  are  fitted  with  g>^-inch  air 
pump,  air  brake  on  engine  and  tender, 
one  8!j-inch  and  one  g-inch,  Gresham  & 
Grover  injector,  Detroit  sight-feed  lubri- 
cator for  air  pump  and  engine;  firehole 
door,  internally  hung,  which  acts  as  a 
baffle  or  flare  plate  when  door  is  open. 
The  tender  is  on  double  bogies,  and  car- 
ries 6  tons  of  coal  and  3.000  gallons  of 
water.  As  you  will  see  by  the  photo- 
graph, they  are  outside  cylinder  engines. 


Steam  pressure — 160  pounds  per  square 
inili. 

Exhaust  nozzle,  single — S%  inches 
diameter. 

Steam  chest  fitted  with  snifting  or  re- 
lief valves. 

Air  reservoir  placed  between  frames 
on   front  of  leading  wheels. 

Firebo.x   material — Copper. 

Firebars  lengthwise  in  box.  No  rock- 
er;; or  drop  grate. 

Side  rod  and  big  end  brasses — Metal 
lined. 

Crosshead — Cast  steel. 

Wheel  centers — Cast  steel  and  steel 
tires. 

Weight  of  engine  and  tender  ready  for 
the  road — 105  tons  of  2,240  pounds. 


holder,   it   must   be   supported  on  a   ring 
standard. 


An  Austrian  chemist,  whose  name  does 
not  appear,  has  brought  forward  a  device 
for  conveying  liquid  air,  the  claim  being 
that,   in   its  adaptability   for  this  purpose. 


Liquid  Air. 

Recent  investigation  by  Armour  repre- 
sentatives as  to  the  utility  of  liquid  air  as 
a  refrigerating  agent  have  given  negative 
results.  G.  B.  Robbins,  manager  of  the 
company's  transportation  department,  and 
J.  E.  Smith,  mechanical  engineer  at  the 
packing  houses,  who  visited  Prof.  Charles 
Triplcr  at  New  York  to  examine  his  meth- 
ods of  applying  the  discovery  to  cold- 
producing  purposes,  have  submitted  an 
adverse  report  to  their  concern. 

"Prof.  Tripler's  laboratory  experiments 
are  very  pretty,"  said  Mr.  Robbins,  "but 
the  use  of  liquid  air  for  any  practical  pur- 
pose is  about  where  it  was  a  year  ago.  I 
am  convinced,  however,  that  the  substance 
will  find  valuable  applications  in  a  com- 
mercial way  before  very  long.  Much  able 
experimentation  is  being  conducted,  which 
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The  valves  are  inside,  and  are  of  gun- 
metal,  balanced  on  same  principle  as  the 
valves  of  the  Baldwin  engines  we  have  in 
use  here.  The  grades  on  our  lines  vary 
from  level  up  to  I  in  33,  and  from  100 
yards  up  to  5  miles  in  length. 

The  leading  dimensions  of  these  en- 
gines are  as  follows : 

Boiler — 69  inches  diameter  at  smoke- 
box  end. 

Tubes — 302,  13  feet  454  inches  long,  i^i 
inside  diameter;  brass. 

Grate — 8  feet  8  inches  by  3  feet  6 
inches. 

Cylinders^ — 21  x  26    inches. 

Wheel-base,  rigid — 15  feet. 

Wheel-base,  total — 23   feet. 

Driving  wheels,   diameter — 51   inches. 

Length  of  engine — 32  feet  4J^  inches. 

Length  of  tender — 22  feet  454  inches. 

Total  length  of  engine  and  tender  from 
buffer  to  buffer — 59  feet  ii'-S  inches. 


it  is  an  improvement  upon  all  others,  espe- 
cially in  preventing  evaporation.  The  fluid 
is  very  volatile,  and  readily  absorbs  heat 
from  the  walls  of  the  vessel  which  con- 
tains it  and  from  the  surrounding  atmos- 
phere. Heretofore,  the  plan  has  been  to 
construct  a  globular  vessel  with  double 
walls  }4  inch  or  more  apart  except  at 
the  mouth,  where  they  come  together; 
from  the  intervening  space,  air  tight,  air 
being  carefully  exhausted;  the  vacuum 
preventing  absorption  of  heat  from  out- 
side, and  acting  as  an  insulator — a  little 
warmth,  however,  being  able  to  penetrate, 
evaporation  thus  occurring.  The  improve- 
ment upon  this  consists  in  providing  a 
coating  of  silver  amalgam  on  the  inner 
surface  of  the  outer  wall,  this  coating 
serving  as  a  reflector  for  any  heat  rays 
that  may  fall  upon  the  vessel  from  outside. 
In  shape  this  flask  is  that  of  two  cones 
placed  base  to  base.      Like   the  globular 


must  result  in  the  development  of  means 
to  contain  and  control  the  elusive  fluid. 
Its  production  has  already  been  greatly 
cheapened." — Chicago  Journal. 


The  industries  by  which  markets  are 
supplied  and  the  communications,  land  or 
sea,  by  which  these  markets  are  reached 
have,  since  1815,  come  to  depend  more 
and  more  upon  coal.  The  twentieth  cen- 
tury will  see  a  marked  increase  in  the 
price  of  the  coal  of  the  United  Kingdom. 
Of  European  Powers,  Russia  has  by  far 
the  greatest  reserve  of  coal.  India,  Aus- 
tralia and  South  Africa  will  come  to  the 
aid  of  the  British  Empire;  but  the  United 
States  must  become  the  center  of  the 
world's  coal  supply,  to  be.  in  the  far  fut- 
ure, perhaps  supplanted  by  China  and 
Japan.  How  these  changes  will  affect  the 
relative  sea-power  of  nations  it  would  be 
rash  to  attempt  to  predict. 
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An  Old  Time  Table. 

We  have  been  favored  by  Mr.  George 
M.  Bennett,  of  Aurora,  Ind.,  with  a  photo- 
graph of  an  old  time  table  in  his  posses- 
sion, which  is  reproduced  with  this.  It 
needs  no  explanation,  the  date  and  the 
time  in  handwriting  tell  their  own  story. 

Mr.  Bennett  is  the  veteran  of  the  Balti- 
more &  Ohio  Southwestern,  being  pretty 
close  to  seventy-five  years  old.  He  has 
run  on  the  road  mentioned  over  twenty- 
three  years,  and  began  sitting  on  the 
right-hand  side  about  forty-three  years 
ago.  He  can  be  seen  in  the  cab  of  the 
compound  consolidation  shown.  In  all 
his  railroading  he  has  never  had  an  acci- 
dent worth  recording. 


'1 


The  petty  and  foolish  opposition  that 
early  railroad  builders  were  made  to  en- 
counter seems  ridiculous  nowadays,  and 
one  of  the  strangest  efforts,  in  that  line 
perhaps  was  that  made  against  the  con- 
struction of  the  first  road  in  Germany, 
between  Furth  and  Nuremburg.  in  1836, 
when  the  Bavarian  Medical  College  came 
out     in     a    pronunciamento     as     follows : 


MR.    BENNETT  S    PRESENT   ENGINE. 


"Conveyance  by  means  of  a  carriage  pro- 
pelled by  steam  ought  to  be  prohibited  in 
the  interests  of  the  public  health,  for  the 
rapid  motion  cannot  fail  to  create  a  dis- 
ease of  the  brain  among  the  passengers, 
which  may  be  classed  as  a  species  of  de- 
lirium   furiosum.     Even    if    travelers    are 
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prepared  to  run  the  risk,  the  onlookers 
ought  by  all  means  to  be  protected.  The 
mere  sight  of  a  passing  train  suffices  to 
create  the  same  central  disorder." 
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Blacksmith's  Hand  Hammer. 

BY   J.\S.    RAHILLY. 

This  is  not  a  difficult  job,  yet  no  one 
receives  more  credit  in  a  shop  than  he 
who  forges  an  artistic  hand  hammer.  In 
fact,  it  is  often  the  first  job  a  new  man  is 
given  to  do,  as  a  trial  of  his  skill,  and 
sometimes  his'  future  in  that  shop  depends 
on  how  well  it  is  done. 

Select  your  steel  from  the  best  that  is 
kept  in  stock  (l^-inch  Jessop  is  my 
choice)  ;  heat  slowly  and  uniformly,  and 
don't  hurry.  When  it  is  an  orange  color 
take  it  to  hammer  and  smash  down  to 
I  1-16  inch  thick  for  about  2j4  inches,  as 
shown  by  Figs,  i  and  2,  letting  it  spread 
as  much  as  it  will. 

With  your  eye-punch,  pin,  sow  block 
and  fullers  in  proper  shape,  you  can  now 
get  ready  to  punch  the  eye.  Square  the 
shoulder  B  D  on  both  sides,  so  they  are 
exactly  opposite,  then  with  calipers  or 
dividers  set  at  ^-inch  radius,  and  with  E 
as  center,  mark  F  on  both  sides  with  cen- 
ter punch. 

Place  the  middle  of  your  eye-punch  over 
this  center  mark  and  punch  the  eye  clean. 
In  punching  eyes  have  your  helper  strike- 
light  and  quick,  rather  than  heavy  blows. 
These  bend  the  punch  and  make  a  crooked 
hole.     Do  not  put  in  your  eye-pin  yet. 

With  a  caliper  set  at  '4  inch,  hook  one 
end  in  the  eye  mark  for  the  fuller,  as  in 
Fig.  4.  Take  first  a  ',4-inch,  then  a  Ys 
top  and  bottom  fuller  and  work  it  down 
I  1-16  inch  square.  Then  turn  and  work 
to  octagon,  using  Y^-'mch  fullers,  until  it 
is  "s-inch  octagon  in  neck,  as  shown  in 
Fig.  5.  Draw  out  stock  for  pene  about 
iVs  inch  round. 

Turn  around  and,  holding  pene.  draw 
down  the  other  end  in  a  similar  manner, 
as  shown  by  sketches  and  dimensions. 
Round  up  stock  of  pole  to  V/.  inches  diam- 
eter and  cut  off  lYs  inches  long,  as  shown 
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in  Fig.  8.  Then  chip  off  corners  ABC  P, 
Fig.  6.  Take  a  set  hammer  and  dress  ih'j 
boss  up  nicely.  Set  hammer  on  sow  block 
H,  Fig.  7,  and  put  in  eye-pin.  Put  small 
bottom  stand  in  anvil,  and  with  set  hammer 
work  it  down  to  i  1-16  inch  thick,  chang- 
ing your  pin  from  side  to  side  to  make  it 
even  and  keep  the  eye  straight.  Then 
take  a  last  look  and  sec  if  it  is  straight 
and  lines  up  from  both  sides.  Cut  off 
pene,  leaving  ";s  incli,  and  chip  corners  as 
shown.  Then  swage  and  round  pene  and 
leave  it  m  the  ashes  to  cool.  When  cool 
have  it  ground  up  and  then  heat  to  a 
medium  cherry.     Set  under  a  stream  of 


Hog-Nose  Twist  Drill, 

A  recent  vi-.it  lo  the  Manchester  Loco- 
motive Works  revealed,  among  other 
things,  a  form  of  hog-nose  drill  that  is 
not   in   common    use.     Why   is  it,   by   the 


The  end  view  gives  an  idea  of  the  section 
and  shape  of  groove.  It  cuts  a  heavy, 
smooth  ship,  and  clears  itself  nicely,  while 
it  retains  the  straight  drilling  property  of 
the   usual   "hog-nose."     The  tendency   of 


Fig.  2 


A    HOU-NOSE    DRILL. 


Fig.  J 

COUNTERBORE    FOR    HOG-NOSE    DRILL. 

water  to  harden  until  face  is  cold,  then 
turn  up  pene  under  the  stream  of  water. 
Take  an  emery  stick  and  polish  face  on 
pene  and  let  it  come  down  to  a  light  straw. 
cool  off,  and  you  will  have  a  hammer  that 
is  Ai. 

In  forging  steel  never  get  it  too  hot.  for 
if  it  is  once  heated  too  hot  on  a  certain 
spot,  it  is  gone  forever.  It  may  not  crack 
at  first,  but  the  strain  on  steel  is  like  the 
strain  on  everything  else,  it  always  cracks 
at  the  weakest  point.  Uneven  heating  is 
the  mother  of  cracks. 

In  hammering,  the  even  stretching  of 
the  mass  to  the  point  wanted  is  the  first 
rudiment  in  the  working  of  steel,  there- 
fore cold  hammering  is  injurious.  For 
example,  take  a  piece  of  self-hardening 
steel,  and  you  work  it  black  and  then  keep 
pounding  away  on  it ;  it  will  soon  crack 
all  up.  You  may  say  tool  steel  and  mushet 
are  too  far  different  to  make  a  compari- 
son. Take  iron  or  soft  steel,  and  what  is 
the  result  of  hammering  them  cold?  The 
blows  do  not  start  the  center,  neither  do 
they  move  the  mass  evenly  at  any  point. 
The  result  is  innumerable  small  fractures. 

I  am  not  in  favor  of  limited  cold  ham- 
mering, for  the  eye  is  defective,  and  what 
may  look  all  right  may  be  all  wrong  and 
our  hammer  breaks  the  first  thing.  We 
w^ould  say  that  was  a  poor  piece  of  steel. 

The  principal  dimensions  of  a  hand 
hammer  are  shown.  Figs.  9  and  10.  How 
to  use  it  cannot  be  described  on  paper; 
practice  is  its  only  teacher.  Fig.  11  shows 
the  principal  sizes  that  make  a  well-pro- 
portioned l-pound  sledge. 

The  only  caution  is  about  the  face.  It 
should  not  be  too  high  in  the  middle,  as 
it  will  split  the  heads  of  tools. 


way,  that  we  machinists  use  about  the 
homeliest  names  we  can  find  for  such 
tools,  anyhow?  Why  not  say  "flat-nose" 
drill,  instead  of  "hog-no.se"  ?  and  there  are 
other  cases  where  names  might  be  clianged 
to  advantage — but  probably  never  will  be. 
But  to  return  to  the  drill. 

It  was  being  used  to  drill  out  the  four 
corners  of  a  solid  end  rod  (this  rod  had 
square  brasses  and  adjusting  key), and  was 
walking  through  it  in  good  shape.  First,  a 
Js-inch  drill  is  put  through,  then  a  coun- 
terbore  with  a  guide  on  end,  as  shown  in 
Fig.  I,  starts  the  hole  true  and  of  just  the 
size  of  the  flat-nose  drill  that  is  to  follow. 

The  flat-nose   is   shown   in   Fig.   2.   and 

Fit.  1 


some  drills  to  run  to  one  side  makes  this 
a  particularly  good  one  for  work  that  re- 
quires a  straight  hole.  The  workman  who 
kindly  showed  it  to  the  writer  considered 
it  the  best  he  had  ever  used. 


An  expert  who  has  made  accidents  to 
steam  boilers  a  special  study  says :  It  has 
never  been  demonstrated  that  boiler  plate 
other  than  that  subjected  to  the  action  of 
fire  and  hot  gases  has  had  its  properties 
changed  by  long  continued  service. 


Our  editorial  on  spectacles  for  engi- 
neers has  reached  India,  for  in  the  August 
i2th  issue  of  the  Railway  Times,  of  Bom- 


roRGIXG  A   HAND   HAMMER. 

differs  from  the  ordinary  only  in  having  a  bay.  we  find  the  whole  thing  reproduced, 

spiral  or  twist  groove  on  one  side  and  a  with  due  credit.     Our  brother  engineers 

small    hole    for    convenience    in    milling,  in  the  distant  land  evidently  appreciate  the 

The  smaller  ones  didn't  have  this,  though,  situation  and  propose  helping  the  cause. 
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Turning  Solid  Cross-Head  Pins. 

As  solid  cross-liead  pins  are  being  used 
to  considerable  extent  in  some  localities, 
it  may  be  interesting  to  see  bow  they  are 
turned  in  some  shops,  and  it  must  be  ad- 
mitted they  have  some  advantages  as  v/eW 
as  disadvantages,  when  compared  with  the 
loose  pin. 

There  are  several  methods  used  in  var- 
ious shops,  from  the  hand  machine  to  the 
special  tools  shown  in  outline  here,  not 
forgetting  the  cross-head  lathe  attachment 
which  has  been  patented  from  time  to  time 
and  which  usually  turns  the  cross-head  in 
about  two-thirds  of  a  revolution  and  back 
again.  This  arrangement  either  uses  two 
tools,  one  back  and  one  front,  or  shifts  the 
cross-head  so  as  to  complete  the  turning. 
This  idea  was  probably  the  foundation  of 
thf  machine  shown  in  Fig.  i.  and  which 
was  found  in  the  Manchester  Locomotive 
Works  recently.  The  sketches  shown  give 
an  idea  as  to  its  method  of  working,  but 
are,  of  course,  only  an  outline  and  not  all 
in  correct  proportions,  but  the  idea  is 
there. 

In  this  the  cross-head  is  fastened  solidly 
to  the  machine  in  a  vertical  position,  so 
that  the  center  of  the  cross-head  pin  is  in 
line  with  the  main  shaft,  as  shown  in  the 
top  view. 

Taking  the  side  view  of  the  machine  A 
is  the  main  driving  pinion,  which  drives 
the  gear  B,  also  crank  C,  which  is  fastened 
to  same  shaft.  This  is  connected  by  the 
rod  shown  to  the  segment  G,  which  gives 
motion  to  gear  H.  shown  in  both  views. 
This  turns  gear  H  and  carries  the  frame 
with  it  about  two-thirds  of  a  revolution, 
so  that  the  tools  in  the  tool-holder  (shown 


but  there  may  have  been  difficulties  in  the 
way  of  design  which  were  not  apparent  at 
a  hasty  glance.  The  tool-holder  and 
method  of  holding  tools  are  shown,  so  that 
little  more  need  be  said,   the  tools  being 


Detail  of  Gear  and  cutters 


the  last  fifty  years,  and  though  only  a 
sketch  is  shown  the  working  will  be  clear. 
The  top  view  shows  the  gears,  or  rather 
gear  a  b,  for  it  is  one  gear  with  about  a 
third  of  its  face  turned  down  in  the  center 


Top  View  of  Driving  Mechanism 


Loi-o}iiotiix  Enijinceying 
TURNING  SOLID  CROSS-HEAD  PINS. 


in  small  sketch)  cover  the  entire  surface  at 
each  complete  sweep.  The  frame  is  fed 
along  by  a  ratchet  feed,  similar  to  a  planer 
and  moves  in  the  bearings,  as  shown.  The 
gear  H  is  wide  face  to  allow  for  this.  It 
would  seem  better  to  feed  the  cross-head, 


fed  in.  of  course,  by  the  hand  wheel  shown 
at  back  of  frame. 

The  machine  at  the  Rhode  Island  Loco- 
motive Works  is  built  on  the  lines  of  some 
of  the  hand  and  portable  power  machines 
which  have  been  used  at  various  times  for 


for  a  bearing  in  the  frame  or  box  shown 
in  the  detail.  This  is  driven  by  the  double- 
face  pinion  c  d,  which  in  turn  derives  its 
motion  from  the  pulleys  shown  through 
gear  e  and  pinion  f.  This  view  also  shows 
the  cross-head  in  place. 
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THE    BEST 

Hammers 

FOR 

CHIPPING, 

CALKING, 
FLUE     BEADING 

THAT    ARE     MADE. 


TRY   'EM    AND    SEE. 


The  detail  sketcli  shows  the  gear 
and  one  of  the  tools  it  carries  on 
the  left,  and  tlie  frame  or  box  on 
the  right,  with  the  section  lined  center 
p;irt  of  the  gear  bearing  it.  As  will  be 
seen,  the  gear  is  in  halves,  so  as  to  be 
put  around  the  pin  and  the  top  half  of 
the  box  bolted  down.  One  tool  is  shown 
let  into  the  gear,  and  there  is  another  op- 
posite this,  making  two  on  each  side. 
There  seemed  to  be  no  good  provision  for 
setting  the  tool  into  the  work,  which 
seems  to  be  the  greatest  objection  to  this 
type  of  machine.  The  cross-head  is  fed 
along,  and  thus  the  whole  pin  turned,  as 
the  gear  and  tool  revolve  continuously  till 
it  is  done. 


and  arc  also  provided  with  an  "imperial" 
or  second  story.  In  this  case,  however, 
the  material  which  generates  the  gas  is  not 
ordinary  calcium  carbide,  but  is  what  is 
called  "acetylilhe,"  an  article  originated 
by  MM.  Letang  and  Scrrollet.  This  sub- 
stance is  calcium  carbide  treated  with  glu- 
cose after  an  immersion  of  several  weeks 
in  petroleum,  thus  preventing  an  over- 
production of  gas.  The  generator  is  placed 
on  the  platform  of  the  car.  under  the 
stairs  which  lead  into  the  imperial,  is  of  a 
new  form,  being  also  simple  and  cflfective. 
After  being  generated,  the  gas  is  dried. 
and  the  impurities  are  removed.  Lead 
pipes  conduct  the  gas  to  the  burners, 
which    are   inclosed    in    globes    somewhat 
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SIX-WHEEL    AIR    LOLOMOTIN'E. 


A  Six  Wheel  Air  Locomotive. 

A  departure  from  regular  compressed- 
air  locomotive  practice  by  the  Baldwin 
Locomotive  Works  is  shown  in  the  addi- 
tion of  another  pair  of  drivers  in  the  en- 
gine for  the  H.  C.  Frick  Coal  Company. 
This  was  done  on  account  of  light  track. 
It  will  be  noticed  that  the  cylinders  are 
ribbed  the  same  as  the  new  Westinghouse 
air  pump,  so  as  to  expose  more  surface  to 
the  air,  but  with  this  diflference :  The 
pump  uses  the  ribs  to  radiate  more  heat 
and  keep  the  pump  cool,  while  this  loco- 
motive uses  them  to  absorb  heat  from 
the  atmosphere  and  keep  the  cylinder 
warm. 

As  will  be  seen,  the  engine  is  compound, 
having  cylinders  5^4  and  9  inches  by  12 
inches  stroke.  The  gage  is  2  feet  11 
inches ;  drivers,  26  inches  in  diameter, 
and  total  wheel-base  of  S  feet  2  inches. 
The  air  tanks  are  both  35  inches  in  diam- 
eter, one  being  15  feet  long  and  the  other 
17  feet  6  inches.  The  total  weight  is  28,790 
pounds. 


similar  to  those  used  for  the  well-known 
Pintsch  light.  There  are  two  in  the  car 
proper;  one  on  the  imperial  and  one  on 
the  platform,  as  well  as  a  small  signal 
light  of  5  candle-power.  The  total  ex- 
pense for  the  five  lights  is  stated  to  be 
about  four  cents  per  hour,  which  is  much 
cheaper  than  an  equivalent  amount  of 
electric  light. 


Giiicap   New  York 


There  has  lately  been  installed  on  the 
cars  of  the  Louvre-Saint  Cloud  line,  Paris, 
a  low-pressure  acetylene  lighting  system, 
on  a  novel  plan.  The  vehicles,  while  built 
under  the  form  of  an  omnibus,  are  really 
street  cars,  running  as  they  do  on  tracks 


Casl<ey  Portable  Hydro-Pneumatic 
Riveter. 

The  engraving  show's  a  sectional  view 
of  a  new  style  portable  riveter  manufac- 
tured by  Pedrick  &  Ayer  Company,  Phila- 
delphia, Pa.,  especially  adapted  for  ship- 
yards and  structural  iron  work,  and  the 
use  of  boiler-makers  and  bridge-builders. 

The  Caskey  portable  hydro-pneumatic 
riveter  is  designed  for  using  compressed 
air  as  a  prime  mover,  with  the  hydro- 
carbon fluid  used  in  the  oil  chambers  and 
oil  cylinders. 

This  admits  of  the  machine  being  oper- 
ated in  very  cold  weather  and  in  open 
places,  with  no  liability  of  freezing  and 
causing  trouble,  as  is  the  case  with  rivet- 
ers of  hydraulic  construction,  and  is  an 
important  feature. 

The  engraving  is  largely  self-explan- 
atory. The  main  frame  No.  68  is  a  steel 
en  sting,  and  can  be  made  in  any  desired 


468 


LOrOMOTIVE    ENGINEERIKG 


October,  1899. 


shape,  adapted  to  the  conditions  and  po- 
sitions in  which  the  riveter  is  to  work. 
The  oil  chamber  and  pressure  cylinder 
No.  41  is  made  from  nickel  steel  forging 
and  accurately  machined.  The  dolly  bar 
or  hydraulic  piston  No.  13  is  manufac- 
tured of  the  best  tool  steel,  accurately  ma- 
chined, hardened  and  ground.  No.  42  in- 
side cylinder  head  is  of  cast  steel.  There 
arc  but  four  moving  parts,  and  the  operat- 
ing lever  No.  15  is  the  only  moving  part 
exposed.  .Ml  packings  are  easy  of  ex- 
amination. 

The  construction  of  the  macliine  se- 
cures the  maximum  pressure  on  a  rivet 
with  as  little  weight  in  the  machine  as  is 
possible.     It  v;ork<  rapidly,  without  shook 


tank  of  80  pounds.  The  last  2li  inches 
is  called  the  effective  movement,  and  de- 
velops the  maximum  pressure,  giving  a 
uniform  squeeze  throughout  the  entire 
stroke  of  the  last  2J4  inches,  which  causes 
the  hot  rivet  in  the  hole  to  be  very  nicely 
upset,  filling  the  hole  solid.  This  pressure 
is  exerted  on  the  dolly  bar  through  the 
hydro-carbon  fluid,  which  is  non-freezing, 
and  so  long  as  the  operating  valve  is  open, 
admitting  compressed  air  to  the  main  pis- 
ton, the  maximum  squeeze  is  maintained 
on  the  rivet.  After  a  rivet  is  headed,  the 
dolly  bar  and  the  die  are  positively  moved 
back  from  it  by  a  quick  movement  of  the 
oporiitmg  lever. 

This  riveter  is  built  in  twcntv-onc  dif- 


C.\SKEV    PORTABLE   RIVETER. 


or  jar,  is  easy  to  handle  and  gives  a  uni- 
form pressure  on  every  rivet.  No  blow 
is  given  when  using  this  machine,  and 
therefore  no  crystallization  takes  place 
upon  the  rivet  when  being  driven.  The 
riveter  is  suspended  by  a  bail,  which  al- 
lows it  to  be  moved  and  operated  in  either 
a  vertical  or  horizontal  position ;  by 
changing  the  bail  it  can  be  used  sideways 
with  equal  facility.  Suitable  handles  are 
provided  on  front  and  back  for  the  con- 
venience of  the  operator  in  placing  it  over 
the  work. 

The  operating  lever  is  so  constructed 
and  connected  that  the  operator  can  con- 
trol all  movements  of  the  riveter,  whether 
standing  at  the  side,  back  or  front  of  the 
machine. 

No  adjustment  of  the  length  of  the 
dolly  bar  or  the  rivet  dies  No.  17  is  re- 
quired when  riveting  on  various  thick- 
nesses of  metal. 

The  dolly  bar  has  a  movement  of  4''A 
inches.  The  first  2^  inches  is  known  as 
the  rapid  movement,  which  is  set  down 
direct  by  the  pressure   from  the  receiver 


ferent  styles  and  sizes,  for  driving  rivets 
from  %  to  iJ4  inches.  All  machines  are 
proportioned  for  using  compressed  air  at 
80  pounds  per  square  inch,  and  to  exert 
whatever  pressure  on  rivets  is  required. 
Messrs.  Manning,  Maxwell  &  Moore,  85, 
87,  89  Liberty  street.  New  York  city,  are 
the  sole  sales  agents,  and  will  send  de- 
scriptive catalogues  and  further  informa- 
tion upon  application. 


A  remarkable  coincidence  in  weight  in 
the  pressed-steel  cars  has  been  observed. 
Twenty-five  100,000-pound  cars  of  this 
type  on  three  ditferent  roads  weigh  just 
exactly  36,000  pounds  each.  This  unifor- 
mity of  weight  is  due  to  the  exact  dimen- 
sions, and  it  cannot  be  secured  in  wooden 
construction,  as  no  two  pieces  of  wood 
will  weigh  the  same  in  accordance  with 
their  dimensions.  It  is  said  that  never 
before  the  steel  car  was  constructed  could 
twenty-five  cars  be  found  in  one  day  or 
one  week  which  were  equal  in  weight. — 
Pittsburgh  Post. 


Locomotive  Running 

INCLUDING 

Advanced    Instruction    in    the 

Manipulation   of   Air 

Brakes 

TAUGHT  BY  MAIL. 

This   Course   is   designed  to   provide  a 
knowledge  w  liicli  will  enable  the  can- 
didate   to    pass    any    examination. 
No  "  hobbies  "  are  allowed  in  the 
preparation  of  papers  for  these 
schools.      It   is   insisted   that 
all  branches   of   a  subject 
shall  be  thoroughly  and 
concisely  treated. 

....  SYNOPSIS  .... 

OF  THE  teCOMOTIVE  RUNNING  COURSE. 

Locomotive  Boilers.  Types. — Principal 
Parts.  —  Draft  Appliances.  —  Elements 
and  Compounds. — Combustion. — Boiler 
Attachments. — Boiler  Feeding  and  Man- 
agement. 

Steam     Cylinders    and    Valve    Gears. 

Effects  and    Measurement   of    Heat. — 
Steam. — Valves  and  Valve  Gears. 

Management  of  Locomotives.  Types  of 
Ensjines. — Running  the  Locomotive. — 
Care  of  the  Locomotive. — Breakdowns 
and  Running  Repairs. — Compound  Lo- 
comotives. 

The  Air  Brake.  Construction. — Opera- 
tion of  the  Air  Brakes. — Diseases  of  the 
Air-Brake  System. — Levers  and  Lever- 
age.— Signaling  Apparatus  . — High 
Speed  Air  Brake. 


The  Complete  Locomotive  Course 

Prepared  for  those  who  desire  an  education 

in  Locomotive  Designing  and 

Construction. 

The  Complete  Mechanical  Course 

(INCLUDING  MECHANICAL  DRAWING) 
For  Machinists  and  other  Shop  Hands. 

The  Mechanical  Drawing  Course 

For  those  anxious  to  learn  how  to  make 
and  read  Mechanical  Drawings. 


Circulars   of   information   describing   any   of 
the  courses  ■will  be  mailed  free  on  ap- 
plication.    Mention    subject   in 
which  you  are  interested. 


The  International 
Correspondence  Schools, 

Box  801,  Scranton,  Pa. 
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Satisfactory 
Results. 


A  traveling  engineer  writes  us  : 
"I  have  used  DIXON'S  PURE 
FLAKE  GRAPHITE  on  our  fast 
passenger  engines  in  valves,  on 
pins,  in  driving  boxes,  and  on 
eccentrics.  We  got  satisfactory 
results  in  every  case.  Our  men 
were  more  than  pleased  with  it 
and  I  do  not  think  we  ever  used 
anything  that  will  anywhere 
near  do  the  work  that  DIXON'S 
PURE  FLAKE  GRAPHITE  will." 

DIXON'S  PURE  FLAKE 
GRAPHITE  gives  free  and  easy 
action  to  valve  motion. 

Reverse  lever  can  be  held  with 
one  hand  even  when  full  boiler 
pressure  is  used. 

The  wear  of  link  and  valve 
motion  is  reduced  to  a  minimum, 
and  the  hauling  capacity  and  life 
of  the  engine  greatly  increased. 

Engine  will  work  two  or  three 
notches  closer  in  cut-off,  effect- 
ing a  saving  in  fuel  and  water, 
and  in  cylinder  and  valve  oil. 

It  prevents  squealing  of  air 
pumps  and  groaning  of  cylin- 
ders. 

DIXON'S  PURE  FLAKE  LUB- 
RICATING GRAPHITE  will  do 
all  this  and  more,  because  it  has 
done  it  whenever  and  wher- 
ever tried. 


SAMPLES  FREE  OF  CHARGE. 


New  York   Central    Harnings  and   Ex- 
penses. 

The  following  notes  are  taken  from  the 
List  annual  report  of  the  New  York  Cen- 
tral : 

Freight  earnings  were,  in  amount,  prac- 
tically the  same  as  last  year,  the  increase 
being  $33,834.40,  less  than  one-eighth  of 
one  per  cent.  The  tonnage,  however,  in- 
creased 1,953.035  tons,  or  8'/2  per  cent.; 
and  the  tonnage  carried  one  mile  was 
158.895. 713  tons  greater,  or  3'A  per  cent. 

The  rale  per  ton  per  mile  decreased 
from  6.1  to  5.9  mills.  The  freight  earn- 
ings per  train-mile  were  $1.90  as  com- 
pared with  $1.83  in  1897-98,  a  gain  of  3.8 
per  cent. 

As  in  the  previous  year,  excellent  re- 
sults were  obtained  in  business  local  to 
the  company's  system,  this  class  of  traffic 


The  decrease  of  $382,032.63  in  the  year's 
expenses  does  not  fully  represent  the  ex- 
tent of  the  economy  in  operation  and 
maintenance.  Notwithstanding  the  in- 
creases in  the  volume  of  business  handled, 
the  expense  of  conducting  transportation 
decreased  $448,155.05. 

The  introduction  of  twenty-eight  new 
mogul  locomotives,  each  capable  of  haul- 
ing eighty  loaded  30-ton  grain  cars  (mak- 
ing a  gross  weight  of  3.600  Ions  for  the 
train  and  its  load),  has  resulted  in  a  sav- 
ing of  505,114  train-miles,  or  3^  per  cent, 
decrease,  although  the  volume  of  freight 
traffic  was  S'/z  per  cent,  greater.  Twenty 
additional  locomotives  of  the  same  type 
were  ordered  toward  the  close  of  the 
year. 

The  average  train  load  for  the  entire 
'vslcm.  including  freight,  was  346  tons,  as 
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showing  substantial  gain.  The  tonnage 
increase  was  2.341,161  tons,  or  12  percent., 
much  more  than  offsetting  the  decrease 
in  through  traffic  caused  by  the  falling  off 
in  grain  shipments,  the  delay  (owing  to 
the  severity  of  the  winter  season)  in  the 
resumption  of  lake  navigation,  and  the 
Buffalo  labor  troubles. 

West-bound  through  tonnage  from  New 
York  city  showed  increases  of  12  per  cent. ; 
and  the  results  on  the  various  leased  lines, 
both  as  to  tonnage  and  earnings,  were  bet- 
ter than  those  of  the  preceding  year. 

Passenger  earnings  increased$472,3i4.43. 
or  3.6  per  cent.  This  increase  was  gener- 
allj'  distributed  among  the  company's 
lines,  and  covered  all  classes  of  business ; 
501.648  more  passengers  were  carried  than 
in  the  year  preceding,  a  gain  of  2.1  per 
cent.  The  earnings  per  mile  of  road  in- 
creased from  $5,532.97  to  $5,730.19  or 
$197.22. 


against  320  tons  in  1897-98.  The  average 
is,  of  course,  much  reduced  by  the  large 
proportion  of  the  mileage  of  branch  and 
leased  lines  on  which  the  train  load  is 
necessarily  small.  On  the  New  York  Cen- 
tral main  line  the  average  train  load  of 
through  freight,  east  and  west,  was  750 
tons. 

The  increase  in  engine  mileage  was  372,- 
303  miles,  being  less  than  I  per  cent,  and 
little  more  than  one-tenth  of  the  increase 
of  1898  over  1897. 


The  Empire  State  Express  was  delayed 
one  day  recently,  and  in  the  successful  en- 
deavor to  "get  there"  on  time,  the  engi- 
neer made  the  splendid  run  of  the  150 
miles  between  Syracuse  and  Buffalo  in  140 
minutes.  What  this  really  means  is  best 
realized  by  engineers  who  handle  fast 
trains  dailv. 
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The  Swiss  Plant  for  Building  Railway 
Machinery. 

On  August  20tli  the  editor  of  Locomo- 
tive Exui. VEERING  received  a  cablegram 
from  Mr.  Camille  Barbey,  Yverdon, 
Switzerland,  asking  that  four  pages 
should  be  reserved  in  the  September  issue 
of  Locomotive  Engineering  for  an  adver- 
tisement that  was  on  the  way.  Mr.  Bar- 
bey is  a  well-known  writer  on  engineering 
subjects  and  manager  of  a  railway  in 
Switzerland.  The  copy  for  the  advertise- 
ment did  not  arrive  in  New  York  till  Sep- 
tember 2d,  so  it  was  too  late  for  publica- 
tion in  that  month's  issue.  The  advertise- 
ment intimated  that  large  works  were  to 
be  built  at  Yverdon,  Switzerland,  by  a 
syndicate  of  American  and  European  cap- 
italists for  the  manufacture  of  railway  ma- 
chinery. Mr.  Barbey  announced  that  the 
Baldwin  Locomotive  ^Vorks  and  the  Brill 
Works,  of  Philadelphia,  were  behind  the 
enterprise. 

Particulars  about  the  enterprise  got  into 
the  hands  of  the  Associated  Press  and 
were  published.  The  Baldwin  Locomo- 
tive Works  promptly  denied  that  they 
were  in  any  way  connected  with  the  busi- 
ness, and  their  example  was  quickly  fol- 
lowed by  the  Brill  Company.  We  at  once 
communicated  with  Mr.  Barbey,  and  have 
received  a  cablegram  from  him  requesting 
that  the  advertisements  should  not  be  pub- 
lished till  further  notice. 

We  believe  that  the  enterprise  is  bona 
fide,  but  that  there  have  been  some  misun- 
derstandings about  the  American  connec- 
tion. Meantime  we  are  waiting  for  new 
developments. 


A  parliamentary  commission  in  England 
has  been  for  some  time  investigating  the 
subject  of  "safety  appliances  for  railroad 
trains."  Safety  appliances  as  used  in 
America  have  been  discussed  at  great 
length  by  witnesses,  much  conflict  of  opin- 
ion being  expressed  regarding  the  accident 
preventing  properties  of  automatic  coup- 
lers. Persons  familiar  with  the  condition 
of  American  rolling  stock  as  found  in  dif- 
ferent districts  would  be  amused  to  read 
the  following  statement  made  by  one  wit- 
ness: "In  New  England  the  railways,  be- 
ing rich,  were  equipped  and  organized, 
and  that  they  served  a  population  which, 
being  more  or  less  English  in  origin,  had 
respect  for  human  life;  whereas  in  the 
negro  States  the  conditions  were  just  the 
reverse  of  these." 


The  International  Correspondence  School 
instruction  car  No.  lOi  was  located  at  the 
Chesapeake  &  Ohio  local  depot,  at  Fourth 
street,  and  was  visited  by  the  members 
and  guests  in  large  numbers  during  the 
meeting.  It  was  in  charge  of  Messrs. 
Erwin  and  Dailey.  Superintendent  W. 
N.  Mitchell,  of  the  railway  department  of 
the  school,  was  in  attendance  at  all  the 
sessions  of  the  Traveling  Engineers'  con- 
vention. 


Another  Type  of  Boycott. 

Now  that  the  Kansas  City,  Pittsburgh  & 
Gulf  Railroad  have  got  their  seaport  at 
Port  .'\rthur  completed,  and  grain  and 
other  products  for  foreign  use  can  find  a 
short  route  to  the  Gulf,  and  thence  all  over 
the  world  by  sea,  they  are  beset  by  a  boy- 
cott from  competing  roads  which  want  to 
haul  these  products  by  another  route  east- 
ward to  the  sea. 

Just  how  this  fight  between  the  corpora- 
tions will  turn  out  cannot  be  seen  at  the 
present  writing.  Very  likely  it  will  end  in 
a  truce  which  might  be  called  an  armed 
neutrality,  in  which  the  weapons  will  be 
tariffs  and  injunctions,  and  the  boycott 
will  take  on  a  high-toned  appearance. 


There  is  a  miserable  rate  war  prevailing 
between  the  Burlington  and  the  Kansas 
City,  Fort  Scott  &  Memphis  for  business 
between  certain  Southwestern  cities.  The 
trouble  was  begun  by  the  Burlington  cut- 
ting rates,  an  action  promptly  followed  by 
its  rival.  Cut  followed  cut  until  now  the 
roads  are  doing  the  business  practically 
for  nothing.  That  kind  of  business  has  a 
bad  moral  effect.  The  Burlington  is  ac- 
tually carrying  freight  from  Omaha  to  St. 
Louis,  a  distance  of  over  450  miles,  for  3 
cents  a  hundred  pounds,  and  paying  bridge 
tolls.  When  rates  are  restored  the  granger 
statesman  will  naturally  try  to  compel  the 
railroad  companies  by  law  to  carry  freight 
all  the  time  at  the  rates  they  voluntarily 
inaugurated  for  competitive  purposes. 


The  Lackawanna  road,  as  the  Delaware. 
Lackawanna  &  Western  is  now  being 
called,  made  a  fast  run  from  New  York  to 
Buffalo  on  September  17th,  with  a  news- 
paper train,  consisting  of  three  baggage 
cars.  The  distance,  410  miles,  was  made 
in  7  hours  and  23  minutes.  Considering 
the  mountainous  regions  through  which 
this  road  runs,  this  is  remarkably  fast 
time. 


Mr.  Wm.  C.  Baker,  143  Liberty  street. 
New  York,  has  issued  a  new  catalogue, 
which  should  be  of  great  assistance  to 
those  having  car-heating  in  charge.  The 
various  types  of  Baker  heaters  are  shown, 
and  their  construction  made  plain ;  while 
a  list  of  parts  and  illustrations  of  them 
make  it  easy  to  order  duplicate  parts.  Now 
that  winter  is  once  more  on  its  way,  we 
advise  sending  for  one  of  these  catalogues. 


The  annual  report  of  the  New  York 
Central  says  that  the  cost  of  engine  re- 
pairs per  locomotive  mile  run  was  3.47 
cents.  The  cost  of  freight-car  repairs,  in- 
cluding $908,550.35  of  extraordinary  items, 
was  14.15  cents  per  train-mile.  The  cost 
of  passenger-car  repairs  per  train-mile  run 
was  5.01  cents.  The  total  mileage  owned 
and  controlled  by  this  company  is  now 
6.744  miles. 
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The  Hundredth  Locomotive. 

The  interesting  picture  on  page  473 
shows  a  ceremony  unknown  in  this 
country,  namely,  blessing  a  locomotive. 
This  is  the  hundredth  engine  turned  out 
by  the  Sormovo  Works  at  Nijni  Nov- 
gorod, and,  as  will  be  seen  in  the  separate 
picture  of  the  engine  on  this  page,  it  is  u 
good  specimen  of  this  type  of  an  engine. 
Our  friend,  W.  F.  Dixon,  chief  engineer  of 
the  works,  can  also  be  seen  on  the  engine. 


Adventures  of  an   Bn^ineer   in   Tropi- 
cal America. 

nv  VV.   I).    HOLLAND. 
FOURTH    LETTER. 

I  imparted  my  favorable  impressions  of 
this  life  of  rural  bliss  to  Mr.  Roberts,  and 
he  did  not  seem  at  all  surprised,  feeling 
himself  inclined  to  settle  there;  yet  he 
told  me  such  a  thing  was  not  to  be  thought 
of  for  the  present,  as  my  contract  was 
binding   for   at   least   six   months.      How- 


ihe  Panama  Canal.  Mr.  Roberts  and  his 
friends,  Hackmeyer  &  Co.,  had  been  given 
the  contract  to  dig  a  ditch  seven  miles 
long  for  ocean  steamers,  and  to  dredge 
the  Montagua  river  out  for  over  eighty 
miles.  Of  course,  this  task  was  never  in- 
tended to  be  accomplished,  as  the  money 
was  already  divided  up;  and  if  Barillas 
had  remained  president,  it  would  probably 
never  have  been  started.  Unluckily  for 
Roberts  and  Hackmeyer,  however.  Barillas 


THE  HUNDREDTH  ENGINE  BUILT  AT  SORMOVO.  RUSSIA. 


Everything  is  done  by  rule  in  Russia, 
and  the  ceremony  shows  the  solemn  pro- 
ceedings made  necessary  by  the  comple- 
tion of  the  hundredth  locomotive.  It  also 
occurred  at  the  first,  so  as  to  be  sure  and 
start  them  off  right. 

The  church  whose  spire  is  just  visible 
over  the  shop  building,  is,  we  understand. 
in  the  grounds  of  the  company,  so  that 
the  officiating  clergy  do  not  have  far  to 
come.  The  chief  priest  is  seen  in  the  cen- 
ter of  the  picture,  on  the  altar  erected  for 
the  purpose,  while  the  twelve  deacons,  six 
on  each  side,  support  the  banners  of  the 
<;hurch  very  prominently. 

In  spite  of  the  solenuiity  of  the  occa- 
sion, from  their  point  of  view,  it  will  be 
seen  that  some  of  the  people  in  the  fore- 
ground were  exceedingly  interested  in  be- 
ing "took,"  and  evidently  determined  to 
show  their  faces  rather  than  the  backs  of 
rtheir  heads. 


ever,  he  consented  to  remain  a  day  or  two 
longer,  to  cure  me  of  my  fancy,  as  he  said. 
He  felt  positive  that,  in  time.  I  should 
again  yearn  for  the  land  where  the  girls 
wore  bloomers  and  walked  on  solid  ground 
— for  Hielo  was  a  Central  American 
Venice,  and  the  inhabitants  spent  more 
time  in  the  water  than  out  of  it ;  their  na- 
tional costume  adapting  them  admirably 
for  both  aquatic  and  land  exercise  with- 
out the  inconvenience  of  changing. 

While  awaiting  dinner  at  the  Alcalde's. 
I  will  make  you  acquainted  with  my  friend 
Martin  Roberts,  who,  under  the  adminis- 
tration of  President  Barillas,  was  the 
^lark  Hanna  of  Central  America,  not  a 
contract  nor  a  position  being  given  with- 
out his  sanction. 

The  canal  on  which  I  was  appointed  as 
chief  engineer  was  to  connect  the  Mon- 
tagua river  with  the  Bay  of  Graciosa,  and 
the  work  presented  more  difficulties  than 


was  dethroned  by  Reina  Barrios,  who 
pushed  the  work  with  all  his  might  and 
appointed  to  Mr.  Roberts  a  certain  time 
for  its  completion,  otherwise  he  theatened 
to  throw  him  into  jail — where,  it  is  need- 
less to  say,  Roberts  went  six  months  later. 
Our  host  now  announced  to  us  that  the 
feast  was  spread,  and  led  us  into  his 
"palace,"  a  long  hut  of  bamboo,  sur- 
rounded by  waving  cocoanut  palms.  The 
usual  domestic  companions,  the  parrot  and 
the  monkey,  saluted  us  at  our  entrance, 
and  we  found  the  whole  aristocracy  of 
Hielo  assembled  under  the  hospitable  roof. 
The  ladies,  dressed  this  time  in  something 
more  substantial  than  smiles  in  honor  of 
the  occasion,  wore  gay-colored  calico  gar- 
ments with  long  trains,  and  had  height- 
ened the  brilliancy  of  their  coffee-colored 
complexions  by  liberally  covering  their 
faces  with  good  old  wheat  flour.  The  men 
were  airily  attired  in   suits  of  mosquito 
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netting,  and  the  meshes  were  none  too 
close  either. 

On  sitting  down  I  at  once  noticed  the 
entire  absence  of  l<nives  and  forks,  and 
was  informed  by  Mr.  Roberts  that  their 
use  was  unknown.  With  us,  however. 
poor  slaves  of  civilization  as  we  were, 
their  want  was  keenly  felt,  and  Mr. 
Roberts  sent  some  negroes  to  the  boats  for 
them,  also  ordering  a  few  bottles  of  wine 
for  the  ladies.  The  menu  consisted  of 
fried  parrots,  breadfruit,  mangoes  and 
cocoanuts,  coflfee,  chocolate,  and  last,  but 
not  least,  of  an  immense  roasted  monkey, 
quite  juicy  and  tender.  I  must  confess 
that  this  first  banquet  among  the  savages 
made  me  homesick  for  civilization  more 
than  anything  else.  I  admit  that  I  might 
have  been  spoilt  at  the  Palace  Hotel  or  the 
Palmer  House,  but  I  decidedly  disliked  the 
way  the  ladies  used  their  fingers  in  place 
of  knives  and  forks. 

After  dinner  "guerra"  was  served 
("guerra"  means  "war."  a  very  appropri- 
ate name  for  the  native  whisky,  for  after 
a  couple  of  drinks  its  effects  placed  me  in 
a  sort  of  a  trance  for  several  days). 

The  following  evening  we  bade  our  host 
and  the  beautiful  town  of  Hielo  a  cordial 
farewell  and  started  for  another  three 
days'  trip  on  the  river,  promising,  as  we 
left,  to  return  and  settle  as  soon  as  our 
contract  expired.  But  to  myself  I  thought, 
"Nit." 

Our  trip  was  pleasant  and  gave  me  an- 
other opportunity  to  enjoy  the  charms  of 
tropical  vegetation.  The  evenings  being 
cool  and  moonlit,  our  Carib  niggers  pre- 
ferred to  row  at  night  and  to  rest  during 
the  day ;  thus  in  the  morning  we  tied  our 
boat  up  alongside  the  river  banks  and 
started  out  again  at  dusk. 

On  reaching  the  mouth  of  the  Graciosa 
Canal  we  met  several  small  boats,  the  first 
sign  of  human  settlers,  and  soon  we 
found  ourselves  at  the  dredge,  where  I 
was  shown  comfortable  quarters  for  the 
night. 

The  following  morning  I  started  to 
work.  Most  of  the  employes  were  natives, 
with  only  a  few  Englishmen  and  one 
American,  so  I  found  it  pretty  lonesome, 
as  it  was  the  first  time  I  was  thus  isolated. 
away  from  all  civilization.  Once  a  month 
we  would  send  boats  for  mail  and  pro- 
visions, and  by  degrees  I  became  used  to 
the  solitude,  and.  when  at  leisure,  would 
go  out  into  the  woods  and  shoot  wild  birds 
and  game  or  spend  the  evening  with  Mr. 
Roberts,  playing  chess  until  bedtime.  Thus, 
for  five  months,  the  time  passed  away 
nicely.  Occasionally  a  commission  from 
Guatemala  City  came  to  see  how  the  work 
was  progressing,  for  Reina  Barrios  was 
ever  anxious  to  see  the  canal  finished. 
Whenever  these  gentlemen  appeared,  Mr. 
Roberts  endeavored  to  have  all  kinds  of 
delicacies  in  store  for  them,  especially  in 
the  line  of  liquids,  so  as  to  effect  favor- 
able reports  at  headquarters.  In  fact, 
most   of  the   commissioners   were   "under 


the  influence"  during  the  whole  length  of 
their  stay,  and  Mr.  Roberts  saw  himself 
obliged  to  make  out  the  report  himself, 
after  which  the  worthies  departed  in  high 
glee.  But  all  things  come  to  a  close,  espe- 
cially crooked  ones,  and  with  our  dilapi- 
dated machinery  it  was  as  much  of  an  im- 
possibility to  complete  the  work  in  six 
months  as  it  would  be  to  dig  a  canal  from 
Denver  to  Salt  Lake  in  the  same  time. 

But  Roberts  was  a  genius,  and  he  set  all 
his  hopes  on  the  rainy  season.  If  there 
would  be  enough  rain  to  flood  the  country, 
we  might  manage  to  set  the  dredge  afloat, 
and  by  throwing  lines  ahead  to  haul  her 
into  the  Montagua  river.  Then,  after  the 
return  of  the  dry  season,  the  commission- 
ers would  find  the  dredge  in  the  river,  and 
it  would  be  easy  to  convince  them  that  the 
canal  filled  up  again.  This  scheme  was 
very  nicely  planned ;  but  our  expectations 
were  thwarted,  as  the  rain  failed  to  come, 
and  with  some  awe  we  looked  forward  to 
the  arrival  of  the  commissioners.  We  suc- 
ceeded in  getting  them  all  intoxicated 
except  one,  whom  nothing  did  seem  to 
affect ;  on  the  contrary,  the  more  cham- 
pagne he  drank,  the  more  sober  he  would 
appear,  and  he  busily  wrote  in  his  note- 
book. I  whispered  to  Roberts  that  our 
game  was  up,  unless  he  could  secretly  ad- 
minister poison  to  this  man,  and  he  sadly 
admitted  I  was  right.  The  following  day 
a  letter  announcing  the  President's  ap- 
proach added  to  our  trouble,  and  Roberts 
in  despair  started  for  the  coast  to  order 
more  wines  and  provisions,  leaving  me  be- 
hind as  commander,  with  instructions  to 
paint  everything  in  sight  with  the  national 
colors  and  to  work  day  and  night  to  pre- 
pare an  appropriate  reception  for  the  ruler 
of  the  land.  For  about  two  weeks  I 
exerted  all  my  strength,  but  at  the  end  of 
this  time  our  provisions  gave  out,  and  I 
hurriedly  dispatched  a  messenger  to  the 
coast  with  orders  to  purchase  food.  After 
ten  days  he  returned  with  the  unwelcome 
news  that  the  government  had  declared 
the  canal  a  fraud,  and  that  Roberts  was 
in  irons  on  his  way  to  Guatemala  City. 

When  I  announced  this  to  my  half- 
starved  men  their  fury  knew  no  bounds. 
Besides,  the  company  was  two  months  in 
arrears  with  the  pay,  and  most  of  them 
being  rebels  and  revolutionists,  they 
threatened  to  burn  and  destroy  everything 
in  sight.  With  great  difficulty  I  persuaded 
them  to  a  more  reasonable  proceeding.  I 
advised  them  to  haul  all  the  small  boats 
overland  to  the  Montagua  (a  distance  of 
two  miles)  and  to  make  sail  up  the  river 
for  Gualau,  the  seat  of  a  branch  house  of 
Hackmeyer  &  Co.,  where  there  would  be 
a  possibility  of  settling  our  affairs.  My 
proposal  was  accepted  and  carried  into 
execution,  though  it  was  a  tiresome  task. 
Midnight  saw  me  and  my  sixty  men  all 
safely  seated  in  six  boats  and  ready  to 
start.  Mine  was  the  flagship,  and  took 
the  lead  with  green  signals  on  port  and 
starboard,  while  the  others  carried  white 


lights.  We  had  but  few  provisions,  but 
the  men  resolved  to  help  themselves  to 
whatever  came  across  them  at  the  first  vil- 
lage we  should  strike.  This  was  Tene- 
dores.  a  hamlet  about  thirty-five  miles 
from  the  point  we  started,  and  we 
sighted  it  at  about  8  o'clock  the  next  morn- 
ing. I  told  my  troubles  to  the  Alcalde, 
but  he  pretended  to  be  unable  to  help  us ; 
so  I  gave  orders  to  capture  all  the  pigs 
and  chickens  in  town,  which  was  done 
with  great  readiness  on  the  part  of  my 
rebels,  and  with  a  booty  of  ten  pigs  and 
about  fifty  chickens,  we  again  took  to  our 
boats.  Our  next  stop  was  at  a  banana 
plantation,  where  we  had  a  delightful  bar- 
becue and  chicken  dinner,  and  everybody 
relished  it  with  great  "gusto."  After  a 
few  days  the  same  performance  was  re- 
peated at  La  Libertad,  and  when  the  Al- 
calde called  on  his  soldiers  for  protection, 
we  scared  the  whole  population  out  of 
their  wits  by  inserting  a  fuse  and  a  stick 
of  dynamite  into  a  pig  and  turning  it 
loose.  Naturally,  the  unfortunate  animal 
was  blown  to  pieces,  and  the  natives  were 
more  alarmed  than  by  an  earthquake.  My 
rebels  now  had  free  reign,  and  liberally 
helped  themselves  to  everything  that  came 
handy.  When  they  returned  to  the  boats 
we  found  ourselves  abundantly  supplied 
with  dainties  of  all  sorts,  which  made 
further  invasions  unnecessary.  I  was  glad 
of  this ;  for  once  at  large,  it  was  hard  to 
get  those  savages  back  into  the  boats 
again,  and  I  found  it  safer  to  select  small 
islands  for  taking  a  rest  now  and  then. 
At  the  end  of  three  days  the  water  be- 
came shallow,  and  we  were  obliged  to  tie 
up  our  boats  and  to  continue  our  journey 
by  land,  a  trip  of  forty  miles  over  moun- 
tains and  streams,  through  jungles  and 
swamps ;  and  after  walking  eighteen  miles 
one  day  and  fifteen  the  next,  I  was  fairly 
worn  out.  The  soles  of  my  big  leather 
boots  were  gone,  and  I  called  my  gang  to- 
gether and  had  all  their  shoes  brought  up 
to  me,  selecting  a  pair  that  fitted  me — 
for  a  native  can  walk  barefooted  on  glass, 
while  I  could  not.  Yet  my  feet  were 
swollen  and  very  painful ;  so  I  was  glad 
to  meet  a  traveling  Indian,  who  good- 
naturedly  lent  me  his  mule  and  joined  us 
on  our  trip.  I  crossed  a  stream  on  my 
mule,  and  nobody  can  describe  the  sensa- 
tion of  this  experiment  unless  he  has  tried 
it  himself.  The  mule  almost  disappeared 
in  the  water  under  my  weight,  and  only 
the  long  ears  appeared  above  the  sur- 
face. 

At  last  we  reached  Gualan,  a  town  of 
some  5,000  inhabitants  (not  counting  the 
fleas),  and  I  was  heartily  glad  once  more 
to  strike  a  place  that  looked  like  civiliza- 
tion. My  first  visit  was  to  Hackmeyer  & 
Co.,  where  I  related  the  treatment  we  ex- 
perienced under  Roberts  and  demanded 
immediate  payment  of  our  salaries,  which 
by  this  time  amounted  to  about  $5,000  alto- 
gether. Mr.  Hackmeyer  told  me  I  had 
broken  my  contract  by  leaving  the  dredges. 
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but  I  insisted  upon  being  paid  at  once, 
otherwise  I  would  telegraph  to  the  Amer- 
ican consul,  as  we  were  all  American  and 
British  citizens.  Intimidated,  he  promised 
to  pay  me.  but  decidedly  refused  to  con- 
sider the  demands  of  my  men.  who.  upon 
being  informed  of  the  company's  inten- 
tions, immediately  began  to  dynamite  the 
.town.  The  commandante  called  on  me 
and  asked  niL-  to  stop  the  disturbance,  but 
I  professed  my  incapability  of  doing  so  as 
long  as  the  government  did  not  satisfy  the 
claims  of  my  fellow  workers.  A  telegram 
to  the  President  and  to  the  head  firm  re- 
sulted in  my  being  handed  $500,  which  1 
divided  up  among  the  men,  with  the 
promise  that  they  would  receive  the  bal- 
ance later  on.  This  happened  on  Christ- 
inas Eve,  1893.  and  I  returned  to  my  room. 
weary,  footsore  and  blue,  and  the  music 
at  the  house  of  my  Spanish  host  reminded 
me  of  Christmas  Eve  a  year  ago,  when  I 
was  president  of  the  Occidental  Club  in 
Chicago  and  leader  of  the  german.  while 
now  I  was  leading  a  band  of  rebels  in  the 
wilderness  of  Central  America,  wondcrin.t; 
if  the  town  of  Gualan  would  be  mine  in 
the  mornina;. 


Welcoming  Admiral  Dewey. 

Every  reader  knows  of  the  red-hot  re- 
ception Admiral  Dewey  got  in  New  York 
on  September  29th  and  30th;  and  we  need 
say  nothing  on  that  score,  except  that  the 
city  was  decorated  more  profusely  and 
with  more  beauty  than  we  have  ever 
before  seen  it. 

The  railroads  were  not  behindhand. 
either,  as  will  be  seen  from  the  engravings, 
and  we  regret  not  being  able  to  show  them 
all. 

The  Pennsylvania's  new  sign-board  over 
the  train  shed,  where  the  name  of  the 
railroad  will  shortly  appear,  was  neatly 
used  as  a  "Welcome  to  Admiral  Dewey," 
as  will  be  seen.  These  words  were  out- 
lined with  incandescent  lamps  and  made 
a  beautiful  night  sign.  The  medallions 
over  the  ferry  slips  and  the  festoons  of 
flags  and  bunting  added  to  the  effect  and 
made  a  very  attractive  display. 

Although  the  Lackawanna  Railroad  was 
handicapped  and  did  not  have  the  same 
opportunity  for  display,  the  spirit  was 
there,  as  can  be  seen  from  the  smaller 
picture.  This  was  also  very  attractive  at 
night,  as  the  lettering  stood  out  in  bold 
relief. 

The  Jersey  Central  and  the  Erie  deco- 
rated in  a  less  lavish  manner,  but  all  had 
something  to  show.  Up  at  Weehawken 
the  West  Shore  had  a  very  creditable  dis- 
play of  bunting  and  streamers,  and  the 
famous  words,  "Gridley,  you  may  fire 
when  ready,"  surmounted  the  station. 
These  were  also  illuminated.  We  intended 
showing  these,  but  owing  to  the  cussed- 
ness  which  occasionally  gets  into  a  cam- 
era as  well  as  a  man,  the  machine  went 
back  on  us,  and  we  are  minus  this  illustra- 
tion. 


At  the  Export  Exposition. 

When  one  thinks  of  such  connnon  things 
as  rails,  firebox  sheets,  bolts,  and  the  like, 
they  seem  the  reverse  of  artistic,  and  yet 
in  skillful  hands  they  can  be  made  very 
attractive.  Evidence  of  this  is  shown  in 
the  exhibits  of  the  Pencoyd  Iron  Works, 
which  comprise  the  sections  of  structural 
material     used    in    bridges    and    elevated 


The  H.  B,  Underwood  Company  show 
their  portable  boring  bars  and  valve-seat 
planer  at  work  on  a  cylinder,  and  our  old- 
time  friend,  D.  S.  Pedrick,  was  on  hand 
to  greet  visitors. 

The  Pressed  Steel  Car  Company  show 
a  flat  car,  a  40-ton  gondola  and  a 
50-ton  coal  car,  all  of  which  attract  at- 
tention. 

Baldwins  show  a  Chicago  &  Alton  and 
a  Wabash  engine,  both  moguls.  The  for- 
mer has  four  air  jets  in  the  front  of  fire- 
box for  prevention  of  smoke.  Richmond 
exhibits  a  consolidation  for  the  Chesa- 
peake &  Ohio.  All  three  are  simple  en- 
gines. 


DELAWARE    &    LACKAWANNA    WELCOME. 


Prompt  Action  Prevents  Accidents. 

Some  time  ago  a  brakcinan  on  the  Bal- 
timore &  Ohio  Railroad  used  his  brains 
and  .saved  a  passenger  train  from  run- 
ning into  two  derailed  cars.  The  com- 
pany sent  him  a  check  for  $50  and  posted 
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Structure,  and  parts  of  these  are  shown. 
With  the  outside  painted  black  and  the 
sections  white,  a  very  striking  contrast  is 
made. 

Near  them  the  Crescent  Steel  Company 
have  a  good  display  of  forgings  and  fin- 
ished work.  There  are  main  rods  and  side 
rods,  milling  cutters,  saws,  etc. 

The  Illinois  Steel  Company  show  a 
variety  of  rails,  the  Bonzano  rail  joint  and 
a  sheet  of  firebox  steel  which  at  once  at- 
tracts attention.  It  is  25  feet  long,  10  feet 
wide  and  34  inch  thick. 

The  Ashton  Valve  Company  were  well 
represented,  as  was  the  Coale  muffler,  and 
Keasbey  &  Mattison  have  a  fine  display  of 
boiler  and  pipe  covering. 


a  bulletin  complimenting  him  for  his 
quickness  of  thought. 

A  few  days  later  Engineer  John  Hag- 
erty  was  oiling  his  engine  at  Connellsville, 
while  waiting  for  the  passengers  to  alight. 
He  heard  another  train  coming,  and  be- 
lieved that  it  was  not  under  proper  con- 
trol. He  sprang  into  his  cab,  opened  the 
throttle  and  started  his  train.  The  other 
engine  struck  the  rear  car,  but  it  was  not 
a  hard  blow,  and  Hagerty's  promptness 
saved  ten  or  a  dozen  lives. 

The  company  have  ordered  a  handsome 
gold  watch,  suitably  inscribed,  and  a  gold 
chain  for  Engineer  Hagerty  as  a  reward 
for  his  devotion  to  duty  and  "using  his 
brains"  in  time  of  emergency. 
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Model  [Modern    Dinini?    Cars  ^for    the 
Southern    Railway. 

The  Barney  &  Smith  Car  Company  have 
recently  built  two  sjilendid  dining  cars  for 
the  Southern  Railway,  photographs  of 
which  are  shown  herewith. 

The  exterior  is  in  accordance  with  the 
Southern  Railway  standard,  the  cars  being 
70  feet  long  over  end  sills,  9  feet  Syi  inches 
wide  over  side  sills,  and  are  Pullman 
standard  color.  The  side  windows  are  52 
inches  wide,  double  sash,  with  French 
plate  glass. 

The  interior  is  something  new  and  orig 
inal  in  design,  the  contours  being  radically 
changed  from  what  has  been  used  in  car 
construction.  The  upper  deck  is  formod 
by  a  large  dome-shaped  ceiling,  and  tin- 
lower  deck  by  two  smaller  domes,  impress- 
ive at  once  of  dignity  and  elegance,  having 
the  appearance  of  a  cathedral  effect  rather 
than  of  a  railway  car.  The  dining  room, 
overhead,  is  unbroken  by  this  new  (in  car 
design)  effect,  and  gives  the  car  an  ap- 
pearance of  being  wider  and  higher  than 
it  really  is. 

On  entering  the  car.  the  buffet,  located 
at  the  extreme  end  of  the  dining  room,  has 
a  very  attractive  and  handsome  appear- 
ance, semi-circular  in  form  and  mounted 
by  a  dome  constructed  of  art  glass. 

In  place  of  the  ordinary  openings  in  the 
deck  for  ventilation  and  light,  the  shape  of 
the  ceiling  is  maintamed  by  means  of 
bronze  grills  over  the  openings,  which  give 
the  same  result  for  light  and  ventilation, 
and  add  to  the  elegance  of  the  dome- 
shaped  deck;  back  of  the  grills  are  sash 
of  art  glass  of  dark  green  and  amber  col- 
ors, complementing  the  rich  red  colors  of 
the  ceiling. 

The  gas  lamps  are  specially  adapted  to 
this  style  of  design,  the  exterior  of  the 
globe  being  cut  glass,  while  the  interior 
has  been  spattered  with  opal  glass;  the 
peculiar  mediation  effect  thereby  is  un- 
equalled. 

At  the  end  of  each  table,  of  which  there 
are  ten,  is  art  alcove  in  the  side  of  the  car, 
made  very  attractive  by  octagon-shaped 
mirrors.  The  alcove  is  intended  as  a  re- 
ceptacle for  flowers  or,  if  desired,  for  din- 
ing service  purposes. 

The  room  has  a  seating  capacity  of 
twenty-nine  persons,  and  is  fitted  and 
equipped  for  serving  meals  equal  to  any 
first-class  hotel.  The  pantry  is  fitted  with 
lockers,  tables,  ice  cream  freezers,  sinks, 
water  and  all  modern  conveniences. 

The  kitchen  is  commodious,  and  every 
inch  of  room  is  utilized ;  a  large  cooking 
range,  steam  table,  refrigerator,  provision 
boxes,  etc.,  are  all  provided  for  in  this 
comparttnent.  There  are  also  fruit,  wine 
and  linen  lockers,  and  a  toilet  compart- 
ment opposite  the  bar  at  the  end  of  the 
car.  The  arrangetrent  for  storing  pro- 
visions, etc.,  in  ice  boxes  is  very  complete. 
It  is  the  most  modern  equipped  and 
original  designed  car  in  existence.  There 
is  not  a  piece  of  common  glass  in  the  cars ; 


LOrOAIOTIVE    KNOINEERINO 

the  window  and  door  panes  arc  all  of  the 
linest  French  plate. 

The  cars  are  equipped  with  Huhoup's 
wide  vestibules;  Gold's  double-coil  steam 
heat;  Pintsch  gas;  triple-acting  brakes; 
the  railway  company's  standard  six-wheel 
trucks,  with  McKec  Fuller  38-inch,  steel- 
tired  wheels  and  Sterlingworth  brake 
beams. 

Weight  of  each  car  is  112,000  pounds, 
and  they  will  run  between  Greensboro,  N. 
C,  and  Montgomery,  Ala. 
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ployecs  to  organize  the  Metropolitan 
Street  Railway  Association,  which  is  a 
benevolent  association,  and  has  been  of 
great  service  to  the  men  connected  with 
it.  They  had  the  third  anniversary  of  the 
organization  last  month.  'Ihcre  was  an 
immense  crowd  in  attendance,  and  at  the 
finish  of  the  business  proceedings  a  com- 
mittee of  the  employes  presented  Mr. 
Vrceland  with  a  handsome  loving  cui> 
and  a  set  of  resolutions,  formed  and 
framed,    as    an    expression    of    the    higli 
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H.  H.  Vreeland  on  Capital  Combinations 

Mr.  H.  H.  Vreeland.  president  of  the 
Metropolitan  Street  Railway  Company  of 
New  York,  and  better  known  to  surface 
railroad  men  through  his  being  president 
of  the  New  York  Railroad  Club,  rose  to 
his  present  position  from  train  service  on 
surface  railways,  and  unlike  many  others 
who  have  risen  from  the  ranks,  ahvays 
has  displayed  a  warm  interest  in  the  men 
w'ho  still  fill  those  positions.  Since  he 
became  president  of  the  Metropolitan 
Railway  Company  Mr.  Vreeland  has  done 
a  great  deal  to  make  life  more  comfort- 
able for  the  men  under  his  charge,  and  to 
help  them  in  any  efforts  they  make  to- 
wards the  line  of  self-help. 

Three    years    ago    he    helped    the    em- 


esteem  which  the  employes  of  the  Metro- 
politan Street  Railway  Company  have  for 
their  president.  In  the  course  of  the  re- 
marks made  to  the  meeting.  Mr.  Vree- 
\r'nA  said : 

".\t  a  time  Uke  this,  when  there  is  so 
much  misleading  talk  indulged  in  con- 
cerning the  evil  effects  to  workingmen  of 
1,-rge  combinations  of  property,  it  is  well 
for  us  to  study  our  own  case  and  inquire 
what  the  effect  of  combination  has  been 
upon  us.  It  is,  of  course,  no  part  of  our 
duty  to  here  discuss  the  affairs  of  any 
other  class  than  our  own.  \V"e  are  rail- 
road men.  pure  and  simple,  and  we  must 
regard  movements  and  tendencies  as  they 
would  affect  ourselves  and  our  business. 
Probably  in  no  industry  in  the  world  has 
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consolidation  been  more  active  in  the  la^it 
ten  years  than  in  railroads.  In  fact,  rail- 
road history  of  that  period  is  one  continu- 
ous record  of  "combinations,'  'amalgama- 
tions,' "mergings,"  'leasings,'  or  whatever 
terms  lawyers  please  to  give  to  one  and 
the  same  thing.  In  the  nine  years  since 
1890,  946  railroads,  aggregating  63,000 
miles,  have  been  consolidated. 

"None  of  the  eloquent  gentlemen  whose 
prerogative  it  is  to  interest  themselves  in 
everyone  else's  business,  will  claim  that 
by  reason  of  this  consolidation  the  num- 
ber of  railroad  employes  in  the  United 
States    has    been    lessened    or    wages    re- 


mand for  greater  safety  and  improved  fa- 
cilities has  created  a  demand  for  two. 

"Xothing  will  bring  the  fact  home  to 
your  minds  more  surely  than  a  glance  at 
the  past  and  present  of  the  railroad  .sys- 
tem on  which  you  arc  employed.  Do  you 
find  that  the  introduction  of  electricity  as 
a  motive  power  instead  of  horses  has  in- 
creased or  diminished  the  working  forces 
on  the  street  railways  which  constitute 
the  Metropolitan  system?  That  system  as 
now  consolidated  has  a  wage  list  ten 
times  as  great  as  that  when  its  constituent 
properties  were  operated  separately  and 
by  horses.     Nor  is  this  all,  for  with  every 


BCFFET   OF    SOUTHERN    DINING    C.\R. 


duced.  It  is  true  these  consolidations 
have  saved  millions  of  dollars  paid  to 
high-class  and  ornamental  officials,  but 
so  far  as  the  operating  and  working 
forces  are  concerned  (and  with  this  we 
are  most  interested),  the  effect  has  been 
good.  Within  the  period  named,  hours  of 
labor  have  been  lessened  and  wages  ni- 
creased,  and  in  that  time  the  number  of 
railroad  employees  has  grown,  not  alone 
by  reason  of  extended  mileage,  but  be- 
cause even  the  so-called  labor-saving  im- 
provements have  called  for  more  human 
help.  I  think  it  is  safe  to  say  that  in 
every  instance  where  an  improved  ap- 
pliance  has   displaced   one    man.    the   de- 


increase  in  the  volume  of  the  list  of  paid 
operators,  there  has  been  a  marked  im- 
provement in  the  personnel  and  in  the 
standard  of  the  men.  No  one  who  knows 
the  truth  would,  for  instance,  think  of 
comparing  the  employes  of  this  system 
with  the  rag-tag  and  bobtail  tliat  consti- 
tuted the  working  force  of  its  constituent 
parts  or  companies  when  they  were  separ- 
ately operated  by  horse-power.  The  ef- 
fect of  consolidation  upon  us  has  been  to 
elevate  out  of  the  slough  of  what  is  con- 
temptuously called  'miscellaneous  labor' 
between  five  and  six  thousand  men  into 
a  distinct  class,  in  which  not  only  muscle 
luit  lir.'iin  is  demanded." 


Fast  Runs  on  the  Pennsylvania  Rail- 
road. 

Through  the  courtesy  of  Mr.  Theo.  N. 
Ely,  chief  of  motive  power  of  the  Penn- 
sylvania Railroad,  we  have  received  the 
following  particulars  of  fast  trains  run 
during  the  past  season.     Mr.  Ely  writes: 

"The  Class  E-i  locomotives  have  done 
very  satisfactory  work  on  our  seashore 
line  this  season  with  fast  and  heavy  trains 
— among  others  those  scheduled  60  min- 
utes from  the  Philadelphia  side  of  the 
Delaware  River  and  55  minutes  from 
Camden  to  Atlantic  City,  or  at  the  rate  of 
63.6  miles  per  hour  for  the  distance  of 
58.3  miles.  As  five  minutes  is  rather  short 
time  in  which  to  make  the  ferry  and  get 
the  passengers  on  tlic  train,  the  actual 
running  time  has  frequently  been  less  than 
that  given. 

"I  enclose  a  memorandum  of  some  ex- 
ceptional runs  which  may  be  of  interest 
to  you.  You  will  note  that  the  numbers 
of  cars  and  weights  of  trains  are  very 
large  for  the  speeds  made." 

It  seems  to  us  that  tlje  speed  of  93.5 
miles  is  the  highest  authentic  train  .speed 
on  record. 

Some  exceptional  runs  of  regular  trains 
liauled  by  Class  E-i  locomotives  from 
Camden  to  Atlantic  City,  distance  of 
58.3  miles,  Pennsylvania  Railroad  line 
(W.  J.  &  S.  R.  R.)  : 


July  16 

July  20 

July  31     Sept.  aa 

26g 

7 

466,100 
317 
51 

68.6 

1' 

538.850 
306 
53 

66 

Number  of  cars 

WeiRht  of  train  empty. 
lbs 

8              5 
526,640  !  ^d8.oc;o 

Number  of  passengers. 

Running  time,  min... 

Rate    of      speed     for 

whole  distance 

3  6g 
50  J2 

69.3 

152 
5> 

67.1 

Portions  of  above  runs  that  were  made  at 
unusually  high  speeds : 


July  18,     Winslow  Junct.  to  Ab- 

secon 24.9 

Winslow  Junct.  to  Draw- 
bridge      30.6 

July  20,     Winslow  Junct.  to  Draw- 

,       bridge 30.6 

July3i,     Winslow  Junct.  to  Draw- 
bridge       30.6 

Winslow   Junct.    to   Ab- 

secon 24-9 

Sept. 22,    Berlin  to  East  Hammon- 

ton 16.8 

East  Hammonton  to  Ab- 

seron i<S.7 

Berlin  to  Pomona 30.0 

Waterford  10  Pomona. . . .  I  23.7 
Hammonton  to  Pomona.  16.2 
Eiwood  to  Pomona 10.  i 


as 


6.S 

i=s 


13 
23 
24 

18 
14 

12 

22}i 
•  6'A 

loH 
6K 


83 

79.8 
76.5 
81.6 

83 

72 

93- S 

83.1 

86 

92 

93 


The  Toronto  Globe  is  responsible  for 
the  statement  that  five  locomotives  were 
shipped  from.  New  York  to  England  in 
1840,  and  tries  to  console  their  English 
cousins  by  assuming  that  it's  a  "long  time 
between  shipments,"  to  paraphrase  an  old 
saying.  We  are  inclined  to  doubt  the 
statement  ourselves,  as  the  locomotive 
business  was  not  very  flourishing  in  the 
United  States  at  that  time  and  not  likely 
to  do  much   exporting. 


Nf; 
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Brooks    Twelve-Wheeler    for    Illinois 
Central. 

■|'lie  enormous  ivvclvc-wliccl  engine 
herewith  shown  was  recently  built  by  the 
Brooks  Locomotive  Works  for  the  Illinois 
Central  Railway  Company.  The  engine 
has  a  total  weight  of  232,20a  [xniiuls,  of 
which  193,200  pounds  are  on  tlie  drivers 
and  39,000  pounds  on  the  truck.  The  total 
wheel  base  of  the  engine  is  26  feel  6 
inches,  of  which  IS  feet  9  inches  is  the 
driving  wheel  base.  The  total  wheel  base 
of  engine  and  tender  is  55  feet  2)4  inches, 
and  the  total  length  over  engine  and  ten- 
der is  65  feet  7->ii  inches.  Tlic  center  of 
the  boiler  is  9  feet  8  inches  above  the  rails, 
and  the  stack  is  15  feet  5  inches  above  the 
rails. 

The  cylinders  are  23  x  30  inches,  and 
the  driving  wheels  57  inches  in  diameter, 
with  cast  steel  centers.  The  journals  of 
the  driving  main  axle  are  g'A  x  12,  and  the 
others  9  x  12.  The  truck  journals  are  S'A 
X  12.  The  main  wheel  feed  is  10%  x  8'.-2 
inches.  The  main  crank  pin  is  71/2  x  7. 
The  main  coupling  pin  is  Sj.^  x  5  and  tlic 
main  pin  diameter  wheel  feed  8%  inches. 
From  these  figures  it  will  be  seen  that  very 
liberal  bearing  and  feeding  surfaces  have 
been  provided. 

The  length  of  main  rod  between  centers 
i;  q8  inches.  The  steam  ports  are  28 
inches  long  by  2J/2  inches  wide,  and  the 
exhaust  port  has  an  area  of  no  square 
inches.  The  valves  are  improved  piston, 
with  a  maximum  travel  of  7  inches.  The 
steam  lap  is  I'-i  inches,  lead  in  full  gear 
1-16  inch. 

The  boiler  is  Player  Belpaire  wagon 
top,  82  inches  diameter  at  the  front,  and 
carrying  a  working  pressure  of  210 
pounds. 

The  firebox  is  132  inches  long,  42  inches 
wide  and  go  inches  deep  in  front  and  Si^/i 
inches  in  back.  There  are  424  tubes,  2 
inches  diameter  and  14  feet  8^  inches 
long.  The  firebox  pro\;ides  263  square 
feet  of  heating  surface,  the  tubes  3,237 
square  feet,  the  total  being  3,500  square 
feet.     The  grate  area  is  37.5. 

Jerome  packing  is  used  for  piston  rods, 
and  Westinghouse  automatic  air  brake  is 
used  for  drivers  and  tender,  with  a  gYz- 
inch  pump.  The  drivers  have  American 
outside  equalized  brake,  with  shoes  on 
back  of  wheels.  Nathan  sight  feed  lubri- 
cators are  used  on  the  engine  and  Ashton 
safety  valves.  Hancock  inspirator  is  used 
for  feeding  purposes,  and  Frencli  springs 
are  used  throughout. 


If  it  is  to  be  allowed  that  all  boats  from 
a  mudscow  to  an  excursion  boat  always 
have  the  right  of  way  over  trains  at  draw- 
bridges, the  sooner  railroads  elevate 
enough  to  clear,  the  better.  We  recently 
saw  an  old  brick  schooner  block  over  a 
thousand  business  men  nearly  half  an 
hour  by  getting  stuck  in  the  draw.  and. 
being  one  of  the  men.  it  didn't  strike  us 
as  being  just  the  thing. 
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Plain  Talks  to  the  Boys. 

GOOD  FIRING. 

Well,  I  see  that  we  have  a  very  good- 
looking  audience  at  this  meeting,  all 
classes  represented — ofticials,  traveling  en- 
gineers, locomotive  engineers,  firemen  and 
all ;  glad  to  see  you  here.  What  shall  we 
talk  about  this  time? 

"How  can  we  learn  to  fire  without  mak- 
ing any  dense  black  smoke?"  you  say. 

Now,  that  is  a  pretty  extensive  question 
to  answer  in  one  meeting;  some  roads 
work  at  it  for  six  and  eight  months  before 
they  make  much  of  a  showing;  so  do  not 
expect  to  hear  all  about  it  at  this  time; 
wc  will  try  and  touch  the  high  points. 

Firing  bituminous  coal  without  making 
much  black  smoke  is  nothing  new;  it  has 
been  done  off  and  on  at  times  for  the  last 
forty  years,  and  was  done  just  the  same 
way  then  that  they  are  trying  to  do  it  to- 
day. Some  roads  have  had  it  done  for 
years  very  successfully  and  kept  it  to 
themselves  in  a  manner,  and  when  there 
was  a  general  change  in  the  motive  power 
office  something  else  generally  took  all  the 
attention,  and  in  a  very  short  time  the 
black  fog  began  to  roll  out  of  all  the  stacks 
again. 

The  trouble  was  the  times  were  not  ripe 
for  it;  it  was  so  much  more  work  to  do 
smokeless  firing  and  took  so  much  watch- 
ing out,  botli  by  officials  and  eijginemcn, 
that  it  would  be  neglected,  and  soon  every- 
body would  settle  down  into  a  Rip  Van 
Winkle  sleep  over  it. 

But  lately  it  has  been  argued  over  from 
every  point  of  view ;  officers,  and  in  many 
cases  the  enginemen,  have  made 'visits  to 
the  roads  where  it  is  done  regularly,  and 
have  seen  with  their  own  eyes  that  it  can 
be  done  most  anywhere  if  enough  pains 
are  taken  with  firing  and  working  the  en- 
gine. There  is  just  where  it  rubs  hard 
enough  to  make  a  sore  spot — it  is  a  great 
deal  more  work  to  learn  how  than  the  old 
way.  Besides,  most  of  us  learned  how  to 
fire  the  old  style,  so  it  comes  natural  for 
us  to  like  it  best.  We  learned  ho\y  to  keep 
the  little  engines  hot  then,  and  this  new 
way — as  they  call  it— is  such  a  radical  de- 
parture that  we  don't  see  how  it  can  be 
done  on  the  big  engines  that  are  doing 
the  work  at  present.  But  it  has  come  to 
stay,  and  however  unpleasant  it  is  to  drop 
our  old  customs  and  habits  and  take  up 
new  ones,  yet  when  we  see  that  a  new 
method  is  a  success  we  should  get  to  the 
front. 

"But  it  is  not  a  success."  you  say,  "It  is 
impossible  to  do  it  on  our  road ;  we  have 
tried  it  faithfully,  and  when  we  had  no 
smoke  we  had  no  steam." 

Well;  now,  if  I  remember,  you  talked 
the  same  way  when  the  oil  schedule  was 
first  started.  The  coal  business  is  not  half 
as  hard  to  learn  as  to  run  an  engine  on  a 
short  allowance  of  oil,  but  you  are  doing 
it  every  day.  Seems  to  me  a  lot  of  the 
boys  said  that  if  they  paid  one-half  as 
much   attention   to  the  saving  of  coal   as 


they  were  doing  for  the  oil  it  would  save  a 
good  many  times  more  money.  They  have 
taken  you  at  your  own  suggestion,  and  are 
now  putting  all  their  attention  on  the  coal 
question,  and  the  emission  of  black  smoke 
is  the  test  of  economy. 

All  reforms  hurt  someone,  a  few  hurt 
most  everybody ;  but  this  reform  in  firing 
soft  coal  will  hurt  less  than  any  of  the 
many  reforms  that  have  been  taken  up  in 
the  last  ten  years.  More  men  have  been 
disciplined  because  they  could  not  or  did 
not  make  good  air-brake  stops  than  will 
get  in  trouble  on  account  of  making  too 
much  black  smoke.  If  one  mah  or  set  of 
men  can  do  the  good  work  right  along 
every  day  with  a  certain  engine  and  train, 
there  is  no  way  of  proving  that  another 
set  of  men  should  not  do  it  also.  Better 
learn  how  it  is  done.  It  is  not  so  much  a 
matter  of  one  shovel  firing  as  a  matter  of 
skill  in  getting  each  scoop  of  coal  just 
where  it  belongs,  and  not  too  much  in  any 
one  place :  that  takes  steady,  continuous 
firing  and  as  light  a  charge  at  each  time 
as  the  working  of  the  engine  will  justify. 
Any  firing  is  "one-shovel  firing,"  for  you 
cannot  put  in  but  one  scoopful  at  a  time ; 
it  is  the  interval  between  the  scoops  that 
counts.  Keep  the  fire  even,  so  it  will  burn 
even  all  over  the  grate  and  steady,  not 
black  at  one  time  from  a  heavy  fire  and 
thin  in  spots  at  another  time,  as  it  is 
when  burned  out  a  little  more  than  it 
should  be,  which  is  the  condition  of  a  fire 
on  the  grate  with  heavy  charges  and  a  wait 
between  firings.  Then  you  will  have  to 
admit  some  air  over  the  fresh  coal  by  hold- 
ing the  door  on  the  latch  and  using  the 
blower  when  necessary. 

There  is  one  thing  dead  certain :  If  you 
try  to  burn  more  coal  per  hour  than  the 
grate  surface  can  take  care  of  you  will 
have  lots  of  smoke  and  none  too  much 
steam;  and  it  is  also  certain  that  you  can 
get  perfect  combustion  of  a  larger  amount 
of  coal  per  hour  if  fed  in  continuous  and 
smaller  charges  than  when  a  heavy  fire  is 
put  in  to  "hold  her,"  and  wait  till  it  gets 
going  good  and  put  in  another  heavy  load. 
And  do  not  forget  that  the  way  an  engi- 
neer works  an  engine  means  success  or 
failure  for  the  fireman  in  keeping  down 
the  black  smoke.  If  she  is  pounded  hard 
into  a  station  with  a  light  fire  that  the 
smoke  is  roasted  out  of  and  then  shut  off 
quick  from  a  full  throttle,  most  any  fire 
will  go  back  on  you  in  starting  out,  or  else 
take  so  much  coal  to  hold  it  on  the  grates 
that  you  will  have  smoke  when  pulling  out. 

The  engineer  has  as  much  to  do  with 
smokeless  firing  as  the  fireman ;  for  that 
reason  on  many  roads  the  engineer  is  held 
responsible  for  the  work. 

In  all  new  methods  there  must  be  an  in- 
structor, and  on  his  tact  and  ability  to 
show  the  others  much  depends.  A  visit  to 
some  of  the  numerous  roads  where  the 
plan  is  in  service  will  help  out.  This  will 
likely  be  assigned  to  the  traveling  engi- 
neer, or  make  a  new  place,  that  of  travel- 
ing fireman.     He   should   get  out   on   the 


road  and  show  how  this  work  is  to  be 
done.  It  may  have  been  ten  or  fifteen 
years  since  you  have  handled  a  scoop  regu- 
larly ;  because  you  can  tell  someone  else 
how  it  should  be  done  do  not  be  too  sure 
that  you  can  do  it  the  first  trial ;  it  takes 
some  practice  to  get  into  the  hang  of  it. 
Now,  if  you  were  going  to  show  some  man 
how  the  work  is  done  by  handling  the 
scoop  yourself,  you  would  not  like  to  pick 
out  the  worst  engine  and  train  to  begin 
on ;  you  would  rather  take  an  engine  that 
was  handled  so  that  success  would  follow 
the  first  effort ;  it  is  more  convincing  than 
when  it  takes  a  good  many  trials  on  the 
same  engine. 

Just  remember  this  point  when  you  ex- 
pect the  enginemen  to  change  their  meth- 
ods, and  start  in  on  the  easy  runs  first. 
Take  the  light  passenger  runs;  when  you 
get  them  in  line,  take  the  heavier  ones, 
then  the  freights,  and  give  the  men  a 
chance  to  get  to  the  top  by  easy  stages ;  it 
is  not  fair  to  take  hold  of  the  hardest  ones 
first;  let  the  primary  class  work  come  first. 
Get  the  valves  squared  up,  packing  and 
valves  all  tight,  flues  cleaned,  grates 
evened  up  so  the  air  spaces  are  all  alike, 
brick  arches  put  in  and  boilers  cleaned  out, 
then  you  will  be  ready  for  a  good  start; 
nothing  less  is  fair  either  to  the  men  or  the 
company  if  you  expect  good  results. 

Then  the  officer  in  charge  of  the  coal 
distribution  can  help  along  considerably. 
Instead  of  having  five  or  six  different 
kinds  of  coal  scattered  over  the  system, 
sometimes  all  the  kinds  used  on  one  di- 
vision, let  one  kind  be  assigned  to  one 
coaling  station,  and  keep  it  there  while 
the  supply  holds  out,  and  if  possible  have 
the  same  kind  all  along  the  division.  With 
different  kinds  of  coal  on  the  line  for  one 
run  of  an  engine,  each  of  them  requiring 
a  dift'erent  treatment  to  get  the  best  re- 
sults, and  all  the  kinds  on  the  same  tender, 
put  on  at  different  coal  chutes,  or  at  the 
same  chute  on  different  days,  the  fireman 
works  along  with  one  kind  of  coal  with 
fair  success,  so  that  he  feels  encouraged, 
till  he  gets  back  into  another  kind  on  the 
tender,  and  that  mixes  him  up.  Now,  to 
give  the  men  a  fair  show  give  them  the 
same  kind  of  coal  on  their  division;  it  is 
a  matter  of  considerable  moment,  for  the 
engines  can  be  arranged  to  steam  well  on 
a  certain  kind  of  coal,  but  are  all  out  with 
another  kind,  and  have  to  be  changed  in 
the  front  end  to  do  good  work.  Some 
varieties  of  coal  need  a  soft  draft,  others 
need  a  fierce  one,  and  to  get  steam  at  all 
times  with  all  the  kinds,  the  exhaust  is 
made  sharp  enough  to  cut  the  hard  kind 
and  wastes  the  very  soft,  free-burning 
coal.  This,  of  course,  works  dead  against 
smokeless  firing,  as  it  calls  for  a  heavy 
fire  at  all  times. 

This  is  no  fancy  sketch,  Mr.  Superin- 
tendent ;  it  is  a  very  uncomfortable  fact  to 
al!  concerned,  and  it  is  in  your  hands  to 
remedy  in  a  great  measure. 

Smokeless  firing  cannot  all  of  it  be  done 
by  circulars  from  the  officers.     It  takes  in- 
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lelligcnt  co-operation  on  all  the  points. 
More  of  the  requirements  in  a  meclianical 
way  are  overlooked  than  should  be.  Take 
ihe  roads  where  it  is  a  success,  and  you 
will  find  that  all  hands  enter  into  it  and 
keep  at  it  right  along,  till  it  shows  good 
results  both  in  comfort  and  economy.  It 
can't  be  done  right  off  on  any  but  the 
favorable  runs,  but  practice  makes  perfect 
in  the  long  run. 

"But  you  have  not  told  us  how  to  fire 
without  making  any  smoke  yet,"  you  say. 

Well,  now,  that  depends  on  what  you 
are  looking  for.  If  it  is  printed  informa- 
tion, there  is  lots  of  it  in  circulation,  so  it 
need  not  be  repeated  here.  If  it  is  a  trial 
on  an  engine,  that  depends  on  yourself. 

The  conditions  of  the  engine  and  the 
way  she  is  vi'orkcd  to  handle  the  train 
properly  cut  a  big  figure.  In  some  cases  it 
seems  impossible  to  do  much  on  the  first 
trial,  but  try,  try  again,  is  a  good  plan. 
Don't  wait  till  everybody  else  has  done 
their  part  before  you  start  in ;  get  at  it 
yourself,  no  matter  what  position  you 
hold.  I  am  sure  the  American  engineman 
is  equal  to  this  work,  and  will  make  it  a 
success  when  he  gets  down  to  the  business. 


minutes.  This  is  fully  up  to.  if  not  su- 
perior to,  the  speed  daily  attained  on  the 
Mnglish  Great  Western  between  Padding- 
ton  and  London." 

This  time  was  made  on  a  section  of  the 
Lake  Shore,  and  the  officials  of  that  road 
take  pride  in  pointing  out  that  the  road 
had  as  far  back  as  1853  engines  that  could 
reel  off  the  miles  at  the  rate  of  69.6  miles 
an  hour. 

The  above  mentioned  run  was  made  by 
an  inside  connected  engine  with  four  6- foot 
driving  wheels;  cylinders,  13x20  inches; 
a  wood  burner,  carrying  about  120  pounds 
of  steam ;  although,  as  there  were  no 
steam  gages  used  on  the  road,  it  could  not 
be  definitely  stated  what  her  pressure  was. 
The  engine  was  built  at  Manchester, 
N.  H.,  and  was  run  by  Engineer  Wm. 
Huxley.  The  name  of  the  fireman  or 
train  crew  was  not  known  to  our  infor- 
mant.   The  round  trip  was  made  in  exact- 


Special  Floor  Boring  Machine. 

Another  heavy  tool  recently  built  by  the 
Newton  Machine  Tool  Works,  of  Phila- 
delphia, for  the  Brooks  Locomotive  Works 
is  shown  in  the  accompanying  engraving. 
It  was  designed  for  boring  piston-valve 
chambers  in  the  saddles,  and  a  face  mill 
is  then  put  in  the  bar,  and,  after  the  table 
is  turned  a  quarter  revolution,  the  spots 
for  steam  and  exhaust  pipes  are  milled 
oflf. 

The  size  of  the  machine  can  be  appre- 
ciated when  it  is  known  that  the  table  is  6 
feet  in  diameter.  It  is  moved  by  gear  and 
pinion,  and  is  provided  with  an  index  for 
quartering.  The  bar  can  be  raised  to  a 
height  of  48  inches  over  the  table,  while 
the  head  has  a  vertical  movement  of  30 
inches  and  transverse  movement  of  48 
inches.  The  boring  bar  is  SJX  inches  in 
diameter,  movement  of  50  inches  and  eight 
changes  of  feed.  The  milling  feed  is  of 
the  Sellers  friction-disk  type,  so  any  feed 
is  obtainable.  The  whole  tool  weighs 
43,000  pounds. 


Remarkably  Fast  Run  Made  46  Years 
Ago. 

In  these  days  of  flyers,  when  the  speed 
of  engines  is  a  general  topic  of  conver- 
sation among  railroad  officials,  it  is  inter- 
esting to  read  this  clipping  from  the 
Scientific  American  of  the  issue  of  July  2, 
1853: 

"A  locomotive  dispatched  from  La  Porte 
to  Chicago  for  a  physician  to  attend 
Robert  Doxtader,  president  of  the  road, 
who  died  at  that  place  of  apoplexy,  ran 
the  distance  and  back  in  I  hour  and  40 
minutes.  The  distance  is  58  miles  each 
way,  making  a  speed  of  116  miles  in  100 


and  hearty  yet,  making  his  regular  runs. 
The  reminiscences  of  old-time  methods  of 
railroad  work  which  he  relates  arc  very 
interesting. 

One  of  the  engines  he  fired  and  ran 
while  on  the  Mad  River  Railroad  was  the 
first  engine  built  by  the  Rogers  people. 
One  of  them  was  outside  connected,  and 
had  the  throttle  and  reverse  lever  located 
on  the  left  side  of  the  rear  end  of  boiler. 
This  engine  was  named  "Sandusky."  S\v: 
was  very  smart,  and  did  better  service  in 
proportion  to  her  size  than  the  large  en- 
gines of  the  prc-cnt  day. 


Tests  of  Brake  Shoes. 

The  Standing  Committee  of  the  Master 
Car  Builders'  Association  on  Brake-Shoe 
Tests  has  decided  to  make  another  series 
of  tests  at  an  early  date,  which  will  in- 
clude only  brake  shoes  of  new  kinds  that 


A  NEW  HORIZONTAL  FLOOR  BORING  MACHINE. 


ly  2  hours,  of  which  20  minutes  was  used 
in  turning  the  engine,  switching  the  coach 
and  waiting  for  the  doctor.  The  depot 
was  at  Van  Buren  street,  as  it  is  now,  and 
the  turntable  located  at  Twelfth  street. 

The  track  was  laid  with  T-rails.  but  was 
in  very  bad  shape ;  so  bad  that  Mr.  Dox- 
tader had  shortly  before  issued  orders  for 
the  work  trains  to  work  Sundays  also,  be- 
ginning on  the  following  Sunday. 

This  information  was  given  us  by  Engi- 
neer Henry  E.  Stone,  of  the  Lake  Shore 
&  Michigan  Southern  Railway,  living  at 
Elkhart,  and  running  a  passenger  engine 
on  the  Kalamazoo  division.  Mr.  Stone  is 
now  in  the  fifty-third  year  of  his  railroad 
service,  having  begun  on  the  Mad  River 
Railroad  on  May  10,  1847.  and  came  on  the 
Alichigan  Southern  &  Northern  Indiana 
Railroad  in  1851.  but  was  not  there  con- 
tinuously till  March  19,  1867.    He  is  hale 


have  not  already  been  tested  by  the  com- 
mittee, and  which  may  properly  be  con- 
sidered as  being  in  the  market,  or  having 
some  considerable  use  on  some  rail- 
roads. 

All  brake  shoe  manufacturers  who  wish 
to  avail  themselves  of  this  opportunity  to 
have  their  shoes  tested  should  communi- 
cate at  once  with  the  chairman  of  the 
committee  in  reference  to  the  details  of 
the  test,  and  should  state  in  their  com- 
munication to  the  chairman  to  what  ex- 
tent their  shoe  is  in  use. 

Communications  should  be  addressed  to 
the  chairman,  Mr.  S.  P.  Bush,  superinten- 
dent of  motive  power.  P.,  C,  C.  &  St.  L. 
Ry.  Co..  Columbus,  Ohio. 

S.  P.  Bush, 
Geo.  Gibbs, 
R.  P.  C.  Sanderson, 
Committee. 
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Piston  Rod  Roller. 

Mr.  Chas.  Markel,  one  of  our  friends  in 
Clinton.  Iowa,  sends  us  a  blueprint  of  a 
new  piston-rod  roller  that  is  being  success- 
fully used  in  the  Chicago  &  Northwestern 
shops  at  that  point.  As  will  be  seen,  it 
fastens  right  in  the  toolpost,  and  is  fed 
along  by  latlie  carriage.  The  details  are 
so  clearly  shown  that  further  explanation 
seems  unnecessary. 


probably  "found  it  convenient  to  make 
them  so."  Why  don't  grown-ups  talk  a 
little  more  in  that  strain,  instead  of  black- 
guarding each  other's  practice  because  it's 
different  from  their  own.  In  other  words, 
let  A  be  charitable  enough  to  assume  that 
B  does  so-and-so,  not  for  the  sake  of  be- 
ing different  from  A,  or  because  he  is  too 
ignorant  to  know  better,  but  simply  be- 
cause he  "finds  it  convenient  to  do  so." 


A  Little  Honest   Criticism. 

A  correspondent  writes : 

In  a  letter  received  some  time  ago  from 
a  lad  of  mine  at  school  in  England,  oc- 
curred the  following  passage :  "I  showed 
the  photos  to   Mrs.   H and   she  said 


Success  of  the  New  York  Central  Ten 
Wheel  Passenger  Engine. 

In  tlio  .\iigust  number  of  Locomotive 
Engineering,  we  published  line  drawings 
and  a  half-tone  engraving  of  "948,"  one  of 
the  New  York  Central  ten-wheel  passen- 


freedom  from  the  small  defects  that  cause 
the  brcakers-in  of  locomotives  much  an- 
noyance. 

We  recently  received  from  Mr.  A.  M. 
Waitt,  superintendent  of  motive  power  of 
the  New  York  Central,  a  blueprint  show- 
ing one  of  these  engines  hauling  sixteen 
passenger  cars,  nine  of  them  being  Wag- 
ner cars  of  the  fullest  capacity.  The  total 
length  of  the  train  was  1.212  feet,  and  the 
total  weight  916  tons.  This  train  was  the 
Southwestern  Limited.  The  run  was  made 
from  the  Grand  Central  Station  to  Al- 
bany in  the  scheduled  time  of  3  hours  and 
IS  minutes.  The  engine  seemed  perfectly 
up  to  the  capacity  of  the  train,  and  could 
probably  haul  a  car  or  two  more,  under 
favorable  conditions. 


L<ic<imotive  Engineering 


PISTON  ROD  ROLLER. 


they  were  very  nice;  she  thought,  how- 
ever, that  the  chimneys  were  rather  small 
for  the  body  of  the  engine.  I  thought  so, 
too,  but  I  daresay  they  find  it  convenient 
to  make  them  so." 

Now,  sir,  I  don't  know  how  this  strikes 
you,  but  I  think  a  pretty  good  sermon  on 
"Criticism"  could  be  preached  from  the 
above  as  a  text.  A  boy  thirteen  years  old 
has  some  engine  pictures  sent  him.  hears 
some  honest,  unbiased  criticism  and  gives 
a  little  of  his  own — and  there  the  matter 
ends.  Some  of  the  older  critics,  on  both 
sides  of  the  water,  might  learn  a  lesson 
from  the  above.  The  boy  being  unpreju- 
diced (for  in  English  schools  a  hatred  of 
foreign  countries  is  not  instilled  into  the 
children),   he  was  free  to  opine  that   we 


ger  engines,  then  just  going  into  service. 
We  have  heard  from  time  to  time  that 
these  engines  were  doing  splendid  service 
and  that  their  performance  has  been  away 
beyond  the  expectation  of  the  manage- 
ment. 

The  engines  have  cylinders  20  x  28 
inches,  driving  wheels  70  inches  diameter 
and  wagon-top  boilers  which  provide 
2,886.16  square  feet  of  heating  surface,  and 
a  grate  area  of  30.32  square  feet.  The 
tractive  power  in  starting  is  a  little  over 
27.200  pounds.  An  engine  of  that  sort  is 
calculated  to  do  extraordinarily  good  work 
in  train  hauling.  These  have  certainly 
justified  proportions  settled  upon.  They 
were  built  by  the  Schenectady  Locomo- 
tive   Works,    and   are   displaying   a    great 


The  Baltimore  &  Ohio  Railroad  have 
made  a  radical  change  in  their  method  of 
running  dining  cars,  and  the  new  plan  is 
meeting  with  popular  approval.  Begin- 
ning with  June,  all  meals,  except  dinners, 
Iiave  been  served  on  the  "a  la  carte"  plan. 
Hitherto  on  the  main  line  all  service  was 
at  the  uniform  rate  of  $1  per  meal.  Two 
new  dining  cars  have  been  built  and  have 
been  in  service  since  July  1st,  so  that  all 
through  trains  are  now  provided  with  first- 
class  dining  cars.  An  extension  of  the  din- 
ing-car system  has  also  been  made  between 
New  York  and  Washington,  by  which  the 
train  leaving  Washington  at  I  P.  M.  and 
the  Chicago  express  leaving  New  York  at 
1.25  P.  M.  will  have  full  dining-car  ser- 
vice. 
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.Ill  li-ttcrs  in  this  Department  must  have  name  oj  aiilhor  allachcd. 


A  Mexican  Locomotive  in  Gala  Dress. 

I  have  seen  iiholos  of  engines  decorated 
for  different  occasions  in  Locomotive  En- 
gineering, so  I  send  you  one  of  Mexican 
Southern  engine  No.  8,  which  I  tliink  will 
compare  favorably  with  any  that  I  have 
seen.  The  engine  was  decorated  for  Sep- 
tember 16,  which  is  Independence  Day  of 
Mexico.  The  steel  engraving  in  front 
of  headlight  is  of  President  Diaz,  the 
ones  on  sides  of  tender  are  of  Hidalgo,  the 
Washington  of  Mexico.  Cannons  and 
rifles  are  made  of  wood,  suitably  painted 
and  bronzed ;  there  arc  also  small  drum 
and  drumsticks,  bugle  and  belt  of  cart- 
ridges, pyramid  of  cannon  balls,  buckets 
on  cannon  rammers  and  sponges,  all  of 
which  can  be  seen  in  photo.  The  engine 
took  a  passenger  train  from  Pueblo  to 
Oaxace  on  the  16th.  N.  Barrett. 

Pueblo,  Mexico. 


Definition  of  Time-Table. 

"Define  a  time-table"  is  one  of  the  prom- 
inent features  of  the  catechetical  examina- 
tion propounded  by  the  transportation  de- 
partment for  candidates  to  answer  who  are 
aspirants  for  promotion.  The  inability  to 
give  a  lucid  and  logical  explanation  of  this 
interrogation  has  wilted  many  an  aspirant's 
ambition.  This  is  evident  from  the  fact 
that  all  railway  journals  are  now  and  then 
asked  to  give  their  version  of  a  time- 
table. 

This  is  the  rule  the  writer  has  formu- 
lated to  define  a  time-card :  A  time-table 
is  the  general  law  governing  the  move- 
ments of  trains.  It  designates  the  time 
or  arrival,  or  departure,  or  both,  of  all 
regular  trains  at  all  stations. 

A  time-table  controls  the  movements  of 
irregular  trains  as  well  as  the  regular 
scheduled  trains.  It  designates,  or  indi- 
cates, the  time  regular  trains  will  be  at 
certain  given  points,  and  therefore  shows 
the  irregular  trains  what  margin  they  have 
to  work  on  before  infringing  on  the  time 
and  rights  of  the  regular  trains. 

The  "Standard  Code  of  Train  Rules"  is 
by  no  means  perfect  and  free  from  criti- 
cism. The  writer  entertains  the  opinion 
that  it  would  be  a  wise  plan  to  discuss  the 
faulty  rules  in  Locomotive  Engineering. 
that  railway  employes,  especially  those 
who  are  expecting  advancement,  may  be 
aided  in  obtaining  a  more  thorough  knowl- 
edge of  those  rules. 

The  technical  discussion  in  the  air-brake 
department  of  this  journal  has  accom- 
plished in  this  branch  excellent  results.  ."^ 
similar  treatment  of  the  train  rules  would 
have  an  equally  beneficial  effect.  The  effi- 
cient  railway   employe   aims   to   be   thor- 


oughly infiirnucl  in  train  service,  as  well 
as  in  air-brake  and  other  mechanical  ap- 
pliances. James  Francis. 

Carbondale,  Pa. 

[We  shall  be  pleased  to  give  room  for 
the  discussion  of  this  subject,  so  important 
to  trainmen. — Ed.] 


Double-Ported  Piston  Valve. 

1  laving  iiHK'h  lo  do  with  valves  and 
valve  gearing.  1  was  of  course  interested 
in  the  article  appearing  in  your  late  issue 
relative  to  double-ported  valves.  The  ar- 
ticle in  question  brought  to  mind  a  valve 
which  I  had  occasion  to  design  some  years 


what  varied  experience  goes  to  show  me 
that  the  inner  clearance  is  altogether  too 
large  and  likely  to  be  productive  of  noisy 
running,  making  the  cure  worse  than  the 
disease.  In  my  own  practice  I  set  all 
valves  line  and  line  inside,  and  find  other 
methods  of  taking  care  of  the  exhaust  and 
back  pressure.  Lincoln  A.  Lang. 

Vule,  N.  Dak. 


Diseases  of  Injectors. 

In  reply  to  the  article  of  L.  Kaczander 
in  the  October  number,  I  will  say  that  if 
he  will  read  over  my  article  in  the  Sep- 
tember number  he  will  not  find  one  opin- 
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MEXICAN  LOCOMOTIVE  IN  GALA   DRESS. 


ago  for  a  specific  purpose.  I  send  here- 
with a  rough  sketch,  altered  in  some  de- 
tails to  conform  to  dimensions  of  ports  as 
given  in  your  issue.  The  result  is  a  double- 
ported  piston  valve  which,  if  it  can  be 
packed  for  steam  usage,  will  conform  to 
the  requirements  as  outlined  in  the  article 
referred  to.  Little  explanation  is  neces- 
sary.   The  holes  appearing  in  the  annular 


DOUDLE-PORTED  PISTON  VALVE. 

grooves  surrounding  valve  are  in  direct 
communication  by  means  of  a  passage 
through  its  center. 

I  should  hesitate,  personally,  before  us- 
ing such  a  valve  in  any  engine,  as  a  some- 


ion  on  the  merits  or  demerits  of  the  Mon- 
itor injector. 

I  did  not  start  in  to  discuss  the  merits 
or  demerits  of  any  injector,  and  those  in- 
jector makers  that  I  have  applied  to  so 
far  for  cuts  of  their  injector  have  favored 
me  with  all  the  necessary  matter  possible, 
for  which  I  thank  them. 

I  don't  think  Mr.  Kaczander  will  at- 
tempt to  say  that  the  Monitor  is  perfect, 
or  that  there  is  any  injector  perfect.  jMl 
m.achinery  has  its  weak  points. 

Mr.  Kaczander  says,  "To  mend  slight 
defects  like  these  would  seem  to  be  bor- 
rowing a  great  deal  of  trouble."  etc. 

Does  he  think  it  would  be  good  policy 
for  a  fireman  to  be  called  up  for  an  exam- 
ination and  the  master  mechanic  would 
ask  him  what  he  would  do  if  his  right  in- 
jector played  out.  for  him  to  proudly  ex- 
claim. "I  would  use  the  left  one."  and  for 
the  M.  M.  to  answer.  "Yes.  that  would 
be  all  you  could  do." 

In  conclusion  I  would  say  that  I  will 
endeavor  to  treat  every  article  about  in- 
jectors in   an   impartial    manner,   from   a 
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practical  standpoint  let  it  be  understood, 
without  any  discussions  on  their  merits  or 
demerits. 

If  Mr.  Kaczandcr  had  understood  that 
there  would  be  other  articles  about  dis- 
eases of  other  injectors,  he  would  not 
have  found  room  for  criticism  when  no  re- 
flections were  intended. 
Oskaloosa,  la.  A.  A.  Lixdley. 


Aclion  of  Driving  Wheels  in  Rounding 
Curves. 

A  correspondent,  in  the  September  issue 
of  your  paper,  asks  whether  there  is  any 
slip  on  either  the  inside  or  outside  driving 
wheels  of  an  engine  in  rounding  a  curve. 
I  contend  that  unless  the  curve  be  very 
sharp  there  is  no  appreciable  slip.  We 
are  all  aware  that  there  is  a  bevel  on  the 
tires  of  all  rolling  stock,  declining  from 
the  flange  to  the  outer  edge  of  the  wheel, 
usually  having  an  inclination  of  about  I 
ill  20. 

On  a  straight  stretch  of  track  the  en- 
gme  adjusts  itself  so  that  the  rail  makes 
contact  with  the  tires  at  points  where  the 
perimeters,  if  measured,  would  be  found 
the  same. 

Now,  on  entering  a  curve,  it  will  be 
noticed  that  the  locomotive  climbs  up 
against  the  cant  of  the  road,  so  that  the 
flanges  on  the  wheels  have  a  tendency  to 
press  against  the  outer  rail,  thereby  re- 
lieving all  skidding  by  the  "coning"  effect 
produced  since  the  wheels  of  the  engine 
on  the  outer  rail  are  running  on  a  greater 
diameter  than  those  on  the  inner  rail.  The 
track  is  sometimes  laid  slightly  wider  in 
gage  on  a  curve  to  obtain  the  maximum 
benefit  from  this  "coning." 

G.  Lloyd  Jones, 
Std.  I.  Ct.,  City  of  London  Electric  Light 
Company. 

Bankside,  London.  S.  E. 


In  reference  to  the  slipping  of  drivers 
in  passing  curves,  I  would  like  to  prove 
that  the  inside  drivers  must  be  the  slipping 
drivers. 

The  centrifugal  force  of  the  engine, 
caused  by  its  great  weight  moving  in  a 
curved  path,  would  cause  the  flanges  of 
the  outside  drivers  to  bear  very  heavily 
on  the  inside  of  the  outside  rail.  This 
must  be  especially  so  at  high  speeds  and 
in  passing  short  curves. 

Then,  as  the  outside  rail  is  always 
placed  higher  than  the  inside  rail,  the  en- 
gine would  tilt  toward  the  inside  of  the 
curve.  Then  the  centrifugal  force  of  the 
engine  would  tend  to  lift  it  up  on  its  out- 
side drivers,  taking  part  of  the  weight  off 
the  inside  drivers  and  putting  more  on  the 
outside  ones.  For  these  reasons  the  out- 
side drivers  would  have  greater  adhesion 
to  the  rail  than  the  inside  ones. 

Therefore  the  inside  drivers  must  be  the 
slipping  drivers.  A.  H.  Ziegler. 

Riverside,  N.  J. 


regard  to  driving  wheels  and  their  action 
on  curves. 

Under  his  signature  you  give  a  few 
words  of  explanation.  Now,  this  is  where 
I  would  like  to  have  a  little  information 
myself. 

I  have  been  taught  that  car  and  drive 
wheels  had  their  tread  beveled  in  order  to 
overcome  the  conditions  met  in  curves, 
viz.  :  that  while  the  outside  wheel  hugs 
the  rail  and  the  bearing  or  point  of  con- 
tact is  near  the  flange,  which  has  the  larg- 
est circumference,  the  inside  wheel  is  bear- 
ing on  the  part  which  has  a  smaller  cir- 
cumference at  that  particular  time  than  the 
outside  wheel,  which  would  allow  the  out- 
side wheel  to  travel  a  greater  distance  in 
the  same  time  than  the  inside  wheel,  and 
consequently  accounts  for  the  difference 
that  each  one  travels. 

Now,  if  this  is  all  wrong,  I  would  like 
to  know  why  the  tread  of  driving  and  car 
wheels  are  beveled. 

George  W.  Wood. 

San  Diego,  Cat. 

[The  wheel  tread  is  beveled  on  the 
theory  that  it  will  act  as  our  correspondent 
describes,  but  most  railroad  mechanical 
men  believe  that  there  is  more  theory  than 
practice  about  it.  The  subject  has  been 
repeatedly  discussed  at  railway  mechanical 
conventions,  and  the  drift  of  opinion  al- 
ways was  that  the  coning  of  the  tire  or 
wheel  tread  did  no  good.  It  might  be  of 
some  advantage  when  the  tire  or  wheel 
was  new,  but  the  inevitable  wear  took 
away  in  a  few  months  the  theoretical  ben- 
efit.—Ed,] 


On  page  398  of  the  September  number 
a  Mr.  J.   J.   Pharr  wants   information   in 


Port  Openings  of  Locomotive   Valves. 

In  recent  years,  as  experience  has  been 
gained  by  locomotive  builders,  the  valve 
gears  have  been  persistently  strengthened, 
under  the  common  belief,  as  some  writers 
would  have  us  informed,  that  with  weak 
and  elastic  gears,  the  port  openings  are 
seriously  reduced  in  area  by  the  lagging 
of  the  valves,,  induced  by  their  excessive 
friction  against  the  valve  seats.  A  num- 
ber of  articles,  written  in  support  of  this 
theory,  and  some  of  them  accompanied  by 
indicator  diagrams,  which,  under  the  fal- 
lacious reasoning  of  the  authors,  give  an 
apparent  plausibility  thereto,  have  been 
published. 

It  is  strange  that  these  writers  never 
seem  to  have  taken  into  account  the  fact, 
that  before  the  successful  adoption  of  the 
piston  and  balanced  slide  valves,  locomo- 
tives were  operated  with  unbalanced  valves 
and  weakly  constructed  gears,  which  were 
also  designed  for  a  much  shorter  valve 
travel,  and,  consequently,  smaller  port 
openings.  As  the  full  port  opening  is 
effected  at  the  end  of  the  valve  stroke, 
and  in  most  of  these  engines  did  not  ex- 
ceed ;4  inch  in  the  earlier  cut-offs,  we 
may  almost  say  that  there  was  no  margin 
at  all  for  any  lagging  of  the  valve,  which, 
if  possible,  in  spite  of  its  inertia,  could 
easily  amount  to  more  than  the  entire  port 


opening,  and  without  taking  into  account 
the  lost  motion,  sustained  by  years  of 
wear  and  tear,  which,  unless  taken  up  by 
the  momentum  of  the  valve,  would,  with 
every  reciprocating  movement,  reduce  the 
port  openings  to  the  exact  extent  of  such 
wear  of  its  numerous  and  complicated 
connections. 

With  balanced  valves,  operated  at  high 
speeds,  it  is  probable  that  at  the  point  of 
greatest  deceleration,  or  about  three-quar- 
ter stroke,  there  is  a  considerable  advance 
movement  of  the  valve,  taking  up  all  avail- 
able lost  motion  and  elasticity  of  the  valve 
gear,  and  maintaining  the  greater  part  of 
it  practically  to  the  end  of  the  stroke, 
where  the  pause  in  the  valve  movement 
would  allow  the  gear  to  resume  its  nor- 
mal position,  only  to  lose  it  again  under 
the  accelerative  stresses  of  the  next  stroke. 
These  strains,  induced  by  the  inertia  of  all 
the  moving  parts  of  such  an  intricate 
mechanism,  must  test  the  strength  of  the 
operating  gears  much  more  seriously  than 
the  unavailable  friction  of  a  balanced 
valve. 

Unbalanced  valves  subject  their  gears 
to  much  more  serious  strains  during  the 
first  half  of  the  stroke,  as  the  frictional 
stresses  are  added  to  those  of  acceleration, 
but  partially  balance  those  of  deceleration 
during  the  latter  half  of  the  stroke.  If, 
in  spite  of  this  fact,  unbalanced  valves 
can  still  be  operated  with  only  j4-'nch  de- 
signed port  openings,  there  is  certainly  no 
occasion  for  alarm  on  this  score  when 
piston  and  balanced  slide  valves  are  used. 

During  the  test  of  a  locomotive  using 
an  exceptionally  heavy  piston  valve,  on 
the  Intercolonial  Railway  of  Canada,  a 
few  weeks  ago,  the  strain  on  the  valve 
gears  was  so  great  when  drifting  down 
hill  at  high  speeds,  that  the  lower  notches 
of  the  quadrant  could  not  be  used  at  all, 
and,  in  spite  of  all  precautions,  the  eccen- 
tric rods  were  broken  several  times.  The 
difficulty  was  partially  removed  by  cutting 
out  the  cast-iron  pipe-shaped  connections 
between  the  valve  pistons,  but  was  finally 
cured  by  increasing  the  capacity  of  the 
cylinder  cocks,  so  that  they  could  be  used 
when  fully  opened,  for  relief  valves,  and 
without  changing  the  working  position  of 
the  reverse  lever.  This  engine  was  de- 
signed for  a  7-inch  valve  travel  and  a  cyl- 
inder capacity  of  21  inches  diameter  by 
28-inch  stroke.  As  the  driving  wheels 
were  only  56  inches  in  diameter,  and  the 
revolutionary  speed  proportionately  high, 
the  immense  relief  afforded  to  the  tension 
on  the  valve  gears  by  this  arrangement 
will  be  readily  appreciated  by  all  experi- 
enced engineers. 

The  steam-engine  indicator  is  not  a  re- 
liable instrument  for  measuring  valve  port 
openings,  and  certainly  was  not  designed 
for  that  purpose.  In  locomotives  where 
the  compression  usually  approximates  the 
steam-chest  pressures,  a  very  small  port 
opening  should  be  sufficient  to  complete 
the  highest  possible  initial  pressure,  if  not 
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prevented  by  cylinder  condensation ;  but 
as  this  latter  factor  in  the  economy  of 
steam  consumption  is  an  extremely  vari- 
able one,  and  dependent  on  conditions 
existing  in  the  boiler  and  furnace,  as  well 
as  the  cylinder,  it  is  not  surprising  that  the 
delicate  little  instrument  makes  so  many 
exasperating  puzzles  for  the  exercise  of 
unwary  imaginations.  An  engine  work- 
ing with  falling  boiler  pressure  is  not 
nearly  so  efficient  as  when  the  pressure  is 
rising,  although  it  may  average  the  same, 
for  a  given  time,  in  both  cases.  The  in- 
dicator will  show  the  differences  in  the 
effective  cylinder  pressures;  but  how 
would  the  writers  mentioned  distinguish 
between  such  recorded  losses  and  those 
that  they  would  attribute  to  a  distorted 
valve  motion? 

In  order  to  settle  tliis  question  definitely, 
it  is  only  necessary  to  determine  whether 
the  valve  strokes  are  longer  or  shorter 
than  those  designed  for  the  engine  tested. 
A  valve-motion  indicator  similar  to  those 
used  on  some  types  of  automatic  engines 
could  very  easily  be  attached  to  the  valve 
stems,  and  the  length  of  the  valve  strokes 
measured  thereby  compared  with  those  de- 
signed for  a  given  position  of  the  reverse 
lever.  W.  F.  Cleveland. 

Philadelphia,  Pa. 

[In  regard  to  the  contention  raised  by 
our  correspondent  regarding  the  accuracy 
of  the  theory  that  the  valve  opening  is  fre- 
quently reduced  owing  to  excessive  fric- 
tion, we  would  remark  that  it  is  not  mere- 
ly a  theory.  It  is  a  fact  demonstrated  by 
actual  experiment  on  the  experimental  lo- 
comotive at  the  Purdue  University.  Not 
only  was  the  testimony  of  indicator  cards 
taken  to  prove  this,  but  a  valve-motion  in- 
dicator was  used,  which  showed  the  vary- 
ing travel  of  the  valves  under  various  con- 
ditions of  lead  and  dryness  of  the  rub- 
bing surfaces. — Ed.] 


Trouble  With  a  Lubricator. 

W.J.  H.,  North  Platte.  Neb.,  says:  "The 
air-pump  feed  of  a  late  Nathan  triple-feed 
lubricator  fails  to  feed  under  all  condi- 
tions. On  examination,  found  tallow  pipe 
connections  to  be  open  both  at  the  steam 
pipe  to  air  pump  and  at  lubricator.  Choke 
plug  was  open.  Lubricator  would  act  as 
follows.:  When  not  feeding  the  cylinder 
feeds,  glass  would  fill  with  water  but  no 
oil  would  come  from  feed.  When  feeding 
cylinder  feeds,  water  would  all  leave  glass 
through  feed  nipple.  I  examined  lubri- 
cator thoroughly  and  did  not  find  any- 
thing wrong  with  it.  I  was  careful  to 
note  if  there  was  any  dirt  or  sand  holes. 
Now,  you  probably  understand  that  the 
lubricator  has  one  oil  pipe  and  one  oil 
cavity  for  the  three  feeds.  What  caused 
this?    Lubricator  is  now   feeding  O.   K." 

The  fact  that  the  lubricator  worked 
O.  K.  afterward  with  no  changes  or  re- 
pairs on  it  shows  that  the  cup  was  all 
right.     Very  likely  the  steam  supply  from 


the  boiler  was  shut  off  or  the  pipe  stopped 
up  somewhere  so  the  only  steam  supply 
came  from  the  air  pump  steam  pipe,  if 
the  water  valve  from  condenser  to  oil  tank 
was  also  closed  or  opening  stopped  up, 
the  steam  would  go  down  through  air 
pump  feed  glass  to  get  into  the  oil  tank. 

You  do  not  say  if  this  peculiar  action 
took  place  while  in  the  house  or  on  the 
road ;  whether  the  steam  supply  from 
boiler  was  open  or  shut,  nor  about  the 
valve  between  condenser  and  oil  tank.  To 
tell  just  what  was  the  matter  without 
knowing  all  the  conditions  is  only  a  guess 
at  it. 

The  matter  was  referred  to  Mr.  G.  A. 
Bischoff,  of  the  Nathan  Company,  who 
says : 

"The  trouble  was  probably  caused  by 
not  having  full   steam   pressure  on  lubri- 


An  Irish  Locomotive. 

A  warm  .udriiircr  of  Loco.motive  Engi- 
neering in  Ireland  has  sent  us  some 
photographs  of  Irish  locomotives,  from 
one  of  which  we  reproduce  the  annexed 
engraving.  It  was  a  poor  photograph, 
and  does  not  do  justice  to  the  engine. 
Our  correspondent  seems  to  think  that 
we  militate  against  Irish  rolling  stock  by 
not  illustrating  more  of  their  engines  and 
cars,  when  we  are  in  the  habit  of  illustrat- 
ing the  rolling  stock  of  other  foreign  rail- 
roads frequently.  That  is  not  the  right 
reason  why  we  do  not  illustrate  Irish  lo- 
comotives and  cars ;  it  is  because  our 
friends  in  that  country  do  not  send  us 
photographs  or  drawings. 

Our  correspondent  says  that  the  engine 
shown    was    one    of    four    built    for    the 
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cator  when  engine  was  moved  out  of 
roundhouse.  The  "ui'ater  valve  was  opened, 
but  not  the  steam.  In  this  condition  there 
was  a  direct  opening  from  the  lubricator 
to  steam  chest  through  the  water  valve, 
drawing  the  condensed  water  from  the 
condenser  and  then  siphoning  the  oil 
through  the  water  tube  out  of  oil  cham- 
ber. This  will  cause  the  water  from  sight 
feed  glasses,  together  with  any  oil  which 
may  be  on  top  of  same,  to  be  drawn  into 
oil  chamber.  This  will  last  until  oil  cham- 
ber is  solid  full,  then  the  feed  glasses  will 
fill  up  with  water  again,  and  if  the  con- 
denser has  in  the  meantime  regained  con- 
densed water,  the  cup  will  feed  oil  again. 
"The  remedy  is  open  the  steam  valve 
full  before  the  engine  is  moved." 


Dublin,  Wicklow  &  Wexford  Railway, 
designed  to  handle  the  main  line  express 
traffic  between  Dublin  and  Wexford.  The 
engines  have  cylinders  18  x  26,  and  the 
driving  wheels  are  72  inches  diameter. 
The  boiler  carries  a  pressure  of  150 
pounds  per  square  inch,  and  the  heating 
surface  is  1,026  square  feet.  The  grate 
area  is  19  square  feet.  The  weight  of 
the  engine  is  89,600  pounds. 


Liquid  air  may  prove  to  be  superior  to 
any  other  medium  as  a  means  of  transmit- 
ting power,  but  little  in  its  favor  has  yet 
been  demonstrated,  although  its  friends 
claim  everything  in  sight.  The  latest 
claim  was  that  liquid  air  could  be  used  to 
great  advantage  as  a  blasting  medium.  A 
test  of  this  was  made  in  Austria  lately, 
and  the  liquid  air  proved  the  worst  kind 
of  a  failure. 


"My  Young  Fireman." 

After  the  "strike  of  '"3"  I  drifted  about 
for  a  while,  and  finally  anchored  on  a 
small  "north  and  south"  coal  road  in  nor- 
thern Ohio,  and  although  I  considered  m}'- 
self  lucky  to  find  employment  during  those 
hard  times,  the  change  from  running  a 
first-class  engine  in  passenger  service  on 
a  trunk  line  to  running  a  dilapidated  mo- 
gul on  through  freight,  hauling  coal  on  a 
"cross  cut"  road,  was  so  full  of  unpleasant 
contrasts  that,  in  spite  of  all  the  philo- 
sophical argument  I  could  invent  to  re- 
lieve myself  of  the  burden  of  responsi- 
bility for  the  changed  conditions,  my  heart 
at  times  grew  sick.  Having  been  long  ac- 
customed to  a  good  engine,  good  coal,  the 
pick  of  the  freight  firemen  and  other  good 
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things,  I  was  not  well  fitted  for  service  on 
a  "stake"  road,  where  these  condition* 
and  privileges  were  wanting.  Even  that 
companionship  that  'tis  said  affords  con- 
solation to  the  miserable  was  denied  me — 
through  my  own  fault,  perhaps,  for  I  had 
no  desire  to  become  intimately  acquainted 
with  any  of  the  class  of  "stake  men"  who 
were  coming  and  going;  and  while  the 
greater  portion  of  them  seemed  miserable 
enough  to  afford  me  fitting  companionship, 
the  "pride  of  better  days"  held  me  aloof 
from  them. 

But  necessity  bade  me  stay,  and  I  was 
just  about  becoming  resigned  to  my  new 
surroundings,  when,  as  I  was  looking  the 
"51"  over  after  a  fairly  comfortable  trip, 
the  master  mechanic  approached  me  and 
said :  "William,  the  fireman  whom  you 
now  have  is  to  be  promoted,  and  this 
young  man  (pointing  to  a  boyish-looking 
fellow  close  by  him)  is  assigned  to  your 
engine."  Now,  the  fireman  I  had  at  that 
time  was  a  man  of  considerable  experience. 
He  was  by  long  odds  the  best  man  who  had 
yet  fired  the  "51"  for  me;  and  to  think 
of  his  being  substituted  by  an  insignificant- 
looking,  undersized  boy  fired  me  with  in- 
dignation, and  I  told  the  master  mechanic, 
in  language  more  forcible  than  elegant, 
that  I  wanted  a  man  to  fire  for  me,  and 
not  a  "kid" ;  that  the  engine  was  hard  to 
fire  on  such  a  heavy  run,  also  that  I  was 
tired  doubling  the  hills  because  of  engine 
failing  for  steam.  "But  he  has  good  let- 
ters, William,"  said  the  master  mechanic. 
"Anyone  can  get  letters,"  said  I,  hotly. 
Anyhow,  he  was  "marked  up"  to  go  on 
the  "51"  the  next  morning. 

I  went  home  in  no  pleasant  mood  that 
evening.  The  troubles  of  the  following 
trip  were  vividly  pictured  in  my  mind,  and 
when  next  day  I  laid  my  dinner  bucket  on 
the  corner  of  the  tank  before  taking  hold 
of  the  handles  to  assist  in  getting  up,  I 
peered  into  the  gangway  to  assure  my- 
self that  the  change  of  firemen  was  not  a 
dream.  It  was  a  painful  reality.  There 
was  my  "kid"- — height,  about  s  feet  4 
inches ;  weight,  about  120  pounds ;  age, 
about  twenty  years.  These  features  I  re- 
garded as  being  all  decidedly  against  his 
chances  for  success ;  and  to  tell  the  truth, 
I  wanted  to  see  him  fail,  if  for  no  other 
reason  than  to  get  even  with  the  master 
mechanic,  who  seemed  so  confident  that 
his  "young  man"  would  do  all  right. 

When  I  got  on  the  engine  there  was  no 
greeting  exchanged — for  my  part  of  which 
I  have  reproved  myself  many  times  since. 
My  silence  was  stamped  with  mulishness ; 
his  with  manly  independence.  While  oil- 
ing around  I  noticed  that  he  had  greased 
the  "briglit  work"  and  jacket  in  anticipa- 
tion of  rain ;  both  dampers  were  closed, 
which  was  not  the  practice  on  that  road ; 
the  fire  was  all  built  in  the  forward  end 
of  the  firebox,  and  the  "51"  was  making  no 
noise  at  the  pop,  something  unusual  at 
fifteen  minutes  before  leaving  time.  I 
heard  him  ask  the  head  brakeman  if  it 
was  a  very  hard  pull  out  of  the  yard,  and 


upon  being  told  that  it  would  be  "hammer 
and  tongs"  for  the  first  forty  tniles,  he  pro- 
ceeded leisurely  to  arrange  the  fire ;  after 
which  he  "cracked"  some  coal — in  fact,  he 
had  been  "cracking"  coal  for  nearly  half  an 
hour  before  that  time;  and  when  I  told 
liim,  just  before  we  pulled  out,  to  never 
mind  the  lumps,  that  the  "51"  would  break 
them  fine  enough,  he  merely  nodded,  and 
kept  on  cracking.  I  also  told  him  that  she 
was  a  hard  steamer;  that  she  burned  lots 
of  coal,  which  was  of  very  poor  quality, 
and  tliat  he  must  fire  heavy  and  shake  the 
grates  often  to  get  any  steam. 

Having  discharged  my  duty  of  giving 
the  new  man  all  the  information  at  my 
conmiand,  I  whistled  off,  and  started  what 
proved  to  be  the  most  memorable  trip  of 
my  forty  years  of  rairoad  experience. 

Somehow  we  managed  to  get  out  of  the 
yard  all  right,  and  after  passing  the  "yard 
limit  board"  I  commenced  to  give  my  at- 
tention to  the  steam  and  water  gages  (we 
had  no  water  glass).  It  had  always  been 
close  figuring  to  have  steam  and  water 
ei'ough  to  get  to  the  summit,  which  was 
ten  miles  away,  and  where  we  met  a  pas- 
senger train.  There  was  a  switch  3  miles 
from  the  summit,  where  we  were  per- 
mitted to  set  off  enough  cars  to  enable  us 
to  make  the  meeting  point,  and  we  used 
it  regularly.  But  the  "51"  was  doing  well. 
At  no  time  did  I  have  to  shut  off  the  water 
to  get  steam.  The  indicator  on  the  gage 
seemed  riveted  at  the  135  mark.  Occa- 
sionally he  would  ask  a  question  of  the 
head  brakeman,  whose  aid  he  had  enlisted 
to  keep  him  posted  on  the  grades.  He 
seemed  to  need  no  information  from  me. 
Judging  by  what  I  had  already  given  him, 
he  no  doubt  felt  as  though  he  could  get 
along  better  without,  for  thus  far  he  did 
just  exactly  the  opposite  to  what  I  ad- 
vised. He  continued  cracking  the  coal 
into  small  pieces,  and  kept  me  in  constant 
fear  of  "losing  the  fire,"  as  it  was  just 
dancing  on  the  grates ;  and  worse  than  all 
(it  seemed  so  to  me  then),  he  was  firing 
with  but  one  and  two  shovelfuls  of  coal  to 
each  fire.  That  day  we  did  not  need  to 
lighten  our  train  to  reach  the  summit,  and 
when  we  got  to  Hillside  there  was  a  nice 
level  fire  about  S  inches  deep ;  we  had 
burned  at  least  one-third  less  coal  than  on 
any  previous  trip,  and  I  don't  know  how 
much  more  steam  he  could  have  made  if 
necessary.  At  any  rate,  he  kept  her  hot 
enough  to  thaw  me  out,  and  if  ever  man 
offered  sincere  apology  to  another,  I  did 
to  the  "boy,"  who  had  in  so  short  a  time 
elevated  himself  in  my  estimation  by  his 
manliness  and  skill,  that,  in  so  far  as  the 
art  of  firing  the  locomotive  was  concerned, 
I  was  only  jack,  while  he  was  master. 
From  Hillside  to  the  end  of  the  division 
the  road  was  level.  I  worked  the  engine 
very  light,  but  the  indicator  showed  that 
same  tendency  to  cling  to  the  high-pres- 
sure mark  as  when  she  was  working 
stronger.  I  tried  to  engage  him  in  con- 
versation when  we  were  rolling  along  on 
time.Iiut  he  had  no  desire  to  talk.  I  learned 


from  the  brakeman  that  "our  boy"  had 
been  firing  on  a  trunk  line,  but  was  dis- 
qualified for  being  a  minor.  When  the 
trip  was  ended  I  renewed  my  apologies 
for  the  manner  in  which  I  had  treated 
him  when  we  first  met.  He  listened  to 
me,  but  merely  said,  "That's  all  right." 
But  I  knew  it  was  not  all  right,  yet  I 
hoped  to  make  it  so  later  on.  The  next 
trip  I  went  to  work  an  hour  earlier  than 
usual,  in  order  to  make  apology  to  the 
master  mechanic,  and  tell  him  how  com- 
pletely I  had  been  crushed  by  his  "young 
man."  I  told  him  all,  and,  like  a  true 
penitent,  asked  his  forgiveness.  He  was  a 
kind-hearted  old  gentleman,  and  he  ad- 
dressed himself  to  me  in  the  following 
words : 

"William,  when  you  declined  to  take  the 
proposed  change  in  fireman  with  good 
grace  the  other  evening,  I  sympathized 
witli  the  young  man  whose  feelings 
you  had  evidently  sorely  wounded,  and 
I  informed  him  that  he  was  to  go  out 
on  engine  '72.'  on  the  local  freight;  for 
I  will  confess  that  he  did  look  a  little  light 
for  a  mogul,  and  I  had  changed  my  mind 
about  sending  him  on  the  '51,'  consider- 
ing the  manner  in  which  you  acted  towards 
him.  He  thanked  me  for  what  he  termed 
my  kindness,  but  said  that  he  would  pre- 
fer to  go  on  the  '51,'  adding — and  there 
was  a  tremor  in  his  voice  as  he  spoke — 
that  "we,'  meaning  you  and  himself,  would 
get  along  all  right;  so  I  let  him  go  out 
with  you.  I  wanted  to  see  him  succeed 
as  he  did,  and  very  much  regret  to  say 
that  he  resigned  this  A.  M.,  without  any 
explanation,  before  I  arrived  at  the  office. 
I  would  have  induced  him  to  stay  if  pos- 
sible. Yes,  William,  I  forgive  you  for  the 
offense  you  gave  me.  I  ran  an  engine  for 
several  years  myself,  and  I  must  acknowl- 
edge that  there  is  no  occupation  I  know 
of  that  tends  in  such  a  large  measure  to 
produce  an  irritable  disposition  as  run- 
ning an  engine  under  the  conditions  that 
exist  on  some  roads.  Our  own  road,  I 
am  sorry  to  say,  is  not  an  exception ;  and 
when  you  came  in,  tired,  hungry  ami 
partly  baked,  the  other  evening,  I  could 
make  some  allowance  for  your  uncivil 
manner,  when  I  mentioned  the  change  of 
fireman  to  you.  The  young  man  could 
not  be  expected  to  be  so  considerate.  He 
seemed  to  be  a  sensitive,  high-strung  fel- 
low. He  felt  the  insult  keenly.  He  seems 
to  have  reaped  all  the  satisfaction  he  de- 
sired. The  manner  in  which  he  has  done 
it  is  commendable,  to  fay  the  least,  and 
stamps  him  as  truly  a  Spartan  as  though 
he  had  won  laurels  on  the  field  of  battle. 
He  certainly  has  taught  you  one  lesson 
that  you  should  never  forget,  and  that  is. 
to  always  treat  the  stranger  with  respect." 

I  thanked  the  Old  Man  for  his  forgive- 
ness and  humbly  proceeded  to  prepare  the 
"51"  for  another  trip. 

I  have  made  many  trips  before  and  since 
that  time,  have  had  some  experiences  that 
were  sad  and  many  that  were  exciting,  but 
the   impressions   made    on    my   mind    by 
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events  relating  to  that  particular  trip  v/i\\ 
be  still  distinct  when  others  have  become 
effaced.  Tiios.  P.  Weii:i,an. 


The  Franklin  Institute. 

The  seventy-fifth  anniversary  of  the 
founding  of  the  Franklin  Institute  wn^ 
celebrated  at  the  National  Export  Exposi- 
tion in  Philadelphia  during  the  week  of 
October  2d  to  7th,  inclusive.  Among  the 
speakers  were  Mr.  John  Fritz,  Prof.  Cole- 
man Sellers,  Mr.  James  Christie,  Mr.  Wil- 
fred Lewis,  Mr.  Charles  KirclmfT  and 
Admiral  Melville. 

Needless  to  say,  all  the  addresses  were 
good  in  their  respective  fields,  and  show 
the  advances  made  in  mechanics  in  the 
last  three-quarters  of  a  century  to  be  al- 
most marvelous,  and  we  regret  not  being 
able  to  give  more  space  to  them. 

The  Franklin  Institute  has  worked  so 
long  in  its  quiet  way  that  its  great  work 
for  the  advancement  of  the  practical  en- 
gineering and  science  generally  is  not 
nearly  as  well  known  as  it  should  be.  Only 
those  who  have  been  connected  with  the 
work  of  the  Institute  fully  realize  this, 
and  it  is  hoped  that  means  will  be  taken 
to  acquaint  the  mechanical  world,  through 
its  trade  journals,  with  the  work  accom- 
plished. 


Engineers  Hiring  Their  Own  Firemen. 

In  i8g4  the  Minneapolis.  St.  Paul  & 
Sault  Ste.  Marie  entered  into  an  agreement 
with  their  enginemen  which  virtually  put 
the  hiring  of  firemen  into  the  bands  of  en- 
gineers. There  were  a  variety  of  restric- 
tions imposed  and  mutual  agreements 
were  made  between  the  company  and  the 
engineers,  which  were  expected  to  increase 
the  harmony  of  interests  and  insure  jus- 
tice all  around.  The  company  required 
that  the  fireman  should  pass  an  examina- 
tion for  sight,  physical  condition  and  edu- 
cation, wliile  a  certificate  of  good  charac- 
ter was  required. 

The  company  agreed  to  hire  no  engineer 
unless  he  was  recommended  by  three  full- 
paid  engineers  in  the  service.  They  agreed 
to  promote  no  fireman  unless  he  was 
nominated  by  the  engineer  he  was  firing 
for  and  seconded  by  two  other  full-pay 
engineers.  Such  a  nomination  made  a 
fireman  eligible  for  examination  on  time- 
card  and  rules  of  the  superintendent  and 
on  machinery  by  the  mechanical  superin- 
tendent. Men  undergoing  examination 
could  have  those  who  nominated  them  for 
promotion  in  attendance. 

It  was  expected  that  this  system  would 
introduce  a  sort  of  millenium  among  the 
enginemen.  and  that  the  bickerings  not  un- 
known on  some  roads  would  be  entirely 
banished  from  the  "Soo."  There  was  much 
conflict  of  opinion  on  the  utility  and  jus- 
tice of  the  system  when  it  was  first  intro- 
duced :  some  asserting  that  it  was  the  most 
enlightened  advance  ever  made  in  rail- 
road operating,  while  others  predicted  that 
it  would  prove  a  monumental  failure.    .\t 


the  lime  we  said:  "Everything  depends  on 
how  it  is  done.  Let  us  hope  that  the  engi- 
neers of  the  'Soo'  are  manly,  upright  and 
just  enough  to  give  the  plan  a  fair,  im- 
partial trial,  and  let  it  win  or  fail  on  its 
merits." 

It  seems  to  have   failed,    for  after   five 
years'  trial  the  plan  has  been  abandoned. 


A  Four  Piston  French  Locomotive. 

W'c  have  received  from  some  person  in 
France  illustrations  and  description  of  a 
locomotive  constructed  on  what  is  called 
the  "Systcme  Aime  Robert."  The  pur- 
pose of  the  engine  is  to  attain  very  high 
speed,  and  at  the  same  time  have  the 
moving  parts  entirely  balanced.  It  is 
rather  a  curious  sort  of  a  machine,  and 
has  two  pistons  to  each  cylinder,  one 
transmitting  the  power  through  the  front 
head  and  the  other  transmitting  the  power 
through  the  back  head.  The  idea  is  by  no 
means  a  novelty,  but  there  are  unusually 
strong  claims  made  for  the  utility  and 
practicability  of  this  motor. 

The  description  says:  "High  speed  be- 
ing the  order  of  the  day,  it  is  very  im- 
portant to  realize  the  problem  when  in 
fear  of  danger  that  the  movement  of  the 
locomotive  may  be  balanced  in  a  fashion 
to  take  up  the  inertia,  and  applies  a  strong 
force  without  augmenting  the  dimension 
actually  in  use.  The  Robert  systeme  of 
locomotive  realizes  this  problem  in  a  man 
ner  very  simple  and  satisfying.  She  is 
less  complicated,  more  powerful  and  more 
certain.  In  fact,  the  movement  by  their 
special  arrangement  is  in  perfect  equi- 
librium. There  are  four  pistons,  two  cyl- 
inders and  two  balances.  The  power  can 
be  augmented  without  increasing  the  num- 
ber of  pieces." 

We  hardly  think  that  the  engineering 
world  is  going  to  make  a  sensation  by 
rushing  to  get  locomotives  built  on  the 
Robert  systeme. 


Case  Hardening. 

John  Buckley  has  presented  at  the  last 
convention  of  the  National  Railroad  Mas- 
ter Blacksmiths'  Association  the  follow- 
ing paper: 

"The  process  of  case  hardening  has  not 
changed  materially  for  the  past  few  year-. 
The  principal  materials  used  remain  the 
same :  Granulated  rawbone.  hydro-car- 
bonated bone  black,  black  oxide  of  mag- 
nesia, sal  soda,  charcoal  and  salt.  These 
materials  are  commonly  used  in  railroad 
shops  and  give  much  satisfaction  if  they 
are  carefully  and  properly  handled. 

"For  pins  and  bushings,  and  such  light 
work  as  is  required  for  immediate  use.  we 
use  the  New  York  Specialty  case-harden- 
ing powder ;  this  we  found  to  be  greatly 
superior  to  potash. 

"The  work  which  is  to  be  hardened  can 
be  packed  in  cast  or  wrought  iron  boxes, 
sealing  with  fire  claj-  or  mud.  so  as  to 
prevent  the  gases  from  escaping  as  much 


as  possible.  The  pieces  to  be  hardened 
should  be  placed  about  2  inches  apart  in 
the  box.  The  vacant  spaces  arc  well  filled 
and  packed  with  the  material  you  are 
using  for  case-hardening  purposes.  Should 
your  box  be  supplied  with  heavy  work,  as 
crank  pins,  guides,  etc..  fifteen  to  twenty 
hours  of  steady  heat  is  necessary  in  order 
to  secure  best  results.  If,  on  the  other 
hand,  you  have  light  pieces,  as  links,  link 
blocks  and  pins,  eight  to  ten  hours  will 
be  sufficient  to  subject  them  to  a  good 
heat. 

"This  class  of  work  we  place  in  the  fur- 
nace about  8  o'clock  in  the  morning  and 
heat  it  all  day.  At  night  we  close  up  the 
furnace,  letting  the  box  remain  over  night 
and  remove  next  morning.  Reheat  this 
work  and  cool  in  cold  water.  We  have 
secured  good  results  using  granulated 
rawbone.  If  using  hydro-carbonated  bone 
black,  pack  the  pieces  in  a  box  and  seal 
as  before. 

"Furnaces  for  case  hardening  should  be 
so  constructed  that  the  boxes  will  not 
have  to  be  raised  or  lowered  while  being 
put  into  or  taken  from  the  furnace.  The 
heating  space  is  near  the  ground.  The 
firebox  and  ash  pan  are  below  the  surface. 
This  refers  to  a  furnace  heated  with  soft 
coal.  If  the  furnace  is  outside  of  a  build- 
ing, a  stack  or  chimney,  about  16  feet 
high,  will  furnish  draft  enough  to  heat 
the  boxes  without  aid  of  a  blast.  Case- 
hardening  furnaces  which  are  heated  with 
fuel  oil  are  of  a  very  different  construc- 
tion, the  boxes  being  generally  heated 
from  the  top ;  with  coal,  in  most  cases,  it 
is  from  the  bottom.  The  cooling  tub  is  ar- 
ranged so  as  to  admit  cold  water  from  the 
end  near  the  bottom,  the  cold  stream  thus 
running  lengthwise  along  the  bottom  of 
the  tub.  This  cold  stream  forces  the  hot 
water  to  flow  over  the  top  of  the  tub. 

"When  cooling  guides  or  long  pieces, 
strips  or  bars  of  iron  should  be  laid  in  the 
bottom  of  the  tub.  in  order  to  keep  the 
work  about  2  or  3  inches  from  the  bottom 
of  the  tub :  in  this  way  the  cold  stream 
flows  under  the  work  which  is  being 
cooled." 


For  removing  the  incrustation  of  boil- 
ers, a  French  engineer.  M.  Savreaux,  now 
announces  an  improved  method.  Accord- 
ing to  this,  after  extinguishing  the  fires 
the  boiler  water  is  blown  off  very  gradu- 
ally, at  the  same  time  admitting  an  equal 
volume  of  cold  water,  so  that  the  water 
gage  shows  no  change  of  level.  As  soon 
as  the  water  has  in  this  manner  been  suf- 
ficiently cooled  down,  it  is  suddenly  blown 
off.  It  is  this  latter  operation  which  re- 
moves the  major  part  of  any  incrustation 
which  may  be  present,  what  remains  being 
verj'  easily  detached  by  scraping.  It  is 
necessary,  however,  that  the  cleaning  of 
the  boiler  be  taken  in  hand  immediately 
upon  completion  of  the  blowing-off  opera- 
tion, as  otherwise  the  furstone  will  harden 
and  adhere  again  to  the  boiler  plates. 


486 


LOCOMOTIVE    ENGINEERING 


November,  1899. 


locomotiveEn^ineerin) 

A  PRACTICAL  JOURNAL  OF  RAILWAY  MOTI»t 
POWER   AND   ROLLING   STOCK. 

Published  monthly  b.r 

ANGUS    SINCLAIR    CO., 

9S  Liberty  Street,  New  York. 

Telephone,  984  Cortlandt. 

Cable  Address    "  Loceng,"  N.  Y. 

Business  Department ; 

ANOUS  SINCLAIR.  President. 

FREI)  H.  COLVIN.  Vice  President. 

JA.MES  R.  PATERSON,  Secretary. 
Editorial  Department : 

ANQUS  SINCLAIR,  Editor. 

C.  B.  CONGER,        1 

F.  M.  NELLIS.  i-Assoclate  Editors. 

FRED  H.  COLVIN,  J 
Advertising  Department : 

Eastern  Representative— S.  1.  CARPENTER. 
200  Devonshire  St..  Boston,  Mass. 
Chicago  Office : 

93A    Monadnock    Block,  C.  B.  CONQER  in 
charge. 
British  Representative  : 

F.  MOORE,  9  South  Place,  FInsbury,  E.  C, 
London. 

SUBSCRIPTION  PRICE. 

$a.oo  per  year,  i 1 .00  for  six  months,  postage  paid 
tt  mny  part  of  the  world.  Single  copies,  30  cents. 
Rtmit  by  Express  Money  Order,  Draft,  Post  Office 
Order  or  Registered  Letter. 

Mailing  address  can  be  changed  as  often  as  neces- 
imry — al-ways  give  old  and  new  address,  and  if  you 
subscribed  in  a  club  state  who  got  it  up. 

Please  give  prompt  notice  when  your  paper  fails  to 
reach  you  property . 

Entered  at  Post  OfEce,  New  Yurk,  as  Second- 
class  mail  matter. 
For  Sale  by  Newsdealers  Everywhere. 
January  Issue.  30,000 

February  Issiu  .  20,000 

March  Issue,     .  -       -       -       18,000 

April  Issue,       - 18,000 

May  Issue,        ..---■       18,000 

June  Issue, 25,000 

July  Issue,        .-■---       18,000 
August  Issue,  ------       18,000 

Beptemlier  Issue, 18,000 

October  Issue, 20,000 

November  Issue, 20,000 

About  Subscriptions. 

Subscriptions  cannot  now  date  back  of 
May,  1899,  as  the  supply  of  previous  issues 
is  exhausted.  Unless  otherwise  stated, 
they  will  begin  with  current  month.  No 
need  of  waiting  till  first  of  year ;  they  can 
begin  any  time. 

Something  About  the  Premium  Plan. 

The  question  of  wages  is  always  an  im- 
portant one  to  both  employer  and  work- 
man, and  the  satisfactory  solution  of  this 
does  more  to  produce  harmony  and  con- 
tentment than  anything  we  know  of.  True, 
it  isn't  the  only  thing  to  be  considered,  for 
fair  treatment  (aside  from  wages)  and  a 
comfortable  place  to  work  in  are  also 
necessary  for  the  best  all  round  results. 

Taking  wages  alone  at  present,  it  is  the 
aim  of  the  employer  to  pay  as  little  for 
labor  as  possible,  and  of  the  workman  to 
obtain  the  highest  rate  he  can.  In  other 
words,  it  is  simply  a  question  of  supply 
and  demand,  the  same  as  in  buying  shoes 
or  sugar.  When  there  are  two  jobs  to 
every  workman  wages  are  high,  but  when 
there  are  two  workinen  after  every  job  we 
all  know  the  result. 

Starting  with  this,  we  have  the  problem 


of  finding  the  fairest  means,  to  both  par- 
ties, of  p<iying  for  work  done.  The  em- 
ployer wishes  to  get  the  maximum  output 
from  his  machines,  which  cheapens  the 
price  per  piece,  even  at  the  same  wages, 
for  the  cost  of  running  the  shop  is  lower 
and  the  returns  from  the  machines  are  in- 
creased. 

In  order  to  stimulate  the  workman  to 
greater  efforts  and  to  allow  the  greatest 
output  from  the  plant,  piece  work  was  in- 
tioduced  in  place  of  day  wages,  and  the 
effect  of  this  was  as  varied  as  the  natures 
of  the  men  concerned.  In  places  where 
the  employers  realized  the  gain  from  an 
increased  output  of  their  plant,  and  were 
satisfied  to  find  the  price  per  piece  materi- 
ally reduced  from  the  old  method,  the  men 
made  much  higher  wages  than  before,  and 
everything  was  happy  on  both  sides. 

But  the  idea  of  a  shopman  making  over 
$3  a  day  was  too  much  for  some,  and  cut- 
ting of  piece  rate  commenced.  Nor  were 
the  men  entirely  blameless  in  this,  for 
some  would  rush  and  slight  work  in  order 
to  make  a  big  week's  wages — "spoiling  a 
good  thing,"  as  it  was  called. 

It  is  well  known  that  very  few  first-class 
workmen  dare  work  up  to  their  limit  for 
fear  of  a  cut  in  price,  and  this  operates 
against  both  parties — preventing  the  man 
from  earning  all  he  might,  and  keeping 
down  the  output  of  the  plant. 

It  was  to  obviate  this,  and  yet  to  insure 
to  both  parties  the  fullest  returns,  that  the 
so-called  premium  plan  was  devised  by 
Mr.  Fred.  A.  Halsey  in  about  1884,  al- 
though he  did  not  have  an  opportunity  of 
testing  it  until  1890.  This  enables  the  best 
workman  to  make  more  than  his  slower 
companion,  and  stimulates  them  all  to  do 
their  best  by  a  substantial  reward.  At  the 
same  time,  there  is  a  visible  return  to  the 
employer,  and  the  rate  should  always  be 
so  fixed  that  it  is  not  to  be  changed,  unless 
a  change  is  made  in  the  method  of  work- 
ing which  in  itself  reduces  time  required. 
There  are  of  course,  isolated  cases  where 
straight  piece  work  is  working  with  entire 
success,  due  to  unusual  tact  on  the  part  of 
the  management,  or  other  condition,  but 
these  are  not  common. 

The  premium  plan  divides  the  saving 
between  the  employer  and  the  workman, 
benefiting  both,  and  showing  each  the  ex- 
act amount  of  saving  or  earnings.  Before 
applying  this  system,  it  is  necessary  to 
carefully  determine  the  proper  time  allow- 
ance on  each  piece,  so  that  there  will  be  no 
need  to  disturb  this,  as  it  is  the  changing 
of  rates  which  makes  men  uneasy  and  dis- 
satisfied. For  this  reason  the  shops  which 
are  using  piece  work  at  present  are  in 
better  position  to  adopt  the  premium  plan 
than  those  which  are  using  the  old  meth- 
ods. 

Taking  the  case  of  a  railroad  shop  which 
is  so  systematized  that  the  cost  of  doing 
certain  jobs  is  known,  even  if  piece  work 
is  not  used,  and  it  is  a  comparatively  easy 
task    to    apply   the    premium    plan,    taking 


care  to  set  the  time  limits  low  enough,  so 
that  it  will  not  be  necessary  to  reduce 
them,  yet  high  enough  to  offer  an  induce- 
ment for  the  good  workman. 

A  certain  railroad  shop  we  know  of  is 
using  the  following  rates  for  some  of  its 
work,  and  with  those  as  a  basis  we  can 
easily  show  just  how  the  premium  plan 
would  work  in  this  case : 

Boring  one  driving  box,  35  cents. 

Injector  check  joints  reground,  37  cents. 

Shoes  and  wedges  refitted,  $4.50. 

Turning  pair  of  tires,  $3. 

The  time  limit  can  be  very  easily  set 
from  these,  providing,  of  course,  the  piece 
prices  are  fair  to  both  parties.  Suppose 
we  take  the  time  for  turning  tires  as  an 
example,  on  account  of  the  even  figures, 
and  we  set  the  time  limit  at  10  hours. 
This  allows  the  workman  30  cents  an  hour 
for  his  time,  if  he  just  finishes  it  within 
the  time  limit.  If  he  takes  more  time  ex- 
planations are  in  order,  but  he  gets  the 
30  cent  rate  for  the  time  worked.  He  for- 
feits any  premium,  however,  and  if  the 
time  is  fairly  set,  a  good  workman  will 
never  exceed  the  time  limit,  unless  there  is 
some  accident  to  machine  or  similar  trou- 
ble. Calling  the  premium  one-third  of  the 
time  saved,  and  assuming  that  the  man 
turns  these  tires  in  8  hours,  we  find  things 
like  this: 

Time  worked,  8  hours,  at  30  cents  =  $2.40 
Time  saved,  2  hours,  at  10  cents  =  .20 

Total  for  8  hours  work $2.60 

Rate  per  hour  on  this  job,  32.5  cents. 

While  this  has  raised  his  hourly  rate  2j^ 
cents,  the  company  has  saved  in  two  ways. 
It  has  saved  20  cents  per  hour  for  two 
hours,  or  40  cents,  and  has  gained  the  use 
of  the  wheel  lathe  for  two  hours  be- 
sides— thus  increasing  the  output  of  the 
shop.  In  other  words,  they  have  only  paid 
$2.60  for  turning  the  tires,  and  have  two 
hours  left  towards  turning  another  pair, 
while  the  workman  has  made  20  cents 
more  in  8  hours'  work  than  at  the  old  rate. 
He  has  two  hours  left  for  other  work,  and 
if  he  keeps  on  turning  tires  at  the  same 
rate  he  will  have  earned  at  the  end  of  the 
day  ten  times  32.5  cents,  or  $3.25.  instead 
of  $3  as  before. 

Considering  the  fitting  of  shoes  and 
wedges  on  the  saine  basis,  we  have  15 
hours  as  the  time  limit,  making  the  rate 
30  cents  an  hour  as  before.  If  a  man  does 
this  in  10  hours  the  account  stands  like 
this: 

10  hours  at  30  cents  =  $3. 00 

5  hours  at  10  cents  =  .50 

Total   for   10  hours  work $3-S0 

Rate  per  hour  on  this  job,  35  cents. 

The  company  has  saved  5  hours  at  20 
cents,  or  $1,  besides  having  5  hours'  work 
at  another  job. 

The  more  the  man  makes  the  more  the 
company  saves  on  each  piece,  as  in  the  first 
case  they  save  40  cents  on  a  pair  of  tires, 
and  in  the  last  $1   on  fitting  the  wedges. 
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With  this  apparent  saving  on  any  job 
where  the  man  makes  more  than  usual, 
there  is  much  less  excuse  for  cutting  the 
time  limit,  and  in  fact  lliis  should  never  be 
dnnc,  unless  the  method  of  work  is 
changed. 

Another  good  feature  is  that  it  can  be 
applied  to  any  rate  per  hour,  and  the  pro- 
portion of  saving  allowed  varied  to  suit 
any  shop  manager's  idea.  But,  once  set,  it 
should  never  be  decreased,  as  this  destroys 
the  confidence  of  the  men,  and  reminds 
them  of  piece  work,  with  its  inevitable  cut 
if  wages  increase  too  much. 


Better  Steamer  Service  for  Canada. 

Sir  William  Van  lli)riic,  of  the  Cana- 
dian Pacific  Railway  Company,  has  done 
a  great  deal  to  give  Canada  benefits  which 
arise  from  the  transcontinental  transpor- 
tation business,  and  he  is  solicitous  to 
bring  new  benefits  and  new  sources  of 
gain  to  his  adopted  country.  His  latest 
scheme  for  the  benefit  of  Canada  is  for  a 
fast  Atlantic  service  that  he  thinks  would 
revolutionize  travel.  Briefly  stated,  his 
plan  embraces  the  control  of  the  Inter- 
colonial by  the  Canadian  Pacific  and  the 
establishment  by  the  latter  company  of  a 
line  of  fast  ocean  steamers  plying  between 
Liverpool  and  Halifax  in  winter  and  Que- 
bec in  summer.  He  would  have  a  fast 
train  equipped  by  the  Canadian  Pacific  to 
run  between  Euston  Station,  London,  and 
Liverpool,  delivering  the  passengers  to 
the  Canadian  Pacific  steamers  at  Liver- 
pool, with  tickets  guaranteeing  close  con- 
nections at  all  points  and  absolutely  guar- 
anteeing arrival  on  time  at  Hong  Kong 
or  Yokohama  by  means  of  fast  steamers 
from  Vancouver.  To  do  this  the  Canadian 
Pacific  would  require  a  subsidy  from  the 
Canadian  Government  of  $750,000. 

That  is  a  rather  ambitious  scheme ;  but 
there  are  several  difficulties  in  its  way  that 
will  not  be  easily  overcome,  especially  the 
$750,000  subsidy.  We  are  also  inclined  to 
think  that  the  transcontinental  passenger 
travel  would  not  provide  passengers  suffi- 
cient to  make  a  line  of  first-class  ocean 
steamers  pay. 

We  think  if  Sir  William  would  proceed 
energetically  to  work  up  the  natural  ad- 
vantages of  certain  Canadian  ports  as  land- 
ings in  the  ferry  between  the  British  Lsles 
and  the  American  continent,  that  he  might 
make  a  great  success.  The  great  mass  of 
timid  transatlantic  voyagers  count  the 
time  they  are  at  sea  from  the  hour  they 
lose  sight  of  the  Irish  coast  until  they  see 
the  coast  of  Long  Island.  That  period  of 
ocean  gloom  may  be  put  down  as  about 
150  hours.  If,  instead  of  making  for  New 
York,  a  modern  steamer  leaves  Ireland 
for  the  St.  Lawrence,  the  time  from  land 
to  land  is  about  eighty  hours.  It  might  be 
asked,  when  the  reduction  of  time  on  the 
ocean  voyage  is  so  great,  why  have  travel- 
ers not  adopted  the  shorter  route  more 
than  they  have  done?  The  answer  is.  the 
steamship  lines  trading  between  Britain  and 
Canada  are  so  miserably  slow  and  so  in- 


ferior in  the  provisions  made  for  the  com- 
fort of  passengers  that  most  people  would 
prefer  to  endure  a  much  longer  passage 
on  boats  where  efforts  are  made  to  make 
the  passengers  comfortable.  There  are 
two  steamship  lines  trading  between  the 
St.  Lawrence  and  Europe.  If  a  daring 
passenger  takes  one,  he  wishes  that  he  had 
taken  the  other,  and  if  next  time  he  takes 
the  other  he  wishes  that  he  had  stayed  at 
home  and  gone  fishing. 

That  transatlantic  steamship  business 
seems  to  us  to  be  a  weak  spot  in  Canadian 
management  and  enterprise.  If  the  Cana- 
dian Pacific  Railway  Company  would 
throw  all  their  effort  and  influence  to  the 
improving  of  existing  steamship  facilities, 
we  believe  it  would  profit  them  more 
promptly  and  with  less  outlay  than  the 
establishing  of  new  lines.  That  would 
come  later. 


Heat  Losses  from  Imperfect  Boiler  and 
Cylinder  Covering. 

"The  Imprisonment  of  the  Thermal 
Unit"  was  the  name  of  a  lecture  delivered 
by  Captain  Wallace  W.  Johnson  before  the 
Railway  Engineering  Class,  Sibley  Col- 
lege. Cornell  University.  The  lecturer 
took  the  stand  that  while  engineering 
science  has  labored  industriously  and  suc- 
cessfully to  convert  a  potential  power  of 
fuel  into  heat  with  the  least  possible  de- 
gree of  loss,  little  effort  has  been  made  to 
imprison  the  heat  generated  till  the  time 
when  it  could  be  transformed  into  work. 
If  anything  is  acting  to  restrain  the  free 
conversion  of  fuel  into  heat,  the  fact  soon 
becomes  known  through  even  the  crude 
evidence  that  the  boiler  is  not  making 
steam  freely  enough,  and  a  remedy  will 
b?  sought  for.  But  when  steam  once  gen- 
erated is  permitted  to  escape  as  through 
a  sieve  very  little  attempt  is  made  to  hold 
ic  back,  unless  the  escape  is  of  a  visible 
character.  If  the  owners  or  men  in  charge 
of  a  steam  plant  could  see  10  per  cent,  of 
the  boiler  steam  and  40  per  cent,  of  the 
cylinder  steam  passing  through  the  inclos- 
ing walls  without  doing  any  useful  work, 
there  would  'be  tumult  and  shouting  and 
effort  directed  to  finding  an  immediate 
remedy.  These  manifestations  of  zeal  to 
restrain  waste  of  heat  are  not  much  in 
evidence  in  ordinary  boiler  and  engine 
rooms,  for  the  reason  that  the  heat  is 
stealing  away  like  a  thief  in  the  night,  and 
those  responsible  for  its  imprisonment  fail 
to  understand  that  anything  is  escaping. 
What  is  true  of  engine  and  boiler  rooms 
in  regard  to  the  escape  of  heat  is  particu- 
larly conspicuous  where  locomotives  and 
their  boilers  are  concerned.  In  their  case 
the  losses  are  particularly  great,  because 
the  conditions  of  operating  expose  the  lo- 
comotive boiler  and  steam  transmitting 
parts  to  more  exacting  atmospheric  con- 
ditions than  those  found  in  other  engines. 

It  will  be  an  interesting  and  profitable 
mental  exercise  to  follow  the  heat  losses 
partly  preventable  that  happen  with  a  lo- 


comotive from  the  time  the  coal  is  passed 
into  the  firebox  until  the  exhaust  steam 
passes  into  the  atmosphere.  We  have  said 
so  much  lately  about  good  and  bad  meth- 
ods of  firing  that  we  need  pay  no  atten- 
tion to  the  man  whose  hand  reaches  from 
the  scoop  to  the  treasury  of  the  railroad 
company.  He  is  working  on  stronger  lines 
of  progression  than  any  other  person  who 
has  influence  in  saving  or  wasting  heat. 
There  is  very  little  complaint  made  against 
the  officials,  who  are  responsible  for  the 
escape  of  heat  units  after  the  fireman  has 
done  his  best  to  make  the  most  out  of 
every  pound  of  fuel  put  into  the  firebox. 
This  is  not  because  this  loss  is  not  often 
greater  than  that  due  to  the  worst  kind 
of  firing,  but  because  the  waste  does  not 
readily  appeal  to  the  senses. 

If  you  stand  upon  a  station  platform 
any  day,  summer  or  winter,  and  a  loco- 
motive passes  at  a  lower  speed  than 
twelve  miles  an  hour  you  will  feel  the 
warmth  thrown  off  from  the  boiler  and 
cylinders.  Reflection  will  tell  you  that 
the  engine  moves  along  giving  forth  at 
all  times  a  volume  of  heat  into  the  sur- 
rounding atmosphere.  Some  engines  are 
more  liberal  in  heating  the  air  than  others, 
but  nearly  all  of  them  send  forth  heat 
rays  that  can  be  distinctly  felt  six  feet 
away.  The  principal  source  of  this  radia- 
tion of  heat  is  the  boiler,  and  the  resulting 
loss  is  due  to  defective  insulation.  It  is 
perfectly  practicable  to  make  and  apply  a 
boiler  covering  which  will  prevent  the 
escape  of  any  heat  except  through  the 
proper  channels,  and  that  this  has  not  been 
done  is  due  to  the  fact  that  people  in 
charge  are  not  properly  impressed  with 
the  magnitude  of  the  losses  now  going  on. 
To  feel  the  hot  air  raised  perceptibly  in 
temperature  by  a  passing  locomotive  ought 
to  indicate  that  the  losses  from  this  source 
are  serious,  but  no  data  are  provided  to 
tell  what  the  aggregate  amounts  to.  This 
ought  to  be  supplied  by  accurate  tests. 
Very  little  has  been  done  to  measure  these 
losses,  and  all  we  have  to  guide  us  are 
rough  guesses.  Few  locomotives  steam  so 
freely  in  winter  as  they  do  in  summer,  and 
the  cause  doubtless  is  that  in  cold  weather 
a  large  proportion  of  the  steam  generated 
is  wasted  by  radiation  before  it  has  the 
opportunity  -to  do  work  in  the  cylinders. 
Mr.  J.  C.  Hoadley.  a  well-known  mechan- 
ical engineer,  made  some  tests  with  ordi- 
nary boilers  years  ago  to  ascertain  the 
heat  losses  due  to  uncovered  and  defect- 
ively covered  boilers,  and  he  found  the 
loss  as  high  as  12  per  cent.  It  must  be 
much  greater  with  a  locomotive  rushing 
through  the  air  at  a  high  speed  and  forc- 
ing currents  of  air  under  the  defective 
lagging.  Considerable  progress  has  been 
made  within  the  last  five  years  in  the  in- 
troduction of  good  sectional  lagging  that 
prevents  the  heat  units  from  escaping 
through  the  parts  where  it  is  applied;  but 
too  much  of  the  boiler  still  remains  un- 
covered. 

A  surprising  thing  to  us  is  that  some  en- 
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terprising  railroad  company  docs  not  make 
systematic  tests  to  ascertain  an  approxi- 
mation of  the  heat  losses  due  to  defective 
boiler  covering.  This  could  be  easily 
done  by  taking,  say,  three  engines  and 
stationing  them  in  an  exposed  position  on 
a  very  cold,  windy  day.  One  might  be 
covered  with  the  best  known  kind  of 
boiler  lagging,  the  next  with  pine  board 
lagging  that  had  been  some  months  in 
service,  the  other  might  have  the  boiler 
bare.  The  difference  in  the  amount  of  fuel 
required  to  keep  the  steam  pressure  close 
to  the  blowing  off  point  would  give  a  good 
approximation  of  the  value  of  efficient 
boiler  covering. 

If  there  is  one  part  of  a  locomotive 
boiler  that  deserves  more  attention  than 
other  parts  in  the  way  of  proper  insulation 
it  is  the  firebox.  Yet  the  firebox  has  been 
more  thoroughly  neglected  than  any  other 
part.  This  has  come  about  merely  be- 
cause the  firebox  presented  greater  diffi- 
culties than  the  barrel  to  those  planning 
or  applying  covering.  The  flat  surface  in 
fiont  of  the  firebox  gives  good  resi-tance 
for  the  wind  to  act  upon.  The  chilling 
effect  of  the  wind  is  so  great  during  cold 
weather  that  the  front  of  the  firebox  be- 
comes a  veritable  condenser  of  the  steam 
generated  inside.  Several  railroad  com- 
panies have  succeeded  in  applying  effective 
covering  to  the  whole  of  the  firebox,  and 
there  is  no  reason  why  others  refrain  from 
doing  the  same  thing,  except  that  the  ex- 
tent of  the  heat  losses  is  not  appreciated. 

In  this  connection  it  would  be  well  to 
caution  railroad  companies  against  using 
plaster  boiler  covering.  The  plastic  part 
consists  invariably  of  plaster  of  Paris, 
which  is  sulphate  of  lime.  Under  certain 
circumstances  that  sulphate  becomes  sul- 
phuric acid,  which  attacks  the  boiler  plates 
and  causes  dangerous  weakening  unless 
promptly  detected. 

There  is  doubtless  serious  loss  of  heat 
going  on  all  the  time  from  the  cooling 
effect  of  badly  covered  boilers ;  but  there 
is  good  reason  for  believing  that  even 
greater  loss  results  from  cylinder  con- 
densation. The  best  steam  engineering 
authorities  say  that  the  result  of  careful 
tests  proves  that  from  25  to  50  per  cent. 
of  the  steam  generated  in  the  boiler  is 
condensed  before  it  can  be  utilized  to  do 
work  inside  of  the  cylinders.  A  consid- 
erable part  of  this  loss  is  unavoidable 
where  steam  jackets  are  not  in  use.  and 
is  due  to  the  cooling  of  the  cylinders 
during  the  period  of  exhaust  and  the  need 
for  heating  the  metal  again  to  the  tem- 
perature of  the  incoming  steam.  To  go 
more  into  detail :  The  steam  in  entering 
the  cylinders  goes  into  what  is  a  partial 
condenser,  and  as  saturated  steam  is 
ready  to  return  to  water  as  soon  as  the 
least  portion  of  heat  is  abstracted,  part  of 
the  steam  becomes  vapor  and  has  lost  its 
capacity  for  doing  work.  As  expansion 
proceeds  and  the  pressure  decreases,  the 
condensed  steam  inclines  to  vaporize,  and 
it  draws  heat  from  tne  walls  to  aid  this 


process.  By  the  time  the  exhaust  opens, 
that  end  of  the  cylinder  has  descended  in 
temperature  near  to  that  due  to  the  tem- 
perature of  the  boiling  point  at  atmos- 
pheric pressure. 

When  the  cylinders  and  steam  chests 
arc  badly  protected,  and  most  of  them  are, 
this  condensing  process  is  much  more 
active  than  it  is  where  good  insulation  is 
provided.  The  saving  of  heat  due  to  well 
covered  cylinders  and  their  connections  is 
so  great  and  the  expense  of  imprisoning 
the  thermal  unit  so  trifling,  that  it  is 
amazing  to  find  the  greater  part  of  our 
locomotives  with  no  lagging  on  the  cylin- 
der heads,  bare  metal  where  the  steam 
passages  are,  and  no  intelligent  or  careful 
attempt  to  cover  cylinders  and  steam 
chests. 

In  the  course  of  a  conversation  the 
writer  had  lately  with  Mr.  .A.spinall.  gen- 
eral manager  of  the  Lancashire  &  York- 
shire Railway,  but  better  known  as  loco- 
motive superintendent  of  that  railway,  we 
learned  several  interesting  facts  about  the 
difference  between  well  protected  and 
badly  protected  cylinders.  Mr.  Aspinall 
built  a  group  of  outside  cylinder  engines 
for  switching  purposes,  all  others  on  the 
line  having  the  cylinders  inside  the  smoke 
hex.  The  inside  cylinder  engines  cause 
no  annoyance  by  dripping  water  from  the 
cylinder  cock's,  but  the  new  ones,  with  the 
cylinders  outside,  were  such  a  nuisance  in 
that  respect  that  the  designer  thinks  ser- 
iously of  changing  them.  That  is  probably 
one  reason  why  British  locomotives,  with 
their  well  protected  inside  cylinders,  do 
their  work  on  less  fuel  than  those  in  other 
countries  where  outside  cylinders  are  the 
rule. 


Weak  Points  in  the  Pooling  of   Locc= 
motives. 

A  point  made  during  the  discussion 
about  long  runs  for  locomotives  at  the 
Traveling  Engineers'  convention  was  that 
it  required  a  thorough  organization  of  the 
shop  force  to  inspect  and  take  care  of  the 
engines  at  the  terminals  for  long  runs 
with  a  change  of  crews,  just  the  same  as 
it  does  for  pooling  engines,  if  you  look 
for  success  for  the  plan. 

There  is  no  doubt  that  one  of  the  gravest 
defects  in  a  pooling  system  operated  dur- 
ing a  busy  season  only,  is  the  want  of  a 
thorough  inspection  and  maintenance  of 
the  engines  at  terminals.  When  each  en- 
gineer had  an  engine  assigned  to  him  for 
regular  hours,  this  work  was  attended  to 
by  the  engineer,  as  far  as  reporting  any 
defects,  breakages  or  lost  parts  was  to  be 
taken  into  consideration.  A  sense  of  pro- 
prietorship spurred  him  on  to  look  after 
its  care,  as  well  as  the  sense  of  responsi- 
bility for  doing  the  work  in  a  proper  man- 
ner when  on  the  road.  It  was  also  neces- 
sary for  his  own  protection  on  the  com- 
ing trip,  and  it  was  customary  for  the  en- 
gineer on  some  roads  to  be  allowed  to 
specify  just  what  work  was  most  needed 
and  what  work  could  go  for  another  trip. 


Now,  when  the  engine  is  double-crewed 
and  goes  right  on  through  on  a  long  run. 
or  is  in  the  pool,  and  sometimes  before  she 
comes  in  on  one  trip  assigned  to  another 
crew,  he  does  not  have  either  time  or  op- 
portunity to  do  much  more  than  report 
on  the  condition  of  the  engine  while  mak- 
ing the  trip,  before  she  is  beyond  his  con- 
trol. This  takes  from  him  any  sense  of 
responsibility  he  may  have  as  to  the  future 
good  service  of  a  machine  he  may  not 
have  charge  of  for  considerable  time,  may 
be  months. 

The  roads  that  have  got  the  best  results 
from  the  pooling  of  engines  recognize  this 
vital  point,  and  aim  to  treat  the  engines 
all  the  time  from  the  standpoint  of  a  ma- 
chine which  is  got  ready  for  the  trip  by 
one  set  of  men  and  operated  during  the 
trip  by  another  set,  each  having  duties  in- 
dependent of  the  others.  If  it  is  sup- 
posed that  the  work  of  inspection  and  such 
work  as  has  been  done  on  the  engines  by 
the  engineers  while  each  man  liad  a  cer- 
tain engine  assigned  to  him,  will  be  con- 
tinued with  the  engines  pooled,  it  will 
soon  be  found  different.  Where  the  men 
formerly  sought  opportunity  to  do  this 
work,  it  is  soon  seen  that  the  engines  are 
taken  from  them  before  they  have  time  to 
do  it,  and  the  certainty  that  they  will 
surely  have  another  engine  next  trip  takes 
away  any  desire  to  do  any  work  which  is 
not  specially  paid  for  by  the  company^ 
"that  of  keeping  another  man's  engine  in 
order,"  as  it  is  sometimes  called. 

Bulletin  orders  from  officers  on  this 
matter  are  grudgingly  obeyed.  The  neces- 
sity of  getting  the  engine  out  quickly  for 
the  train  which  many  times  is  waiting  for 
power  is  a  good  reason  for  neglecting  it. 

To  pool  engines  and  have  them  kept  in 
good  order  so  they  will  do  good  work,  the 
engines  must  be  kept  in  order  by  the  shop 
force,  and  the  men  who  operate  them  on 
the  road  make  written  reports,  even  if 
brief  ones,  about  their  condition  on  ar- 
rival. 

The  details  of  the  engines  which  the  en- 
gineer and  fireman  have  to  work  with 
should  be  standardized  as  far  as  possible. 
One  fault  of  pooled  engines  is  that  the 
little  conveniences  which  an  engineer  likes 
to  have  about  the  engine  are  no  longer 
there.  He  rides  on  a  poor  seat,  if  he  has 
one  at  all ;  has  no  arm  rests,  or,  in  fact, 
anything  to  ease  the  shocks  coming  up 
into  his  body;  no  attention  is  paid  to  cab 
lights  or  the  packing  of  glands  and  joints, 
and  his  first  thought  on  stepping  into  a 
cab  is  not  a  pleasant  one  which  will  in- 
spire him  to  give  loyal  service  to  his  com- 
pany. 

It  is  the  small  annoyances  that  discredit 
the  pooling  business  with  the  road  men 
more  than  the  greater  troubles,  and  until 
an  honest  effort  is  made  to  make  every- 
thing neat  and  comfortable  for  the  engine- 
men,  the  same  as  with  coach  equipment, 
they  will  condemn  it,  A  loss  of  loyal 
feeling  among  the  men  towards  a  company 
costs  money,  just  the  same  as  new  engines. 
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ImprovinK  the  Locomotive. 

I'cjrhaps  it  is  bucaiisu  cvLiyljixly  from 
the  mechanic  to  the  hobo  has  a  fairly  close 
acquaintance  with  the  locomotive  that  we 
find  so  many  attempts  to  improve  on  it. 
At  any  rate  it  is  certain  that  there  arc 
more  laiigliablc  improvements  suggested 
than  in  any  other  line,  and  it  is  certain 
that  many  of  them  arc  made  by  men  with 
no  idea  of  the  locomotive  or  its  require- 
ments. 

Among  the  recent  patents  we  find  a 
locomotive  fitted  with  one  smokestack  out- 
side the  other,  and  also  an  air  space  be- 
tween jacket  and  boiler.  This  was  a  down- 
draft  engine,  and  all  the  air  for  the  fire 
was  to  be  drawn  down  the  annular  stack, 
be  warmed  arotmd  the  boiler,  and  finally 
get  under  the  grate,  if  it  wasn't  tired  out. 

Then  we  have  a  device  for  cleaning  and 
drying  the  track — probably  patented  by  a 
rival  of  the  track  sander  manufacturers. 
This  has  coils  of  pipe  in  the  firebox  and 
in  the  front  end,  and  a  blower  forces  air 
through  these  and  out  pipes  leading  to  rail 
in  front  of  each  wheel.  The  dirt  is  blown 
otlf,  and  the  rail  dried  to  produce  maxi- 
mum adhesion.    Great  scheme,  of  course  ! 

Last  of  the  trio  we  have  seen  within  the 
month  is  a  rotary  engine  applied  to  a  lo- 
comotive. We  have  always  been  taught 
that  the  disadvantages  of  the  ordinary  or 
reciprocating  engine  were  the  difficulty  of 
properly  balancing  drivers,  and  the  dread- 
ful hammer-blow  which  our  friend  Lock- 
wood  with  his  Shaw  engine  has  worried 
about  so  much.  This,  however,  seems  to 
be  a  mistake,  as  this  rotary  is  placed  in  the 
saddle  in  place  of  the  cylinders,  and  the 
main  rod  and  side  rods  are  shown  just 
the  same.  This  indicates  very  plainly  that 
the  inventor  has  no  idea  as  to  objection 
of  the  present  engine  or  the  advantages  of 
the  rotary,  and  his  patent  fee  represents 
so  much  money  thrown  away. 

We  might  preach  a  little  sermon  on  the 
patent  attorney  who  will  push  these  claims 
without  first  warning  his  client  of  its 
weakness,  and  we  are  sure  a  first-class 
patent  lawyer  will  do  this.  But  there  is 
of  course  another  side  to  the  question,  and 
as  long  as  people  will  remain  ignorant  of 
the  machines  they  attempt  to  improve,  it 
is  hardly  worth  while  wasting  pity  over 
them.  It  would  be  a  good  plan  for  would- 
be  inventors  to  take  a  course  in  a  good 
correspondence  school  on  the  branch  which 
they  are  endeavoring  to  improve,  unless, 
of  course,  they  are  already  well  informed. 


A  very  dangerous  thing  for  trainmen  is 
a  badly  fastened  box-car  door.  Too  little 
attention  is  bestowed  upon  having  these 
doors  so  hung  that  they  will  not  become 
loose  and  fall  ofT  or  have  the  lower  part 
slip  out  of  its  fastenings.  When  the 
latter  happens  the  lower  part  of  the  door 
is  frequently  forced  out  by  the  wind  so 
far  that  it  strikes  the  engine  or  cars  of  a 
passing  train.  That  is  a  part  of  the  freight 
car  which  ought  to  be  inspected  very 
rigidly  and  frequently. 


BOOK  NOTICES. 

"Small  Engines  and  Boiler^."  By  Egbert 
P.  Watson.  Published  by  D.  Van  Nos- 
trand  Company,  New  York.  Price  $1.25. 
There  is  always  something  attractive 
about  a  little  steam  engine,  and  the  am- 
bitious young  mechanic  immediately  wants 
something  that  can  go.  This  book  is 
written  for  just  such  cases  and  describes 
the  building  of  small  stationary  engines 
having  a  practical  value.  With  a  small 
lathe  and  a  work  bench  equipped  with  a 
vise,  the  engines  described  may  be  built  by 
anyone  having  a  taste  for  such  matters. 
Parts  arc  shown  in  detail,  dimensions 
given,  and  in  fact  about  all  the  instruction 
that  can  be  given  on  paper  is  to  be  found 
here.  The  illustrations  are  clear,  the  book 
is  well  printed  and  bound,  and  can  be 
recommended  to  anyone  desiring  informa- 
tion of  this  kind. 

"The  Cupola  Furnace."  By  Edward  Kirk. 
Published  by  Henry  Carey  Baird  &  Co., 
Philadelphia,  Pa.  Price  $3.50. 
The  author,  who  is  a  well-known  foun- 
drynian,  has  brought  the  practice  of 
cupola  melting  up  to  date  in  this  book,  and 
it  is  safe  to  say  no  foundryman  or  one  in- 
terested in  the  construction  and  manage- 
ment of  the  cupola  can  afford  to  be  with- 
out this  book.  It  deals  with  the  construc- 
tion of  cupolas,  tuyeres,  management,  melt- 
ing, Huxing  of  iron,  styles  of  cupolas, 
cupola  records,  and,  in  fact,  about  all  the 
practical  sides  of  the  cupola  question.  The 
information  is  of  a  very  practical  charac- 
ter, dimensions  and  suggestions  being 
given  which  are  of  great  value.  The  illus- 
trations are  good  and  frequent  enough  to 
make  the  text  perfectly  clear.  It  has  met 
with  the  approval  of  many  practical  foun- 
drymen. 


book,  and  even  those  who  have  read  them 
will  find  them  very  interesting  to  go  over 
again. 


The  White  Mail. 


Stories  of  the  Railroad. 

Those  who  were  accustomed  to  reading 
the  Locomotive  Engineer  during  the  time 
this  paper  had  that  name  and  for  the  first 
few  years  of  Locomotive  Engineering, 
will  remember  the  stories  by  John  Alex- 
ander which  appeared  at  intervals  in  the 
paper.  They  were  exceedingly  popular 
stories,  and  brought  many  friends  to  the 
paper. 

The  author  of  these  stories  was  John  A. 
Hill,  then  the  jiuiior  partner  of  the  firm 
of  Sinclair  &  Hill.  They  have  lately 
been  collected  into  a  volume  and  pub- 
lished by  Doubleday  &  McCIure  Company. 
of  New  York;  price  $1.50.  The  volume 
contains  nine  stories,  the  best  of  those 
which  Mr.  Hill  wrote.  They  are  "An 
Engineer's  Christmas  Story."  "The  Clean 
Man  and  the  Dirty  Angels."  "Jim  Wain- 
wright's  Kid."  "A  Peg-legged  Romance," 
"My  Lady  of  the  Eyes."  "Some  Freaks  of 
Fate,"  "Mormon  Joe.  the  Robber,"  "A 
Midsummer  Night's  Trip."  "The  Polar 
Zone." 

Those  who  have  not  read  the  stories 
ought  to  lose  no  time  in  purchasing  the 


This  is  the  latest  book  from  the  pen  of 
the  well-known  railroad  novelist  Cy.  War- 
man.  When  one  begins  to  read  the  story, 
it  looks  as  if  Cy.  had  undertaken  to  write 
the  "simple  annals  of  the  poor,"  for  he 
lays  the  opening  scenes  in  a  remarkably 
poor  neighborhood,  and,  as  far  as  one  can 
judge,  among  very  unprepossessing  ma- 
terial of  the  human  kind.  The  scenes  are 
in  the  neighborhood  of  Lick  Skillet,  an 
ague-haunted  region  of  South  Illinois,  and 
his  human  characters  are  mostly  trackmen 
and  their  families.  From  a  small  com- 
munity, numbering  twenty-seven,  includ- 
ing "the  nigger  who  drove  Jim  -Ander- 
son's bull  team  at  the  mill,"  two  boys 
work  their  way  forward  to  take  a  higher 
place  in  the  railway  world. 

Tommy  Maguirc,  while  following  the 
occupation  of  driving  a  mule  for  pumping 
water  to  the  railroad  tank,  sees  the  bridge 
over  the  creek  washed  away  one  night, 
and  he  mounts  his  mule  to  flag  the  White 
Mail.  The  mail  comes  along  at  a  break- 
neck pace  as  usual,  but  Tommy  and  the 
mule  make  a  very  good  flag,  which  leads 
to  a  stoppage  of  the  train  on  the  brink  of 
the  flood.  The  incident  ended  the  useful- 
ness of  the  mule,  but  it  led  to  Tommy's 
advancement  to  a  position  in  the  oflice  of 
the  general  freight  agent.  One  of  the  in- 
dividuals of  Lick  Skillet  has  been  pro- 
moted to  the  position  of  messenger  in 
East  St.  Louis  before  Tommy's  good  for- 
tune came  upon  him.  and  both  the  boys 
started  out  to  enjoy  juvenile  life  together. 
One  of  their  first  experiences,  while  hid- 
ing under  a  bridge,  was  to  hear  three  train 
robbers  scheming  the  holding  up  of  one 
of  the  Vandalia  trains.  The  boys  gave 
the  robbers  away,  and  became  heroes  in 
consequence. 

After  a  time  Tommy  Maguire  went  still 
farther  West,  to  grow  up  with  the  prairies 
that  the  Union  Pacific  had  just  extended 
over.  Tomm)'  accepted  a  position  as  sta- 
tion agent  and  telegraph  operator  at  a  sta- 
tion in  the  wilderness,  where  he  had  no 
neighbors  but  prairie  dogs,  wolves  and 
stray  Indians.  The  book  gives  a  very 
graphic  account  of  a  fight  which  Tommy 
carried  on  single  handed  with  a  band  of 
Indians.  That  kind  of  life  proved  too 
monotonous  at  times  and  too  exciting  at 
others  for  Tommy's  taste.  He  went  still 
farther  West  and  joined  the  Denver  & 
Rio  Grande.  A  considerable  part  of  the 
book  is  devoted  to  describing  the  adven- 
tures of  Tommy  in  Leadville  and  other 
parts  of  the  Denver  &  Rio  Grande.  That 
is  a  strong  line  of  writing  for  Cy.  War- 
man,  because  he  can  easily  draw  on  his 
own  experience  to  describe  what  a  hero 
of  a  novel  is  supposed  to  have  seen  and 
done. 

While  running  as  conductor  of  a  pas- 


490 


LOCOMOTIVE    ENGINEEKING 


November,  1899. 


senger  train,  Tommy  succeeds  in  rescuing 
a  lady  passenger  who  had  ventured  out  of 
the  car  when  they  were  stalled  in  a  snow- 
storm and  got  into  a  very  perilous  posi- 
tion. Tommy  proves  to  be  a  pusher,  and 
by  degrees  forces  his  way  along  until  he 
reaches  the  position  of  general  manager 
of  the  road.  Meanwhile  he  had  become 
smitten  with  the  young  lady  that  he  res- 
cued in  the  snow  and  was  always  think- 
ing about  her  and  hoping  to  meet  her 
sometime.  That  comes  along  in  due  course, 
and  she  turns  out  to  be  the  daughter  of 
the  biggest  stockholder  of  the  railroad,  so 
when  Tommy  marries  her  he  has  reached 
almost  the  top  of  the  heap,  so  far  as  rail- 
roading was  concerned. 

The  book  is  published  by  Chas.  Scrib- 
ner  &  Sons,  New  York.  In  cloth,  price 
$1.25. 


Jim  .Skeevers'  Object  Lessons. 

Although  it  is  now  more  than  two  years 
ago  since  the  last  of  "Jim  Skeevers'  Ob- 
ject Lesson"  articles  appeared  in  Loco- 
motive Engineering,  it  is  safe  to  say  that 
all  of  our  readers  who  were  accustomed 
to  reading  them  are  still  hoping  that  the 
author  will  resume  his  pen  and  give  to 
the  mechanical  world  more  of  the  wit  and 
wisdom  for  which  the  articles  were  noted. 
"Jim  Skeevers'  Object  Lessons"  were 
written  by  Mr.  John  A.  Hill,  who  believed 
in  giving  instruction  on  the  laws  and 
principles  of  mechanics  by  means  of 
stories.  That  line  of  instruction  is  much 
more  impressive  than  merely  discoursing 
on  the  subjects  taken  up,  and  it  proved 
highly  popular,  and  thousands  of  our 
readers  learned  valuable  engineering  facts 
through  the  object  lessons  who  never 
would  have  had  the  patience  to  study  the 
bare  principles. 

Mr.  Hill  has  switched  away  from  the 
life  that  brought  him  material  for  "Skee- 
vers' Object  Lessons,"  and  he  is  not  likely 
to  write  any  more  of  them,  but  he  has 
done  the  next  best  thing  by  collecting  the 
best  of  the  sketches  and  publishing  them 
in  book  form.  It  is  now  ready,  and  is  for 
sale  in  this  office;  price.  $1. 

"Skeevers'  Object  Lessons"  ought  to  be 
read  at  least  once  a  year  by  every  am- 
bitious railroad  man.  Those  who  have 
read  them  will  enjoy  thoroughly  a  second 
perusal,  and  the  book  keeps  them  in  con- 
venient shape ;  those  who  know  them  only 
by  name  ought  to  lose  no  time  in  sending 
for  the  book.  We  have  frequently  heard 
ladies  say  that  they  enjoyed  reading 
Skeevers  as  much  as  the  other  sex  did. 
To  the  ladies  we  would  drop  the  hint  that 
the  book  will  make  a  most  acceptable 
Christmas  present. 


To  Extend  the  Usefulness  of  the  Mas= 
i^'.  ~    ;ter  Mechanics' Association. 

In  his  inaugural  address  at  the  opening 
of  the  last  convention  of  the  American 
Railway  Master  Mechanics'  Association, 
President      Quayle      recommended      that 


something  should  be  done  to  extend  the 
usefulness  of  the  association.  This  has 
now  taken  practical  form  in  the  appoint- 
ment of  a  committee  to  investigate  the 
subject  and  report  at  the  next  convention. 
The  committee  consists  of  Messrs.  T.  R. 
Browne,  G.M.  Basford  and  L.  R.  Pomeroy. 

We  hope  that  the  committee  will  be 
able  to  suggest  some  practical  plan  for  in- 
creasing the  usefulness  of  the  association, 
for  it  appears  to  be  suffering  from  the 
work  done  by  the  various  railroad  clubs 
and  other  causes.  In  years  gone  by  the 
reports  and  discussions  at  the  Master 
Mechanics'  conventions  represented  what 
may  be  called  the  authoritative  opinion  on 
all  new  and  advanced  ideas  concerning 
locomotive  construction  and  the  best 
methods  for  operating  and  repairing  the 
motive  power  at  the  least  possible  ex- 
pense. The  report  of  the  proceedings  was 
looked  forward  to  by  hundreds  of  master 
mechanics  as  a  volume  that  would  give 
them  valuable  guidance  in  discussing  with 
their  higher  officers  the  line  of  improve- 
ments they  ought  to  follow. 

The  establishment  of  railroad  clubs  has 
changed  all  this.  As  soon  as  any  .question 
of  importance  arises  concerning  railroad 
rolling  stock,  or  other  lines  of  railway  ma- 
chinery, the  secretary  of  some  railroad 
club  pounces  upon  some  member  who  is 
known  to  be  familiar  with  the  improve- 
ment or  change  contemplated,  and  he  is 
influenced  into  preparing  a  paper  fully 
ventilating  the  subject.  That  is  read  at 
the  club  and  discussed  by  the  members. 
If  it  proves  of  more  than  ordinary  im- 
portance, other  clubs  take  it  up.  and  it  is 
discussed  threadbare  before  it  comes  be- 
fore the  Master  Mechanics'  or  Master 
Car  Builders'  convention.  The  geograph- 
ical space  which  they  cover  gives  the  rail- 
road clubs  a  material  advantage  over  the 
mechanical  conventions  that  meet  in  prac- 
tically the  same  region  year  after  year 
There  are  always  some  improvements  and 
tests  going  on  that  have  a  local  origin,  and 
the  men  familiar  with  the  particulars  are 
able  to  attend  some  railroad  club  where 
reports  are  made  on  what  is  going  on. 
In  this  way  every  advance  and  improve- 
ment is  weighed,  examined,  and  the  light 
of  experience  thrown  upon  it  long  before 
the  larger  associations  can  do  anything 
about  it.  And  the  worst  of  the  matter  is 
that  the  members  of  the  railroad  clubs  act 
as  if  they  did  not  care  anything  for  the 
views  of  the  national  mechanical  associa- 
tions. 

The  Master  Car  Builders'  Association 
and  the  Master  Mechanics'  Association 
are  themselves  to  a  great  e.xtent  respons- 
ible for  their  loss  of  influence  among  rail- 
road mechanical  men.  In  the  early  days 
of  the  associations  the  policy  was  fol- 
lowed of  holding  the  annual  conventions 
at  points  where  the  greatest  possible  num- 
ber of  members  could  be  brought  to  the 
meetings.  Another  consideration  was  to 
hold  them  in  places  where  manufacturing 
lilants  containing  processes   in   which  the 


members  were  likely  to  be  mterested  could 
be  examined.  Care  was  taken  to  spread 
the  conventions  over  a  wide  geographical 
area,  so  that  members  unable  to  travel 
very  long  distances  would  have  the  op- 
portunity of  attending  the  convention 
when  it  was  held  not  far  away.  Of  late 
years  the  policy  in  this  regard  has  been 
entirely  changed.  It  has  not  been  the  con- 
venience of  the  members  that  was  a  para- 
mount consideration,  but  the  sentiments  of 
certain  fashionable  people,  who  used  their 
influence  to  have  the  conventions  held  in 
a  fashionable  resort.  Under  this  influence 
the  conventions  have  swung  between  Sar- 
atoga and  some  other  fashionable  resort. 
The  alleged  reason  for  going  to  these 
places  has  been  that  they  were  the  only 
ones  that  afford  sufficient  hotel  accommo- 
dation. The  theory  is  that  the  conven- 
tions must  be  held  at  a  place  where  there 
is  a  single  hotel  large  enough  to  accommo- 
date the  whole  company.  In  practice  the 
people  always  spread  around  into  a  va- 
riety of  hotels  that  suit  their  tastes.  The 
allegation  that  no  place  but  Saratoga  and 
Old  Point  Comfort  has  hotel  accommoda- 
tion sufficient  for  the  conventions  is  all 
humbug. 

One  of  the  most  successful  conventions 
that  the  master  mechanics  held  of  late 
years  was  held  in  Boston  in  1891.  The 
headquarters  were  in  a  small  hotel,  but 
the  people  found  all  the  accommodation 
they  wanted,  and  there  were  remarkably 
few  complaints.  That  was  about  the  last 
time  that  the  members  of  the  association 
had  the  choosing  of  where  they  wanted  to 
meet.  About  that  time  the  choice  fell  into 
the  hands  of  certain  ladies,  mostly  the 
friends  of  the  supply  interests,  and  they 
have  kept  their  hold  ever  since,  and  we  do 
not  see  any  indications  of  their  relinquish- 
ing their  grip.  It  is  not  the  members  of 
the  associations  who  decide  where  next 
conventions  shall  be  held,  but  the  ladies 
whose  friends  sell  supplies  to  railroad 
companies. 

We  do  not  feel  inclined  to  dictate  to  the 
committee  that  is  investigating  how  the 
usefulness  of  the  Master  Mechanics'  As- 
sociation can  be  increased,  but  we  will 
venture  on  some  suggestions.  Urge  that 
the  conventions  be  held  in  places  where 
members  can  attend  who  have  never  be- 
fore had  the  opportunity  of  being  at  a 
meeting.  Recommend  Detroit,  Chicago. 
Omaha,  St.  Paul,  Kansas  City,  Denver 
and  other  railroad  centers.  Select  head- 
quarters at  some  hotel,  and  make  arrange- 
ments with  others  to  care  for  the  balance. 
That  may,  to  som.e  extent,  interfere  with 
the  social  functions  and  there  will  be  pro- 
tests from  the  fashionable  element.  But 
the  interests  of  the  association  will  be  pro- 
moted. 


We  send  our  Book  of  Books  free  on 
application.  It  is  a  great  help  to  people 
looking  for  good  reading  matter.  We 
procure  any  book  asked  for  by  any  of  our 
friends. 
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QUESTIONS    ANSWERED. 

Correspondents  ivishiug  to  have  ques- 
tions anszuercd  in  t/icsc  coliitntis  should 
send  in  their  names  and  addresses,  not  for 
t>ublication,  but  for  evidence  0/ ffood  faith. 
If-e  throw  alt  anonymous  tetters  into  the 
waste  basket. 

(98)  W.  A.  B.,  Stamps,  Ark.,  writes: 
Will  the  side  rod  on  a  three-wheel  con- 
nected engine  ponnd  any  more  than  a  two- 
wheel  engine?     A. — Not  necessarily. 

(99)  A.  B.  A.,  Pictou.  Nova  Scotia, 
writes: 

Please  let  me  know  in  November  paper 
how  to  find  the  horse-power  of  any  loco- 
motive. A. — We  have  answered  this  ques- 
tion so  often  that  we  must  be  excused 
from  giving  it  again  at  present.  Full  par- 
ticulars arc  given  in  Sinclair's  "Locomo- 
tive Engine  Running,"  1899  edition,  page 
313.  It  is  also  explained  on  page  31  of 
our  January  number. 

( 100)  S.  R.  N.,  Chillicothe,  Ohio,  asks  : 
If  the  lap  on  the  valve  is  increased  from 

yi  inch  to  %  is  it  necessary  to  increase 
the  throw  of  the  eccentric  and  give  the 
valve  more  travel?  .A. — Yes.  If  the  lap 
of  the  valve  is  increased  its  travel  must 
be  increased,  if  you  expect  to  get  a  full 
steam  port  opening.  This  usually  requires 
new  cams  of  increased  throw.  The  ec- 
centric cams  must  also  be  set  at  a  new  po- 
sition on  the  axle  in  relation  to  the  crank 
pin  in  order  to  open  the  steam  ports  at 
the  proper  point  of  the  stroke  of  the  pis- 
ton. 

(loi)  M.  B.  G.,  Milwaukee,  Wis., 
states : 

With  a  double  crewed  engine  each  en- 
gineer fills  his  own  lubricator.  Some  of 
uo  only  use  half  a  cupful,  so  we  put  that 
amount  of  oil  in  it.  On  starting  out  on 
the  run  the  cup  will  not  feed  at  first,  al- 
though all  the  valves  are  opened  properly. 
What  is  the  trouble?  A. — When  you  fill 
the  oil  tank  half  full  of  oil  fill  the  rest  of 
the  space  by  pouring  in  water.  If  yo.u  do 
not  have  the  oil  tank  full  it  must  be  filled 
from  the  condenser  above  it.  That  takes 
time,  and  the  cup  will  not  feed  properly 
till  the  head  of  the  water  is  high  enough 
in  the  condenser  to  force  the  oil  out 
through  the  feed  nipples  into  the  sight 
feed  glasses. 

(102)    J.  W.  S.,  Live  Oak,  Fla.,  writes: 

I  have  an  engine  that  exhausts  square 
when  the  lever  is  in  the  corner  each  way, 
but  when  I  pull  the  lever  up  it  does  not 
exhaust  square  either  way ;  I  mean  in  back 
or  forward  motion.  I  wish  you  would 
please  tell  me  what  is  the  matter  with  her 
and  how  to  make  her  exhaust  square  when 
I  pull  the  lever  up.  .\. — That  is  a  common 
valve  motion  disorder,  but  no  remedy  can 
be  suggested  without  a  careful  examina- 
tion of  the  motion.  There  is  a  distortion 
of  some  kind.  It  may  be  in  the  original 
planning  of  the  motion,  and  it  may  be 
through  some  part  or  parts  being  sprung. 
A  common  practice  with  an  engine  of  that 
kind  is  to  set  the  valves  so  that  the  cut 


off  is  adjusted  nearly  true  at  the  point 
where  most  of  the  work  is  done. 

(103)  R.  A.  M.,  Albany,  N.  Y.,  writes: 
There  are  three  words  that  I  meet  with 

in  articles  relating  to  heat,  of  which  I  am 
a  little  uncertain  as  to  the  correct  mean- 
ing. They  are  conduction,  convection  and 
radiation.  Will  you  please  give  plain  defi- 
nitions of  the  words?  A. — Conduction  is 
the  passage  of  heat  through  any  body. 
When  the  sheets  of  a  furnace  are  heated, 
cdiiduction  conveys  the  heat  from  the  fire 
-ide  to  the  water  side  of  the  sheets.  Con- 
vection is  the  method  by  which  heat  is 
circulated  in  a  fluid  mass  by  the  motion  of 
the  particles.  It  is  by  convection  that  the 
heat  from  a  furnace  is  diffused  through 
the  whole  body  of  a  boiler.  Radiation  is 
another  process  by  which  heat  is  trans- 
ferred. The  heat  from  a  clear  incandes- 
cent fire  is  transferred  to  the  furnace 
sheets  by  radiation.  Radiant  heat  travels 
in  straight  lines,  called  rays. 

(104)  C.  M.,  Wilkesbarre,  writes: 

I  would  like  to  ask  a  few  questions.  Is 
it  wasteful  to  carry  a  steam  pressure  over 
200  pounds?  Will  the  engine  develop 
more  power?  A  friend  of  mine  says  no. 
We  have  some  engines  on  our  road  that 
had  26-inch  stroke  by  20  inches  diameter. 
We  changed  to  24-inch  stroke,  and  engi- 
neers say  they  are  better  now ;  same  steam 
pressure.  Where  does  the  gain  come  in? 
Is  a  longer  stroke  better  on  a  hill,  and 
why?  A. — ^These  questions  indicate  very 
conflicting  opinions,  but  they  are  merely 
opinions  with  no  tests  to  prove  them.  An 
engine  carrying  200  pounds  pressure,  with 
26-inch  stroke,  will  do  more  work  than 
one  with  24-inch  stroke,  the  wheel  diam- 
eter of  both  being  the  same.  But  if  the 
power  is  too  great  for  the  weight  on  driv- 
ers, the  engine  with  the  shorter  stroke  may 
work  better  than  the  other.  Increase  of 
boiler  pressure  and  increase  of  cylinder 
capacity  are  always  followed  by  increase 
of  power,  if  the  other  proportions  har- 
monize. 

(105)  C.  M.  G.,  E.  Las  Vegas,  N.  M., 
writes : 

In  looking  over  the  August  Locomotive 
Engineering  I  notice  an  article  written  by 
W.  J.  Murphy,  giving  the  rules  for  firing 
on  the  Queen  &  Crescent  Railway.  On 
page  366  is  found  this  paragraph :  "It  is 
beneficial  to  wet  the  coal  before  firing,  and 
fireman  should,  as  far  as  possible,  use  wet 
coal."  I  would  like  to  ask  why  it  is  bene- 
ficial— i.  e.,  do  the  gases  of  the  coal  com- 
bine with  the  water  to  form  complete  com- 
bustion? If  there  is  a  combination,  will 
you  please  give  the  formula  which  repre- 
sents it?  A. — There  is  no  economical  ad- 
vantage in  firing  with  wet  coal,  unless  it 
is  so  slack  that  when  dry  the  greater  part 
goes  direct  to  the  tubes  before  touching 
the  burning  fuel.  In  such  a  case  the  water 
will  tend  to  hold  it  together  until  it 
reaches  the  fire.  In  ordinary  firing,  water 
in  coal  causes  waste  of  heat,  for  the  water 
must  be  evaporated  before  the   fuel   will 


burn,  and  heat  is  required  to  effect  this 

evaporation. 

(106)  S.  R.  N..  Chillicothe,  Ohio,  asks: 
What  is  meant  by  running  the  valves 
over  by  travel  ?  A. — When  a  machinist 
sets  the  valves  on  a  locomotive  he  calls 
the  process  of  fixing  the  exact  points  of 
opening  and  closing  the  steam  and  ex- 
haust ports,  setting  the  valves.  To  find 
where  these  points  are  located  the  valves 
are  "run  over"  to  see  what  changes  are 
necessary.  After  the  changes  are  made 
in  the  motion  work  or  eccentrics,  an  ad- 
ditional process  is  sometimes  used,  which 
consists  in  moving  the  engine  slowly  with 
her  own  steam  and  marking  the  valve 
stem  with  the  tram  point  to  show  the  ex- 
act travel  of  the  valves  and  steam  port 
openings.  These  marks  can  be  compared 
for  each  end  of  the  travel  of  the  valve 
and  for  each  side  of  the  engine.  If  any 
inequality  is  shown  it  can  be  rectified  be- 
fore the  engine  is  finally  turned  out  for 
service. 


The  Pennsylvania  Malleable  Company. 

The  Pennsylvania  Malleable  Company 
have  been  organized,  at  Pittsburgh,  and 
have  commenced  the  erection  of  a  plant 
at  McKee's  Rocks,  in  that  city,  for  the 
manufacture  of  malleable  castings  from 
the  smallest  size  up  to  the  very  largest. 
Contracts  have  been  placed  for  the  build- 
ing of  the  entire  plant,  and  it  is  expected 
to  be  ready  for  operation  not  later  than 
the  first  of  the  year.  The  Pittsburgh 
Bridge  Company  have  been  awarded  the 
contract  for  the  main  building,  which  will 
be  640  X  220  feet  in  size,  and  will  be  en- 
tirely of  steel.  It  is  to  be  completed  in 
about  three  months.  The  site  for  the  plant 
contains  10  acres,  and  adjoins  the  large 
works  of  the  Pressed  Steel  Car  Company, 
at  McKee's  Rocks.  In  addition  to  the 
main  building  there  is  to  be  a  brick  build- 
ing, 60  X  100  feet,  to  be  used  as  a  pattern 
and  carpenter  shop,  and  another  building 
of  the  same  size  and  design,  to  be  used 
for  the  storage  of  patterns.  There  will 
also  be  an  office  buiding,  40  x  60  feet  in 
size.  The  temporary  offices  of  the  Penn- 
sylvania Malleable  Company  are  in  the 
Park  Building,  Pittsburgh. 

To  the  Sandy  Ridge  Fire  Brick  Com- 
pany has  been  given  a  contract  for  500.000 
fire  brick,  to  be  used  in  the  building  of 
the  annealing  ovens  and  cupolas.  The 
Root's  C-ompany,  of  Connorsville,  Ind., 
have  the  contract  for  the  blowers.  The 
Auto-Gas  Engine  Company,  of  Chicago, 
have  the  contract  for  six  gas  engines  of 
65  horse-power  each.  The  company  are 
making  a  new  departure  in  foundrj'  prac- 
tice in  having  all  power  generated  by  gas 
engines  and  electricity.  The  gas  engines 
will  operate  the  electrical  generators  to 
work  the  overhead  cranes,  the  blowers, 
conveying  machinery  and  other  equipment 
The  plant  will  be  thoroughly  modem 
throughout,  and  will  be  splendidly  equipped 
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for    the    manufacture    of    malleable    iron 
castings. 

The  capital  stock  of  the  concern  is  $600,- 
000,  and  is  said  to  have  been  very  largely 
oversubscrilied.  The  greater  part  of  the 
output  will  bo  taken  by  the  Pressed  Steel 
Car  Company,  whose  large  works  are  im- 
mediately adjacent.  The  officers  of  the 
Pennsylvania  Malleable  Company  are  as 
follows:  S.  White,  president,  and  D.  O. 
Holbrook,  secretary  and  treasurer.  Dr. 
R.  G.  G.  Moldenke,  for  many  year.s  with 
the  McConway-Torley  Company,  of  Pitts- 
burgh, and  one  of  the  best  known  foun- 
drymon  in  the  country,  will  be  general 
superintendent. 


Notes  on  the   Great   Eastern   Railway 
of  England. 

The   Great    Eastern    Railway    Company 
operates   some   1.200   miles  of   road   with 


Stratford  depot.  Roundhouses  have  no 
friends  on  the  Great  Eastern  Railway,  for 
with  such  accommodation  it  would  be  im- 
possible to  send  out  the  engines  fast 
enough,  five,  six,  and  even  more,  having 
often  to  leave  at  one  time  for  the  carriage 
sidings,  shunting  yards  or  London  termin- 
als. The  turntable  at  the  front  end  of  the 
shed  is  operated  by  hydraulic  power. 

Extensive  dormitories  are  provided 
above  the  shed  offices  for  the  lodging  of 
drivers  and  firemen  who  come  in  from  the 
country  stations  and  have  to  take  rest,  re- 
cent legislation  by  Parliament  having  lim- 
ited the  hours  of  duty  and  rendered  the 
establishment  of  such  accommodation  ne- 
cessary. Mr.  Holden,  the  locomotive 
superintendent  of  the  Great  Eastern  Rail- 
way, has  spared  no  pains  in  making  these 
quarters  comfortable  and  attractive  to  the 
men     under     his     charge.       A     complete 


and  a  complete  absence  of  "rod  tape"  on 
the  part  of  the  higher  officials  have  di- 
rectly contributed.  Every  employe  of  the 
company,  including  the  uniformed  staff,  is 
entitled  to  annual  holidays,  from  three 
days  upwards,  at  his  full  rate  of  pay,  with 
a  free  pass  for  the  transportation  of  him- 
self, wife  and  family  to  and  from  any  sta- 
tion on  the  system.  This  holiday,  so  far 
as  the  locomotive  and  car  works  shop  staff 
is  concerned,  is  made  to  run  concurrent 
with  the  vacation  at  the  time  of  the  August 
bank  holiday,  special  trains  being  then 
run  on  fast  time  for  the  conveyance  of  the 
workmen  and  their  families  from  London 
to  the  chief  seaside  resorts  of  Eastern 
England.  Privilege  tickets  are  granted  to 
the  men  of  all  grades  as  frequently  as  de- 
sired for  themselves,  wives  and  families 
for  travel  at  one-quarter  the  ordinary 
rates. 


over  1,000  locomotives.  The  major  por- 
tion of  these  engines  is  engaged  in  hauling 
passenger  trains,  the  suburban  service  of 
this  railway  being  the  most  extensive  in 
Great  Britain.  A  view  of  the  rear  of  the 
principal  engine  shed  at  Stratford  is 
shown  in  Fig.  i.  The  building  has  accom- 
modation for  eighty  engines,  which  enter 
the  shed  and  are  marshalled  in  the  order 
shown — tank  engines  for  the  suburban 
service  on  the  right  of  the  picture,  goods 
engines  on  the  center  roads,  and  passenger 
express  engines  on  the  left.  There  are 
altogether    330   engines    stationed    at    the 


kitchen,  witli  dining-room  attached,  is  pro- 
vided, as  also  are  bath-rooms  and  smoking 
and  reading  rooms.  Each  man  has  a 
number  given  him  on  arrival,  which  cor- 
responds with  that  of  his  cubicle,  hat  pegs, 
cupboard,  etc.,  and  particulars  are  taken 
by  the  attendant  as  to  the  tiine  he  requires 
his  meals  and  has  to  resume  duty. 

Few  railway  companies  can  point  to  a 
better  feeling  between  master  and  man 
than  that  pervading  the  working  staff  of 
the  Great  Eastern  Railway,  and  to  this  de- 
sirable state  of  affairs  many  very  valuable 
concessions   on  the  part  of  the  directors 


Returning  to  the  locomotives,  all  re- 
quired for  the  Great  Eastern  system  are 
new  built  under  Mr.  Holden's  personal 
supervision  and  to  his  designs  at  the  Strat- 
ford shops.  The  output  may  be  put  at 
100  new  locomotives  per  annum,  when  re- 
quired, in  addition  to  all  repairs  and  re- 
newals. 

Oil  fuel  is  extensively  employed  on  the 
Great  Eastern  Railway,  no  less  than  forty- 
seven  locomotives  being  fired,  together  with 
several  stationary  boilers  a.nd  furnaces. 
Mr.  Holden's  patent  apparatus  for  oil  fir- 
ing has  been  frequently  mentioned  in  Lo- 
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gines built  at  Slralforil  to  burn  oil  fuel 
were  illustrated  and  described  in  the  issue 
for  August,  i8g8.  They  were  designed 
for  running  the  fast  seaside  express  trains 
during  the  summer  months,  of  which  the 
Great  Eastern  Railway  makes  a  specially, 
and  earned  an  excellent  reputation  last 
year.  The  oil  tanks  of  the  tenders  carry 
750  gallons  of  fuel,  which  is  filled  in 
through  a  manhole  protected  by  a  fine  wire 
gauze  strainer  or  sieve.  From  the  tank 
the  oil  passes  a  tubular  heater  through 
which  the  exhaust  steam  from  the  air- 
brake pump  circulates,  and  is  here  warmed 
to  a  temperature  of  about  200°  F.  before 
delivery  to  the  burners.  These  latter  are 
placed  below  the  footboard  of  the  engine, 
facing  holes  provided  in  the  firebox  front, 
about  12  inches  above  the  grate  bars.  The 
oil  is  first  sprayed  into  the  furnace  by  an 


cal  reservoirs  laid  along  the  top  of  the 
tender  water  tanks.  Their  combined  ca- 
pacity is  650  gallons.  Broken  firebrick  is 
used  to  cover  the  grate  when  oil  alone  is 
being  burned,  and  steam  is  raised  with  a 
wood  and  coal  fire  on  a  space  raked  clear 
for  it.  The  engine  can  be  fired  with  coal 
alone,  coal  and  oil  combined,  or  oil  alone. 

The  oil  fuel  most  generally  used  on  the 
Great  Eastern  Railway  is  a  mixture  of 
coal  gas  tar  and  creosote  oil,  having  a 
S.  G.  at  60°  F.  of  1. 16,  and  a  flash  point  of 
230°  F. ;  petroleum  residues  have,  how- 
ever, been  used,  and  although  the  results 
have  been  superior  to  those  obtained  from 
the  tar  mixture,  the  supply  of  such  pro- 
ducts in  England  at  present  is  not  suffi- 
ciently organized  to  permit  of  it  being 
used  on  a  large  scale  for  fuel. 

The  depot  for  storing  oil  fuel  at  Strat- 
ford has  been   specially  designed   for  the 


ductd  in  l"ig.  3  shows  a  four-coupled 
bogie  tank  engine,  designed  for  suburban 
passenger  service.  The  cylinders  are  17 
inches  diameter  by  24  inches  stroke,  and 
the  drivers  59  inches  diameter.  The  bogie 
wheels  are  37  inches  diameter  and  cen- 
tered 5  feet  apart.  The  boiler  has  a  fire- 
box with  a  grate  area  of  15.27  square  feet 
and  a  total  healing  surface  of  1,081.4 
square  feet.  The  weight  in  running  or- 
der, with  1,000  gallons  of  water  in  the 
tanks  and  2  tons  of  coal  in  the  bunkers,  is 
52  tons.  The  engine  is  fitted  with  con- 
densing arrangements  for  underground 
service,  as  the  Great  Eastern  Railway 
trains  enter  the  city  below  the  surface. 

-Ml  the  carriages  required  for  the  line 
are  built  at  Stratford,  as  well  as  the  loco- 
motives, and  very  extensive  shops  are 
continually  engaged  in  the  work.  For 
comparison  of  the  past  and  present  pas- 


annular  steam  jet  in  the  center  of  each 
burner,  and  then  minutely  atomized  and 
distributed  by  small  steam  jets  issuing 
from  ring  blowers  placed  immediately  be- 
hind the  nozzles.  These  also  induce  a 
considerable  quantity  of  atmospheric  air 
at  the  same  time,  and  so  insure  good  com- 
bustion. The  first  mentioned  annular 
steam  jet  surrounds  a  central  cone,  which 
is  in  communication  by  piping  with  a  se- 
ries of  heaters  placed  inside  the  smoke- 
box,  and  through  these  air  is  drawn  and 
delivered  to  the  burners  at  nearly  400°  F. : 
this  tends  to  dry  the  steam  as  it  injects  the 
oil,  as  well  as  raise  the  temperature  of 
the  combined  spray. 

.Another  type  of  oil-burning  express  en- 
gine with  coupled  drivers  is  shown  in  Fig. 
2,  of  engine  No.  712.  This  is  one  of  a 
standard  class,  with  cylinders  18  x  24 
inches,  and  drivers  84  inches  in  diaineter. 
The  oil  fuel  is  carried  in  two  long  cvlindri- 


purpose  by  Mr.  Holden,  with  a  view  to  the 
rapid  receipt  of  the  oil  from  the  traveling 
tanks  and  its  easy  distribution  to  the  en- 
gines. The  oil  tank  wagons  on  arrival  dis- 
charge their  contents  into  underground 
reservoirs  holding  50.000  gallons,  and  from 
these  the  oil  is  pumped  by  a  sinall  steam 
engine  and  rotary  pump  into  the  high-level 
cylindrical  tanks,  holding  40,000  gallons ; 
from  these  the  engines  are  supplied 
through  two  4-inch  standpipes.  All  the  oil 
fuel  used  by  engines  in  the  London  dis- 
trict is  dealt  with  here,  but  for  the  out- 
stations  smaller  depots  have  been  put 
down  at  Ipswich  and  Norwich,  where  the 
engines  fill  their  own  tanks  by  air  dis- 
placement. The  hose  pipe  for  the  brakes 
is  coupled  to  the  underground  reservoir 
and  the  engines  then  force  the  oil  up  into 
the  tender  tanks  by  pressure. 

As   an    example    of   the    latest    engines 
built  at   Stratford,  the  photograph  repro- 


senger  stock,  the  photograph  (Fig.  4) 
of  the  old  three-compartment,  first-class 
carriage  built  in  1854  may  be  taken  as  a 
representative  "old-timer."  Its  body  was 
17  feet  6  inches  long  by  6  feet  high.  For 
the  modern  specimen  the  engraving  Fig.  5 
of  the  dining-car  train  satisfactorily  illus- 
trates it.  The  accommodation  here  is  for 
fifty-one  third-class  passengers  and  forty- 
two  first-class.  The  length  over  the  three 
cars  is  130  feet,  and  the  total  weight,  com- 
plete, 60  tons.  The  Great  Eastern  Rail- 
way was  the  first  railway  in  England  to 
provide  dining  accommodation  en  route 
for  third-class  passengers,  and  the  service 
has  become  so  popular  that  it  is  intended 
to  considerably  extend  it  during  the  com- 
ing summer  [this  letter  was  written  in 
February  last],  four  new.  complete  trains 
of  long  bogie  cars  being  at  present  under 
construction. 

At    the    Temple    Mills    shops,    situated 
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about  11/2  miles  from  Stratford,  the  freight 
equipment  is  produced  and  maintained, 
and  a  miscellaneous  assortment  of  some 
of  the  latest  productions  emanating  from 
these  shops  is  shown  in  the  photograph 
Fig.  6. 

Refrigerator   vans   have   been    designed 
by  Mr.  Holden  for  carrying  Italian  butter 


Instruction  by  Stereopticon. 

During  the  Traveling  Engineers'  con- 
vention at  Cincinnati  Superintendent  W. 
J.  Murphy,  of  the  Queen  &  Crescent  route, 
gave  a  very  interesting  and  instructive  lec- 
ture on  examination  for  keenness  of 
vision  and  color  sight,  which  was  illus- 
trated with  stereopticon  views.     Two  can- 


purpose  as  going  out  on  the  road  to  that 
point. 

Mr.  J.  P.  McCuen,  superintendent  of 
motive  power,  gave  illustrations  of  the  dif- 
ferent kinds  of  break-downs  on  locomo- 
tives, all  of  which  arc  used  in  examina- 
tions of  firemen  on  machinery  when  they 
come  up  for  promotion.  A  view  is  first 
shown  of  the  engine  after  the  break-down, 
and  the  candidate  required  to  explain  how 
he  would  block  up  and  get  ready  to  move 
the  locomotive.  After  his  explanation  of 
this  difficulty,  one  is  shown  him  of  an- 
other kind  of  break-down,  and  so  on  for 
all  classes  of  break-downs.  Views  are  also 
shown  of  the  engines  after  being  properly 
blocked  up,  which  serve  as  object  lessons 
for  instruction  purposes. 

It  is  the  purpose  of  Mr.  Murphy  to  use 
the  stereopticon  method  for  all  examina- 
tions, and  it  certainly  is  the  best  plan  that 
can  be  used  for  the  purpose. 


FIG.  3. 


from  Harwich  to  London.  The  ice  cham- 
bers are  placed  at  each  end,  and  the  cold 
air  circulates  from  the  floor  among  the 
packages.  The  coal  wagon  standing  next 
is  of  a  standard  type  for  the  use  of  the 
locomotive  department,  and  carries  a  load 
of  10  tons  (2,240  pounds),  while  the  ad- 
joining water  tank  is  precisely  similar  in 
both  size  and  construction  to  those  used 
for  the  transport  of  liquid  fuel  for  the 
same  department.  A  special  wagon  for 
the  transport  of  large  sheets  of  plate  glass 
and  two  20-ton  machine  trucks,  with  the 
lo-ton  brake  behind,  complete  the  train. 
All,  except  the  brake  van,  have  steel  un- 
derframes,  for  which  Mr.  Holden  is  a  dis- 
tinguished advocate,  he  having  intro- 
duced them  on  the  Great  Eastern  Railway 
system  and  provided  new  and  efficient  ma- 
chinery for  their  quick  and  cheap  produc- 
tion. At  Temple  Mills  steel  frames  for 
the  passenger  cars,  as  well  as  the  goods 
wagons,  are  constructed,  the  shops  being 
laid  out  with  a  very  extensive  hydraulic 
system  for  pressing,  bending  and  riveting 
them.  A.  M.  Bell. 


didates  were  examined  during  the  lecture, 
and  a  very  significant  idea  of  color  blind- 
ness in  railway  service  was  given  the 
members.  The  different  colors  were  rep- 
resented by  views  of  a  series  of  flags  pro- 


The  Illinois  Central  people  are  experi- 
menting with  what  is  known  as  the 
Sweney  exhaust  nozzle,  which  provides  a 
series  of  oblong  slots  for  the  emission  of 
steam  from  the  exhaust  pipe.  The  mak- 
ers, who  are  the  Root  &  Vandervoort 
Engineering  Company,  Champaign,  111., 
claim  that  the  nozzle  opening  is  20  per 
cent,  larger  than  the  ordinary  nozzle.  A 
perforiTiance  sheet  giving  the  comparative 
consumption  of  coal  between  an  engine 
with  the  ordinary  nozzle  and  that  equipped 
with  the  Sweney  seems  to  show  a  de- 
cided economy  of  fuel  for  the  latter  engine. 


An  accident  happened  to  a  train  entering 
St.  Enoch  Station,  Glasgow,  of  the  Cale- 
donian Railway,  some  time  ago.  The  plat- 
form where  the  train  was  entering  was 
partly  blocked  with  empty  carriages,  and 
the  train  was  not  under  sufficient  control 
to  stop  without  striking  the  obstruction. 
Owing  to  that  accident  the  inspector  of 
the  Board  of  Trade  has  given  orders  that 
hand  brakes  alone  be  employed  in  stopping 
at  terminal  stations.  Strange  precaution 
against  carelessness. 


FIG.   4. 


jected  on  the  screen,  and  the  candidate 
was  then  required  to  select  flags  of  certain 
colors,  and  afterward  pick  out  all  the  flags 
of  the  same  colors  shown.  Views  of  sema- 
phores of  different  kinds  and  in  different 
positions  were  shown,  and  the  surround- 
ings would  indicate  the  exact  locality  on 
the   road,   .so   this   view   served   the   same 


The  cabs  of  the  large  Erie  compound 
engines  of  the  Atlantic  type  are  now  being 
fitted  with  steam  heat  pipes  the  same  as 
the  passenger  cars.  This  timely  and  hu- 
mane consideration  of  the  engineer's  com- 
fort will  be  duly  appreciated  by  those  who 
have  sat  shivering  and  half-frozen  for 
hours  in  a  boiler-lag.2;ed  cab. 
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Len^h^of  Rails. 

The  advanlages  of  increasing  tlie  length 
of  rails  from  about  20  feet  to  30  feet, 
which  may  now  be  considered  the  stand- 
ard length,  were  so  obvious  to  everybody 
connected  with  the  maintenance  of  track 
that  it  was  not  surprising  when,  about 
eight  or  ten  years  ago,  an  agitation  began 
in  favor  of  making  rails  45,  or  even  60, 
feet  long.  The  engineering  department  of 
several  railroads  indorsed  the  idea,  and 
rolling  mill  companies  were  requested  to 


length.  A  change  of  that  amount  would 
be  so  trifling  that  it  is  not  worth  adopting. 
We  suspect  that  most  railroad  companies 
will  be  contented  to  get  along  with  the  30- 
foot  rail,  which  has  been  found  very  satis- 
factory. 


New    Schedule    on    the    Lackawanna. 

Ever  since  the  new  management  of  the 
Delaware,  Lackawanna  &  Western  Rail- 
road took  hold,  the  sensational  press  has 
persistently  circulated   rumors  that  there 


FIG.  5. 


cost  the  company  a  good  deal  of  extra  ex- 
pense. 

We  are  now  informed  that  after  pro- 
tracted negotiations  with  representatives 
of  the  engincmen,  conductors,  brakemen 
and  yardmen,  a  new  schedule  has  been 
agreed  upon,  based  upon  mileage.  Here- 
tofore the  trainmen  on  this  road  have  been 
paid  by  the  month  or  by  the  day.  Under 
the  new  schedule  passenger  conductors 
running  from  3,000  to  4,000  miles  a  month 
receive  2.33  cents  a  mile,  baggagemen  1.23 
and  brakemen  1. 17.  Higher  rates  arc  paid 
to  men  running  a  less  number  of  miles, 
and  lower  to  those  running  more.  Through 
freight  conductors  between  Buffalo  and 
Elmira  receive  2.70  cents,  and  brakemen 
1.80.  On  other  divisions  the  rates  are 
higher.  The  rates  for  cnginemen  and 
firemen  appear  to  be  the  same  on  all  di- 
visions of  the  road,  and  there  is  only  one 
rate  for  each  class  of  service.  Passenger 
enginemen  receive  3.35  cents,  freight  3.85, 
"consolidated  trains"  4  cents,  switching 
engines  3.25.  Firemen,  passenger,  2  cents; 
freight,  2.30;  consolidated,  2.40;  switch- 
ing, 1.9s.  The  schedule  has  the  usual 
stipulations  about  minimum  hours,  mini- 
mum mileage  to  be  allowed  for  short  runs, 
overtime,  etc.  A  temporary  vacancy  in 
passenger  service  of  more  than  thirty 
days  is  to  be  filled  by  the  senior  freight 
man,  if  competent ;  less  than  thirty  days, 
by  the  first  man  out  who  is  competent. 
For   every   two   brakemen   promoted   one 


roll  rails  45  or  60  feet  long.  The  exper- 
ience with  these  long  rails  provides  use- 
ful information  for  railroad  companies 
that  are  willing  to  make  a  change  of  rail 
length,  if  the  change  is  likely  to  pay.  A 
committee  of  the  Road  Masters'  Associa- 
tion was  appointed  a  year  ago  to  investi- 
gate the  advantages  of  using  long  rails, 
and  they  reported  at  the  convention  held 
at  Detroit  last  month. 

The  report  cannot  be  regarded  as  favor- 
able to  increasing  the  length  of  the  rail. 
The  principal  advantage  to  be  gained  from 
using  rails  longer  than  those  now  in  use 
is  to  reduce  the  number  of  joints.  In 
every  other  respect  the  inordinately  long 
rail  is  a  disadvantage.  It  is  difficult  to 
handle,  and  cannot  be  levelled  true  so 
easily  as  a  shorter  rail.  Yet,  strange  to 
say,  the  principal  objection  urged  against 
it  by  the  committee  was  that  rails  of  45 
or  60  feet  are  not  properly  straightened  in 
the  rolling  mills,  and  in  consequence  of 
this  defect  cause  much  extra  labor  and  an- 
noyance. When  complaints  were  made  at 
the  rolling  mills  the  officials  admitted  that 
the  long  rails  were  not  properly  straight- 
ened, but  that  they  could  not  help  it.  A 
more  disingenuous  reply  would  have  been, 
"the  appliances  for  straightening  a  30-foot 
rail  do  not  perform  the  work  satisfactorily 
on  a  60-foot  rail,  and  the  demand  for  the 
long  rails  is  not  sufficient  to  justify  us  in 
providing  improved  facilities," 

The  committee  recommend  that  rails  33 
feet    long    be    adopted    as    the    standard 


FIG.  6. 


was  trouble  between  the  trainmen  and  the 
company  that  was  likely  to  lead  to  a  strike 
or  some  other  form  of  disagreement.  We 
have  always  insisted  that  there  was  noth- 
ing in  those  rumors,  and  that  the  new 
management  was  determined  to  act  fairly 
and  justly  to  the  man  who  was  earning  the 
wages  paid  to  him.  The  system  of  paying 
men  was  quite  antiquated,  and  while  fa- 
voring some  of  the  men.  was  very  unjust 
to  others.  It  was  determined  from  the 
first  to  remedy  this  evil,  even  if  it  should 


conductor  may  be  hired,  provided  there  is 
no  competent  brakeman  in  the  service  of 
ten  years'  experience. 

The  Walworth  Manufacturing  Company 
announce  their  removal  to  their  new  store, 
1 30- 1 32- 1 34- 1 36  Federal  street,  Boston. 
Mass.,  on  or  before  December  1st.  They 
will  be  but  a  short  distance  from  the  new 
South  Union  Station,  and  can  Ije  easily 
reached  from  the  North  Union  Station  by- 
cars  direct  to  store. 
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Air=Brake  Department. 


Handling  Air-Brake  Trains. 

Limited  space  and  late  arrival  of  mat- 
ter prevented  the  following  from  appear- 
ing in  our  last  issue : 

The  committee  of  the  Traveling  Engi- 
neers' Association  on  the  question  of 
"Proper  Care  of  the  Air  Pump  and  Engi- 
neer's Valve  While  in  Service,  and  What 
Is  Essential  to  the  Successful  Handling  of 
Air-Brake  Trains,"  made  a  long  report  on 
this  matter.  It  recommended  the  use  of 
an  independent  driver  brake  with  long 
trains,  which  brought  out  a  spirited  dis- 
cussion from  the  members. 

A  variety  of  devices  were  recommended 
by  the  members.  Most  of  these  would  be 
called  independent  releases,  instead  of  in- 
dependent brakes. 

Mr.  Miller,  of  the  Cincinnati,  Hamilton 
&  Dayton  Railway,  stated  that  they  used 
an  independent  release  for  the  driver 
brake,  a  common  one,  which  consists  of  a 
bleed  cock  for  the  auxiliary  reservoir  lo- 
cated in  the  cab,  where  it  can  be  easily 
reached.  This  device  has  the  advantage 
of  notifying  you  at  any  time  it  is  left 
open. 

Mr.  F.  B.  Farmer  favored  a  cut-out 
cock  between  the  triple  valve  and  cylinder, 
which  can  be  closed  if  you  wish  the  brake 
held  applied :  or  in  other  position  a  bleed- 
hole  in  the  side  of  the  cock  will  allow  the 
air  to  escape  from  the  cylinder  without 
passing  through  the  triple.  This  device 
has  the  advantage  of  allowing  the  auxil- 
iary reservoir  to  be  recharged  every  timp 
the  train  brake  is  released. 

Mr.  Kidder  spoke  against  cutting  out 
the  triple  valve  on  the  leading  engine  of  a 
double-header  at  any  time.  In  case  there 
was  danger  from  the  two  engines  uncoup- 
ling or  breaking  apart  and  running  to- 
gether, the  couplings  between  the  two  en- 
gines should  be  made  more  secure  instead 
of  avoiding  that  evil  by  cutting  out  brakes. 
Mr.  Wallace,  of  the  Chicago  &  North 
Western,  stated  that  they  used  all  brakes 
and  kept  them  in  good  order,  and  did  not 
believe  in  having  any  extra  handles  or  cut- 
out cocks. 

Mr.  Huntley,  of  the  Chesapeake  & 
Ohio,  stated  that  they  used  pressure  re- 
tainers on  driver  brakes,  which  could  be 
set  to  hold  the  driver  brake  when  the  train 
brake  was  released.  This  prevented  the 
slack  running  out  of  the  train  either  on 
hills  or  at  water-tank  stops. 

Mr.  Gray,  of  the  Santa  Fe  Pacific  Rail- 
way, said  that  the  retaining  valve  fur- 
nished by  the  air-brake  company  did  a 
great  deal  better  work  than  having  the 
hand  br^es  set.  It  holds  the  train  better 
on  hills,  has  no  ill  effects  on  the  wheels, 
and  is  in  every  way  an  advantage.    Mr.  R. 
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D.  Davis  stated  the  same  for  the   lUinoH 
Central. 

Mr.  Hutchins,  of  the  Westinghouse 
Brake  Company,  brought  up  the  point  in 
regard  to  the  use  of  hand  brakes  on  air- 
braked  cars  in  preference  to  retaining 
valves;  that  with  hand  brake  set  the  push 
rod  was  drawn  out  of  the  piston  sleeve; 
when  the  air  brake  is  set  the  end  of  the 
push  rod  is  struck  very  hard.  This  is 
liable  to  damage  the  piston  and  disable 
that  brake. 

Mr.  I.  H.  Brown,  of  the  Westinghouse 
Brake  Company  saw  no  objection  to  the 
use  of  the  retaining  valve  to  hold  the 
slack  bunched  at  water-tank  stops,  etc., 
on  level  roads.  He  suggested  the  term 
"permissive  driver  brake,"  instead  of  in- 
dependent driver  brake.  With  large  main 
reservoirs  for  long  trains,  there  was  no 
trouble  from  stuck  brakes  after  a  light  re- 
duction ;  with  small  main  reservoirs  there 
was  trouble. 

Mr.  Hutchins  spoke  in  favor  of  the  use 
of  a  limited  amount  of  cylinder  oil  in  the 
air  end  of  the  pump  instead  of  engine  oil. 
With  a  good  swab  on  the  piston  rod,  oil 
and  water  would  work  down  the  rod  and 
assist  in  oiling  the  air  piston.  Mr.  Steele 
opposed  the  use  of  very  much  oil  in  the 
air  end. 

The  question  came  up  of  releasing  a  few 
of  the  brakes  on  a  long  train  at  a  slow 
speed — what  is  commonly  called  "kicking 
off"  the  head  brakes.  This  practice  was 
very  properly  condemned  by  nearly  all 
present,  as  liable  to  break  the  train  in  two 
parts  and  cause  slid-flat  wheels  on  the 
cars  on  which  the  brakes  had  not  kicked 
off. 

When  any  of  the  brakes  are  to  be  re- 
leased, it  was  thouglit  better  to  release  all 
of  them  and  then  make  a  second  applica- 
tion. This  brought  up  the  question  of  us- 
ing two  applications  for  passenger-train 
stops.  It  was  very  fully  discussed  and 
favored  by  Messrs.  Hutchins,  Brown,  R. 
D.  Davis,  Steele,  F.  B.  Farmer  and  others. 
President  McBain  stated  that  they  tried 
to  make  all  stops  with  one  application, 
with  very  good  results. 

Mr.  Farmer  presented  a  resolution  that, 
"With  all  air  freight  trains  of  any  con- 
siderable length,  it  is  dangerous  to  re- 
lease the  brakes  partially,  but  with  pas- 
senger trains  two  applications  are  desir- 
able."    This  was  adopted. 

In  connection  with  this  subject  of  two 
applications,  it  was  noted  that  members 
whose  territory  is  in  a  muddy  country 
were  obliged  to  make  two  applications  to 
avoid  sliding  wheels ;  while,  in  a  sandy 
country,  with  only  one  application,  there 
was  little  or  no  trouble. 


Brake  Power  on  Passenger  Trains. 

A  correspondent,  in  this  department  this 
month,  justly  condemns  the  lax  mainten- 
ance of  passenger  train  brakes  on  some 
roads  and  the  failure  to  more  generally 
use  the  high-speed  brake  on  fast  trains. 
He  errs,  however,  in  advancing  his  opinion 
that  the  car  is  robbed  of  much  braking 
power  through  "extraordinary  losses  in 
levers,  brake-rods  and  method  of  support- 
ing the  brakes." 

All  air-brake  and  car  men  are  aware 
that  the  total  force  exerted  on  the  face  of 
the  brake  piston  is  not  finally  delivered  to 
the  shoes,  and  know  that  a  considerable 
portion  of  it  is  absorbed  in  friction  and 
work  in  transmission  through  the  brake 
rigging.  This  absorption  of  energy,  al- 
though a  loss,  does  not  rob  the  car  of 
needed  braking  power,  for  the  pressure  de- 
livered at  the  brake  shoes  has  been  found 
and  been  fixed  by  practice  to  give  the  high- 
est braking  power  possible  without  sliding 
wheels.  In  other  words,  the  considerable 
loss  of  energy  in  transmission  from  the 
piston  to  the  brake  shoes  is  known,  recog- 
nized and  provided  for  by  employing  a 
piston  pressure  which,  when  transmitted 
to  the  brake  shoes,  will  give  as  much  brak- 
ing force  as  the  wheels  can  stand  without 
skidding.  Even  if  these  losses  were  pre- 
vented, no  more  braking  power  could  be 
applied  at  the  shoes. 

Sufficient  attention  is  not  given  to  the 
proper  hanging  of  the  brake  beams,  so 
that  the  force  delivered  at  the  brake  shoes 
may  be  used  to  the  best  advantage  in  train- 
stopping.  Particularly  is  this  true  where 
short  wheel-base  trucks  are  used  and 
where  the  hanger  is  made  very  short,  thus 
causing  the  hanger  to  make  cither  an  ob- 
tuse or  acute  angle  with  a  line  passing 
through  the  center  of  the  brake  shoe  and 
the  center  of  the  wheel  instead  of  a  right 
angle,  as  it  should.  This  discrepancy,  how- 
ever, is  disappearing  as  the  old,  short 
wheel-base  truck  is  passing  out,  and  more 
attention  is  being  paid  to  the  really  me- 
chanical method  of  brake-beam  suspen- 
sion, as  introduced  and  promoted  by  Mr. 
R.  A.  Parke,  in  a  paper  before  the  New 
York  Railroad  Club  two  or  three  years 
ago,  and  commented  upon  at  that  time  in 
these  columns. 

That  the  lo-inch  cylinder  is  not  large 
enough  for  the  heavier  cars,  as  our  cor- 
respondent asserts,  is  only  too  well  known 
to  all  air-brake  men  who  have  had  to  do 
with  figuring  the  leverage  and  equipping 
heavy  cars  with  foundation  brake  gear. 
.'Vnd  although  the  tilting  of  the  truck  at 
the  end  of  the  stop  is  objectionable  on  ac- 
count of  the  lurch  it  gives  to  passengers, 
it  is  not  a  prime  factor  in  "cylinder  losses 
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due  to  the  truck  trying  to  turn  somer- 
saults." This  "cyHnder  ■  loss"  is  much 
more  largely  due  to  the  lost  motion  in  the 
brake  rigging,  center  bearing,  pedestal 
jaws,  boxes  and  brasses  of  the  truck;  and 
to  eliminate  it  is  impracticable. 


The  "  Left-Hand  "  pji.lnch  Air  Pump. 

The  demand  of  the  railroads  for  an  air 
pump  suitable  to  go  on  the  left-hand  side 
of  the  engine  has  been  met  by  the  West- 
inghouse  Air  Brake  Company,  which  is 
now  making  what  is  known  as  their  "Left- 
Hand"  gl/i-inch  air  pump. 

Having  in  view  the  necessity  for  making 
this  pump  interchanKi-able  with  tlie  stand- 
ard gj^-inch  air  pump,  the  steam  and  ex- 
haust ports  of  the  latter  have  simply  been 
extended  to  new  openings  in  which  the 
standard  steam  pipe  and  exhaust  pipe  con- 
nections are  shown  located  in  the  accom- 
panying cut,  at  A  and  B  respectively, 
while  the  corresponding  ports  C  and  D  of 
the  standard  pump  are  shown  plugged. 
If  required,  this  pump  can  be  substituted 
for  a  standard  gj/j-inch  air  pump  on  the 
right  side  of  the  engine,  by  removing  con- 
nections A  and  B  and  transferring  them  to 
openings  C  and  D.  and  the  plugs  removed 
therefrom  transferred  to  openings  A  and  B. 

For  the  "Left-Hand"  pump  an  extra 
drain  cock  is  necessary  for  draining  any 
accumulation  of  water  in  port  A. 

It  was  not  considered  desirable  or  neces- 
sary to  make  corresponding  changes  in 
the  construction  of  the  air  cylinder,  as  the 
main  air  reservoir  is  quite  as  frequently 
placed  forward  as  aft  of  the  locomotive ; 
and  it  is  not  inconvenient  to  shape  the  air 
delivery  pipe  thereto  to  suit  existing  con- 
ditions. 


Russian    Contract    for    Westinghouse 
Air  Brakes. 

A  contract  for  American  apparatus, 
amounting  to  $15,000,000.  could  not  fail  to 
absorb  a  good  deal  of  public  attention. 
The  fact  that  the  Imperial  Russian  Gov- 
ernment was  one  of  the  contracting  parties 
and  the  apparatus  was  such  a  purely 
American  invention  as  is  the  Westing- 
house  air  brake,  were  further  factors  in 
securing  notoriety.  Mixed  with  a  feeling 
of  national  pride  that  American  mechan- 
ism should  be  considered  superior  to  all 
others,  there  arose  also  a  spice  of  envy 
among  competitors,  which  led  to  state- 
ments in  the  public  press  contradicting  the 
exclusive  nature  of  the  Russian  contract 
with  the  Westinghouse  Brake  Company. 

The  controversy  has  now  been  entirely 
set  at  rest  by  an  important  communication 
transmitted  by  Consul-General  Holloway. 
of  St.  Petersburg,  under  date  July  27, 
1899.  This  communication  fully  confirms 
the  exclusive  nature  of  the  contract  for 
ail  brakes  granted  by  the  Imperial  Russian 
Government  to  the  Westinghouse  Brake 
Company,  and  completely  confirms  every 
statement  which  the  latter  have  given  to 
the  press  from  time  to  time.     The  order 


issued  by  the  Russian  Minister  of  Ways 
of  Comriiunication  states : 

Article  i. — In  virtue  oi  the  opinion  of 
the  State  Council,  recorded  on  the  30th  of 
March,  1898,  imperially  sanctioned,  con- 
tinuous automatic  brakes  are  to  be  applied 
to  the  engines  and  trucks  of  the  freight 
stock  circulating  in  direct  traffic  on  the 
Russian  system  of  normal  5-foot  gage 
railroads. 

Article  2. — In  conformity  with  the  de- 
cision of  the  Minister  of  Ways  of  Com- 
munication and  of  the  extraordinary  con- 
gress of  representatives  of  the  service  of 
rolling  stock  and  traction,  summoned  in 
January  of  this  year  (1899),  on  the  ques- 
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tion  of  the  choice  of  the  fundamental  sys- 
tem of  continuous  automatic  brakes  for 
freight  trains,  the  Westinghouse  system  of 
brakes  is  adopted. 

The  Westinghouse  air  brake  has  been  a 
potent  factor  in  fostering  railway  traffic  in 
the  United  States.  It  has  enabled  heavier 
and  longer  trains  to  be  operated,  and  a 
m.ore  frequent  service  maintained.  The 
Westinghouse  type  of  air  brake  has  been 
tried  for  so  many  years  that  it  has  the 
prestige  of  long  successful  operation.  On 
this  account  it  was  decided  to  employ  it 
exclusively  upon  the  rolling  stock  of  the 


Government  lines,  as  well  as  upon  private 
railways  in  Russia. 

Article  3.— The  order  issued  by  the  Min- 
ister of  Ways  of  Communication  admits 
the  experimental  introduction  of  other 
systems  of  continuous  automatic  brakes 
under  certain  stringent  conditions,  but  ex- 
cludes their  general  use  until  the  expira- 
tion of  the  present  Westinghouse  contract 
in  1903.  The  conditions  arc  as  follows: 
(a)  The  previous  trial  of  the  new  system 
on  trains  of  local  circulation,  during  not 
less  than  three  years,  for  its  thorough  trial 
under  the  ordinary  conditions  of  working; 
(b}  the  possibility  of  the  combined  action 
of  the  new  system  with  Wcstinghouse's 
system;  (c)  the  mutual  interchangeability 
of  the  connections  (couplings)  ;  (d)  pre- 
vious to  the  introduction  of  the  new  sys- 
tem into  direct  communication,  the  ques- 
tion of  its  practical  suitability  for  this  ob- 
ject is  to  be  considered  by  the  congress  of 
representatives  of  the  service  of  rolling 
stock  and  traction,  and  the  ratification  of 
the  conclusion  of  the  congress  is  to  follow 
the  usual  course. 

It  is  well  known  among  railroad  experts 
that  trains  made  up  of  cars  carrying  dif- 
ferent systems  of  brakes  are  often  endan- 
gered thereby.  The  compressed  air  used 
in  connection  with  the  brakes  is  a  very 
powerful  force,  requiring  the  greatest  care 
in  manipulation.  To  control  the  energy  of 
steam  driven  trains,  a  higher  force  than 
could  be  produced  by  manual  effort  be- 
came necessary,  and  this  was  found  in 
compressed  air.  The  controlling  appar- 
atus in  the  hands  of  the  locomotive  engi- 
neer is  necessarily  of  a  very  sensitive  na- 
ture, and  is  capable  of  use  in  various  de- 
grees. The  quick-action  brake  is  employed 
on  ordinary  occasions  for  stopping  trains, 
but  by  a  further  turn  of  the  lever  the  same 
apparatus  causes  the  emergency  brake  to 
be  put  into  operation,  applying  the  full 
energy  of  the  compressed  air.  It  may. 
therefore,  be  easily  understood  that  trains 
made  up  of  cars  carrying  different  types 
of  brakes  may  be  seriously  imperilled, 
since  some  of  the  brakes  will  not  respond 
as  quickly  as  others  to  the  control  of  the 
engineer.  In  fact,  several  railway  acci- 
dents have  been  traced  to  this  very  cause. 

The  Imperial  Russian  order  involves  the 
equipment  of  300.000  freight  cars,  as  well 
as  a  large  number  of  locomotives.  Sixty 
thousand  cars  are  to  be  fitted  with  West- 
inghouse air  brakes,  and  the  remaining 
240.000  with  air  pipes  and  couplings,  in- 
side of  three  years.  The  decree  stipulates 
that  20  per  cent,  of  the  freight  cars  of  a 
train  shall  be  equipped  with  air  brakes, 
all  of  which  will  be  capable  of  control  by 
the  locomotive  engineer,  as  the  air  pipes 
and  couplings  will  be  continuous  through- 
out each  train. 

One  of  the  stipulations  made  by  the 
Russian  Government  is  for  the  manufac- 
ture of  the  air  brakes  in  Russia.  For  this 
purpose  the  Westinghouse  Company  have 
erected  a  fine  plant  at  St.  Petersburg, 
equipped  with  the  late-t  improved  Amer- 
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ican  machinery,  and  is  now  employing  a 
large  force  under  expert  American  engi- 
neers. The  general  manager  is  Mr.  A. 
Kapteyn.  of  London,  who  is  assisted  by 
Mr.  Walter  Phillips,  of  Philadelphia,  and 
by  American  experts  in  charge  of  the 
various  departments. 

Consul-General  HoUoway,  of  St.  Peters- 
burg, writes : 

"Russia  is  the  first  country  in  Europe  to 


industrial  plants  in  course  of  construction, 
which  are  almost  without  exception  among 
the  finest  to  be  found  in  Europe.  These 
are  being  assisted  by  the  enterprise  of 
Americans,  who  are  beginning  to  appre- 
ciate and  take  advantage  of  the  opportun- 
ities offered  by  this  country." 

In  order  to  meet  the  requirements  of  the 
Russian  railways,  the  Westinghouse  Com- 
pany have  decided  to  double  the  original 


9}^-INCH  AIR  PUMP  AT  CORNELL  UNIVERSITY   RIGGED  UP  TO  TEST  EKFICIENCV  OF  A   WATER 
JACKET  ON   THE   AIR  CYLINDER. 


use  the  continuous  air  brake  for  its  freight 
and  military  trains.  While  Russia  began 
the  development  of  its  industrial  resources 
much  later  than  other  nations,  she  is  pur- 
suing the  policy  of  equipping  her  new  fac- 
tories with  the  latest  modern  machinery 
and  adopting  the  mon  perfect  methods  of 
manufacture,  as  shown  by  the  many  new 


size  of  their  works  in  St.  Petersburg.  It 
is  intended,  as  soon  as  the  brakes  can  be 
manufactured,  to  apply  them  to  all  the 
freight  cars  on  the  Imperial  and  pri- 
vate railroads,  the  present  arrangement 
for  20  per  cent,  of  each  train  being 
but  preliminary  to  their  universal  ap- 
plication. 


CORRESPONDENCE. 

Wear  of  Triple  Valve  Piston   Paclcing 
Rings. 

Editor: 

There  seems  to  me  to  be  a  time  near  at 
hand  when  a  new  problem  will  be  pre- 
sented for  solution  to  air-brake  men.  I 
refer  to  the  wear  of  the  packing  ring  in 
the  triple-valve  piston. 

Heretofore  this  packing  ring  has  been 
given  some  little  attention  by  air-brake  re- 
pair men  in  overhauling  the  triple  valve. 
To  make  myself  clearer,  I  would  say  that 
the  packing  ring  has  been  considered  only 
when  the  whole  triple  was  being  repaired. 
The  packing  ring  was  repaired  because  the 
other  parts  of  the  triple  were  being  put  in 
good  shape,  and  it  was  desired  in  over- 
hauling the  triple  that  all  parts  should  be 
given  attention.  Hence  the  packing  ring 
was  repaired  along  with  the  other  parts, 
in  order  that  the  repaired  valve  might  go 
out  completely  overhauled  as  a  whole. 

The  problem  I  refer  to  is  that  of  look- 
ing after  the  good  order  of  the  ring  itself, 
without  consideration  of  the  triple  valve 
as  a  whole.  Now  that  our  freight  trains 
frequently  reach  a  length  of  fifty,  and 
even  seventy,  cars,  it  becomes  imperative 
that  the  piston  packing  ring  shall  be  kept 
in  perfect  repair — much  better  than  was 
given  it  when  trains  were  shorter.  For 
now  a  badly-worn  or  ill-fitted  packing  ring 
means  the  failure  of  the  triple  to  respond 
to  light  reductions  and  increases  of  pres- 
sure in  the  train  pipe.  This  failure  to  re- 
spond means  a  failure  to  apply  and  release 
in  unison  with  the  other  brakes,  and  means 
that  slid-flat  wheels  and  break-in-twos  will 
result  therefrom. 

Those  who  have  visited  the  works  of  the 
air-brake  manufacturer  have  observed  the 
care  and  detail  with  which  these  rings  are 
fitted,  and  will  recognize  the  fact  that  the 
manufacturer  has  anticipated,  and  even 
foreseen,  the  conditions  to  which  I  refer. 
He  has  even  provided  for  it,  as  far  as  is 
in  his  power,  by  making  as  perfect  a  fit  of 
the  ring  in  its  piston  and  cylinder  as  hu- 
man skill  and  most  modern  machinery  can 
do  it. 

I  was  surprised  to  learn  on  one  of  my 
trips  to  the  manufacturer's  works  that  a 
perfectly  round  hole  could  not  be  bored  on 
a  lathe — it  being  necessary  to  afterwards 
place  the  triple  on  a  small  boring  mill  and 
bore  out  with  rapidly  revolving  emery 
wheels  the  triple  valve  bush  in  which  the 
piston  works.  In  this  way  only,  I  learned, 
could  the  bush  be  made  perfectly  true. 
Although  I  was  impressed  at  that  time 
with  the  care  taken  to  procure  a  perfect  fit, 
I  inclined  to  the  belief  that  such  refine- 
ment in  fit  was  hardly  necessary ;  but  now, 
in  the  day  of  long  trains,  I  can  appreciate 
such  necessity,  and  see  the  foresight  and 
wisdom  of  the  manufacturer. 

Now  comes  an  important  part  of  my  dis- 
cussion. We  must  admit  that  the  fit  can- 
not be  made  too  accurate,  and  that  the 
small  excess  pressure  in  train  pipe  pres- 
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sure  to  release  brakes,  particularly  on  rear 
cars  of  a  long  train,  demands  this  refined 
fitting.  But  how  many  railroads  can  be 
brought  to  see  the  necessity  for  such  per- 
fect fit?  And  how  many  will  take  the 
trouble  to  make  such  repairs?  How  many 
shop  men  still  think  that  they,  with  their 
fairly  good  machines,  can  bore  a  hole  per- 
fectly round — a  thing  the  manufacturer  ad- 
mits cannot  be  done  except  where  special 
emery-wheel  boring  machines  are  used. 
Again,  how  many  railroads,  in  attempting 
to  fit  packing  rings  in  the  triple-valve  pis- 
ton, grind  them  rapidly  for  a  long  time  in 
oil,  until  the  full  ring  and  cylinder  walls 
have  a  perfect  bearing?  Not  many  accom- 
plish it,  I  venture  to  say,  although  many 
attempt  it. 

I  have  seen  many  rings  turned  out  by 
repair  men  in  a  railroad  shop  where  the 
ring  had  a  bearing  only  at  the  ends  and 
the  opposite  side,  fitting  poorly  together  at 
the  ends  and  gaping  after  grinding.  This 
kind  of  repairing  has  existed  for  some 
time  past,  and  as  short  trains  hid  it,  the 
defective  work  passed  undiscovered.  But 
it  is  now,  in  the  tinie  of  long  trains,  that 
the  defects  are  beginning  to  show  up  and 
demand  better  and  more  accurate  work. 

To  the  writer's  way  of  thinking,  it 
would  be  much  better  with  the  large  num- 
ber of  brakes  now  in  use,  to  send  in 
groups,  and  by  systematic  process,  the 
triple  valves  to  the  manufacturer,  who,  I 
understand,  is  now  repairing  triples  by  re- 
placing all  the  wearing  parts  with  new  and 
newly  fitted  pieces — leaving  no  old  parts 
but  the  case,  etc. — at  a  cost  little  above  the 
amount  now  being  spent  by  railways  to 
reseat  the  slide  valve  and  put  in  a  poorly 
fitted  packing  ring,  little,  if  any,  better 
than  the  old  one  removed.  This  really 
gives  a  new  triple  valve  for  the  price  paid 
for  repairing  one.  Amos  Judd. 

Boston,  Mass. 


A    Metal    Packing    for    Driver     Brake 
Cylinders. 

£clitor: 

I  send  you  herewith  a  drawing  of  a 
brake  cylinder  packing  designed  by  my- 
self, with  a  few  words  in  explanation. 

Those  on  whom  the  duty  devolves  of 
maintaining  air  brakes  to  their  highest 
efficiency  realize  the  almost  hopeless  task 
with  the  ordinary  leather  packing,  and 
especially  with  driver  brakes.  In  speak- 
ing of  the  highest  efficiency,  it  is  not  suffi- 
cient that  the  brake  will  remain  set,  or,  in 
other  words,  that  the  piston  will  stay  out 
a  certain  length  of  time.  The  vital  point 
is,  "How  much  pressure  are  you  main- 
taining in  the  cylinder?"  The  veriest 
novice  should  know  that  the  pressure 
alone  is  what  makes  the  brake  effective. 

Our  air-brake  inspector  has  set  the  test 
for  driver  brakes  to  a  leakage  limit  of  10 
pounds  in  five  minutes.  On  the  face  of  it, 
it  does  not  seem  a  difficult  matter  to  come 
well  within  this  limit;  but  let  the  uniniti- 
ated place  a  gage  on  the  ordinary  driver- 


brake  cylinder,  and  with  watch  in  hand 
note  the  rapid  fall  in  pressure.  It  is  like 
the  last  breath  of  a  departing  loved  one 
all  too  soon,  or  the  rapid  melting  of  a  ten- 
dollar  bill  when  once  broken. 

In  line  with  other  improvements,  we 
have  adopted  the  semaphore  gage  and 
made  excellent  use  of  the  old  duplex,  by 
piping  the  red  hand  to  the  air  signal  and 
the  black  hand  to  the  driver-brake  cylin- 
ders. This  arrangement  gives  a  constant 
test,  and  I  believe  an  aid  to  the  proper 
maintenance,  far  outweighing  the  cost  of 
another  gage.  By  this  arrangement,  the 
slightest  defect  in  the  action  of  either  sig- 
nal or  brakes  is  noted  at  once.  But  what 
a  tale  it  tells  of  the  beforetime  good  push- 
down or  push-out  brakes ;  and  what  a 
story  it  would  tell  of  the  old  pull-ups,  that 
usually  will  not  hold  corn  in  the  ear.  (We 
haven't  any  of  this  latter  class.)  It  is  giv- 
ing to  the  rniindlinu.'^e  foreman  that  stoop- 


makes  a  tight  joint,  providing  the  work- 
manship is  i)crfect.  To  this  end,  it  will 
be  found  necessary,  in  almost  every  case, 
to  rebore  the  cylinders,  even  those  just 
from  the  manufacturers,  and  in  making 
the  rings  we  find  a  special  chuck  indispen- 
sable. The  rings  are  first  made  from  an 
ordinary  blank,  then  placed  on  the  chuck 
or  mandrel  A,  faced  and  ground  together, 
then  driven  into  the  chuck  B,  the  taper 
turned  and  ground  to  piston  in  the  lathe. 
The  false  plate  is  to  facilitate  removal  of 
rings.  The  rings  are  turned  with  no  ten- 
sion, and  depend  entirely  on  the  action  of 
the  air  to  set.    This  allows  a  free  release. 
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,6   Dowels  A.&  B. 
Driven  into  piston  opposite 
each  other  and  quartering  to  Pin  C 
'4  Cut  out  of  each  packing 
Ring  to  go  over  Dowels. 


IMPROVED   PACKING   AND    METHOD   OF     MAKING. 


shouldered,  preoccupied  air  born  of  carry- 
ing great  loads  of  responsibility,  trying  to 
keep  within  the  leakage  limit. 

As  a  panacea  for  these  ills,  we  have 
evolved  a  metal  packing  as  per  sketch.  It 
is  not  patented,  but  is  rather  an  improve- 
ment on  the  Ramsdell  packing.  A  refer- 
ence to  the  sketch  should  be  sufficient  to 
show  the  working  principle.  The  effort  of 
the    rings    in    trying    to    pass    the    piston 


The  follower  should  seat  home  on  the 
head  and  hold  the  rings  close,  but  not  to 
bind.  The  rings  are  doweled  to  piston 
head  to  allow  them  to  turn  with  the  pis- 
ton, which,  by  the  way,  should  be  turned 
in  the  cylinder  once  a  week  or  oftener,  to 
insure  good  lubrication  in  horizontal  cyl- 
inder, but  need  never  be  done  with  a  per- 
pendicular. 
With  this  arrangement  we  have  no  diffi- 
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culty  in  coining  well  within  the  test  limit 
in  service,  while  in  the  shop  we  can  retain 
the  pressure  for  an  hour  or  more.  The 
cost  is  about  $6  per  engine,  and  should, 
with  ordinary  care,  last  for  years. 

II.  N.  Webber, 
Gen.  Foreman,  Maine  Central  R.  R. 
Waterville,  Me. 


Braking  Power  on  Passenger  Trains. 

Editor: 

In  the  Air-Brake  Department  of  your 
October  issue  is  an  article  entitled  "More 
Brake  Power  Needed,"  and  although  the 
article  covers  the  ground  very  carefully, 
yet  I  cannot  agree  with  the  article,  be- 
cause the  evidence  that  we  have  is  con- 
trary to  the  facts  stated. 


in  not  only  design,  but  in  maintaining  this 
part  of  the  train.  The  lo-inch  cylinder 
will  provide  power  enough  for  any  train 
in  America  if  the  brake  mechanism  is 
properly  designed,  so  that  when  the  piston 
passes  the  leakage  groove,  the  shoes  will 
take  hold  of  the  wheels,  and  the  truck 
frames  will  maintain  a  horizontal  position 
so  that  there  will  be  no  cylinder  losses 
due  to  the  trucks  trying  to  turn  somer- 
saults. 

Let  us  have  an  improvement  along  this 
line  and  we  will  hear  of  fewer  accidents. 
John  Hector  Graham,  M.  E. 

Boston,  Mass. 

[While  we  agree  with  our  correspon- 
dent in  that  part  of  his  communication  re- 
ferring to  the  lack  of  proper  care  of  air 


REBORED    CYLINDER, 

Last  week  there  were  five  accidents  to 
passenger  trains  on  five  of  the  leading 
trunk  lines.  Not  one  of  these  trains  was 
high  speed,  yet  nine  locomotives,  eight 
coaches  and  twenty  freight  cars  were 
wrecked. 

There  is  power  enough  to-day  if  that 
power  was  delivered  at  the  wheels,  with- 
out the  extraordinary  losses  in  levers, 
brake  rods  and  the  methods  of  supporting 
the  brakes. 

Though  wonderful  progress  has  been 
made  in  the  car  body,  so  that  many  of 
them  deserve  the  title  of  "rolling  palaces," 
yet  the  vital  and  most  important  part  of 
the  coach  has  not  been  altered  or  im- 
proved in  the  last  fifty  years ! 

On  looking  through  "The  World's  Rail 
Way,"  we  find  the  passenger-car  trucks 
of  to-day  and  those  of  fifty  years  ago,  in 
principle,  are  the  same,  and  it  does  not 
require  more  than  the  average  intelligence 
to  prove  that  what  was  good  enough  in 
principle  fifty  years  ago  is  not  proper  and 
suitable  for  present  service. 

It  is  scandalous,  the  condition  of  the 
trucks  and  brake  rigging  of  even  so-called 
"finest  trains  in  the  world,"  and  the  won- 
der is  there  are  not  more  accidents. 

Let  any  man  take  his  stand  at  a  railroad 
depot  and  watch  a  heavy  train  draw  into 
it  at  a  high  speed,  and  he  will  notice 
whether  the  trucks  are  four-wheeled  or 
six-wheeled,  they  are  all  on  end ;  that 
when  the  shoes  are  released,  they  stand 
from  ^  to  I  inch  from  the  wheels,  and 
that  there  is  a  general  lack  of  care  shown 


WITH    NEW    RING. 

brakes  on  many  high-speed  trains,  and  the 
necessity  for  high-speed  brakes,  yet  we 
must  differ  with  him  when  he  makes  the 
remarkable  statement  that  "the  lo-inch 
brake  cylinder  will  provide  enough  power 
for  any  train  in  America,"  and  when  he 
refers  to  the  effect  of  "the  extraordinary 
losses  in  levers,  brake  rods  and  the  meth- 
ods of  supporting  the  brakes."  See  edi- 
torial on  this  subject  elsewhere  in  this  de- 
partment.— Ed.] 


There  was  a  time  when  it  was  highly 
important  to  have  the  air  pump  on  the 
right-hand  side  of  the  engine,  within  sight 
and  easy  reach  of  the  engineer.  That  was 
in  the  early  days  of  the  air  brake,  when  it 
was  a  common  thing  for  the  pump  to  stop 
and  have  to  be  coaxed  into  action  again 
with  the  persuasive  soft  hammer.  But 
now,  when  time  and  e.xperience  have  so 
perfected  the  pump,  these  troubles  have 
disappeared,  and  the  demand  for  an  un- 
obstructed view  ahead  of  a  swiftly  flying 
train  has  forced  the  pump  to  the  left-hand 
side. 


Train  men  in  pulling  the  air-signalling 
cord  should  know  and  bear  in  mind  that 
the  longer  and  more  savage  pulls  do  not 
give  any  better,  or  even  as  good,  signals 
as  a  sharp  pull  of  one  second,  allowing 
two  seconds  between  pulls.  Not  only  is 
this  true,  but  the  signal  is  spoiled  by  such 
senseless  pulling  for  immediate  subsequent 
signals. 


QUESTIONS  AND  ANSWERS 

On  Air  Brake  Subjects. 

(72)  S.  M.  R.,  Buffalo,  N.  V..  writes: 
If  the  train  pipe  on  the  fifth  car  of  a 
nine-car  passenger  train  is  broken  .so  badly 
that  it  can't  be  plugged  or  mended,  whaf 
would  you  do?  A. — Switch  the  car  be- 
hind, couple  up  the  hose  and  open  the  rear 
angle  cock  on  the  next  to  the  last  car, 
keeping  the  head  angle  cock  on  the  rear 
car  closed.  If  the  rear  car  should  break 
off,  the  air  brakes  on  the  eight  head  cars 
will  apply  and  the  train  be  stopped. 

(".?)  J-  1^.  L-.  Lansing,  Mich.,  writes: 
Why  is  the  air  cylinder  of  the  gj^-inch 
pump  now  made  with  ribs  on  the  outside? 
I  can  see  that  leaving  the  lagging  and 
jacket  off  will  make  the  pump  run  cooler. 
But  why  are  the  ribs  put  on?  A. — The 
ribs  present  a  larger  total  area  for  the 
heat,  generated  in  pumping,  to  radiate  and 
dissipate  itself,  thereby  keeping  the  cylin- 
der, and  consequently  the  air,  much  cooler. 
The  jacket  was  formerly  put  on  for  the 
sake  of  appearances  only. 

(74)  A.  J.  P.,  Youngstown,  O.,  writes: 
If  I  have  fifty 'cars  in  my  train,  and  the 

same  is  leaking  pretty  badly,  which  is  the 
best  thing  to  do,  cut  off  twenty-five  of 
them  and  use  the  head  twenty-five,  or  cut 
out  every  other  car  and  use  the  whole  fifty  ? 
A. — Neither  way  is  correct.  Keep  all 
cars  cut  in  and  working,  carrying  a  lower 
pressure,  but  as  high  as  you  can  without 
overheating  your  air  pump.  It  is  harder 
on  a  pump  to  pump  against  leakage  at  a 
high  pressure  on  a  few  cars  than  to  pump 
against  twice  as  many  at  a  lower  pressure. 
The  train  will  also  be  stopped  quicker,  and 
will  be  smoother  handled. 

(75)  J-  R-  L.,  Lansing,  Mich.,  writes: 
I    find    that    some    of    the    cars    going 

through  here  have  got  their  leakage 
grooves  in  the  side  of  the  brake  cylinder 
instead  of  the  top.  This  is  different  from 
most  cars.  Why  is  it  done?  A. — In  order 
to  get  the  air  brake  on  some  of  the  hopper 
bottom  coal  and  ore  cars  it  is  necessary  to 
locate  the  cylinder  on  top  of  the  sills,  in 
the  unused  space  at  the  end,  near  the  hand 
brake.  This  places  the  cylinder  upside 
down,  and  were  the  groove  cut  in  the  top 
side,  as  usual,  it  would  be  on  the  bottom 
in  this  case,  and  would  clog  up.  Hence  it 
is  cut  in  the  side  now,  and  suits  all  cases. 

(76)  H.  L.  H.,  Pensacola,  Fla.,  writes: 
We  have  an  engine  equipped  with  a  No. 

I  duplex  pump  that  has  been  giving  con- 
siderable trouble  by  running  hot.  On  ex- 
amining it,  I  found  the  piston  heads  and 
packing  rings  to  fit  nicely  in  the  air  cylin- 
ders. Air  valves  had  their  proper  lift, 
1-16  all  around,  and  air  passages  were 
clear.  Also  discharge  pipe  to  reservoir. 
As  an  experiment,  I  increased  the  lift  01 
the  air  valves  1-32  inch,  making  3-32  inch 
in  all,  and  since  then  have  haH  very  satis- 
factory results.  Was  this  correct?  Please 
explain.  A. — We  can  see  no  objection  to 
your  changing,   particularly  as  you  claim 
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beneficial  results.  The  lift  was  probably 
insufficient  until  you  increased  it,  thereby 
giving  larger  passageway  for  air. 

(77)    M.  R.  B.,  Louisville,  Ky.,  writes: 
We     have     been     experimenting     with 
graphite  in  place  of  oil,  and  in  some  cases 
wf   have   got   good   results   and   in    most 
others  the  results  are  not  so  good.     Why 
is  this?    Please  explain.    A.— You  do  not 
say  where  you  have  had  good  results  and 
where  poor  results.    It  should  be  borne  in 
mind  that  graphite  is  not  a  competitor  of 
oil  and  grease  in  air-brake  service,  except 
where  decrease  of  friction  is  desired.     In 
nearly   all   parts  of  the  air  brake  oil  or 
grease   serves    a    double    purpose   by    de- 
creasing friction  and  making  an  airtight 
joint,  as  in  a  brake  cylinder,  for  example. 
The  same  is  true  of  the  triple  valve  piston, 
slide  valve,  equalizing  piston  and  rotary 
valve.      Graphite    alone    in    any    of    these 
parts  would  be  a  failure,  as  it  would  be  in 
the  air  cylinder  of  the  pump,  where  it  de- 
posits, becomes  hard  and  restricts  the  air 
passages. 

(78)      D.     B.     S..     Murphysboro,     111., 

writes: 

I  have  heard  it  said  that  the  air  brake 
company  is  not  in  favor  of  the  automatic 
driver  brake  release  valve.  Could  you 
please  state  their  reasons,  if  you  know  of 
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air-brake  man's  vocabulary.     It  was  born 
in  the  old  days  when  the  practice  existed 
on   some  roads  to  have  the  driver  brake 
separate    from   the   train   brakes,    and   to 
have  it  apply  and  release  "independent," 
with  no  regard  to  the  other  brakes.    This 
piactice  has  passed  out,  and  the  phrase  be- 
longing to  it  should  go  with  it.     Experi- 
ence has  decreed  that  locomotive  and  train 
brakes  shall  act  continuously ;  but  if  good 
practice   should   require   a   supplementary 
device  to  assist  the   driver  brake   in   re- 
taining or   releasing   its   pressure   at   the 
option  of  the  engineer,  that  device  should 
1),-   called    a   fitting    name,    possibly    "op- 
tional  retaining   and   release   valve;"   but 
never  "independent  driver  brake." 


SOI 

chine,  and  the  publication  of  a  letter  from 
a  correspondent  who  questions  the  ability 
and  advisability  of  railroad  shops  doing 
this  work.     Note  both  carefully. 


The  testing  of  a  driver  brake  by  coup- 
ling an  air  gage  to  it  will,  in  most  cases, 
reveal  a  misplaced  confidence  in  the  sup- 
posed good  work  the  brake  has  been  doing. 
The  gage  test  is  the  only  reliable  test.  A 
correspondent  truly  states  the  case  when 
hi  says  the  question  is  not  how  long  the 
piston  stays  out,  but  how  much  pressure 
i;  being  maintained  in  the  cylinder. 

Quite  a  number  of  the  railroads  are  now 
placing  the  air  pump  on  the  left-hand  side 
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any?     A.— We  are  not  clear  on  what  you 
mean  by  the  "automatic  driver  brake  re- 
lease valve,"  but  assume  you  refer  to  the 
special   valve    sometimes   used   on    switch 
engines,  and  which  is  placed  in  the  pipe 
between  the  triple  and  brake  cylinder,  so 
the   brake    cylinder    pressure    can    be    re- 
leased quickly  and  without  passing  back 
through  the  triple  valve.     This  form  of 
valve  is  used  on  some  switch  engines  hav- 
ing large  brake  cylinders   and   old   plain 
triples,  which  make  the  release  too  slow 
for  quick  switching  work  in  the  yard.     In 
road  work  this  quick  release  is  avoided 
rather  than  sought.     A  slower  release  is 
desired,  as  the  slack  of  the  train  is  thereby 
better   controlled,    and   break-in-twos   are 
less  likely  to  happen. 
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FIG.    I.      TOP  VIEW   OF   DEVICE   FOR  GRINDING    PISTON    RINGS    IK    TRIPLE    VALVES,    USED    ON 
THE   ST.   LOUIS    &   SAN   FRANCISCO  RAILRO.^D    AND  DESIGNED  BY  J.   N.   MAKLEY. 


One  of  the  interesting  features  of  the 
contract  giving  the  sweeping  and  exclusive 
ccncession  of  the  Russian  Imperial  Gov- 
einment  to  the  Westinghouse  Air  Brake 
Company  to  furnish  air  brakes  to  be  used 
on  the  locomotives,  tenders,  passenger  and 
freight  cars  of  all  railroads  in  the  empire, 
is  that  an  "instruction  carriage"  fitted  up 
with  necessary  apparatus  and  manned  by 
competent  instructors  shall  be  furnished 
by  the  brake  company  and  placed  at  the 
disposal  of  the  State  railways. 


o£  the  locomotive;  and  some  roads  have 
given  orders  that  all  pumps  bought  in  the 
future  must  be  suited  to  go  on  the  left- 
hand  side. 


"Independent  driver  brake"  is  a  phrase 
which  should  be  forever  struck  from  the 


.\n  interesting  coincidence  in  this  de- 
partment this  month  is  our  publication  of 
a   triple   valve   piston    ring   grinding   ma- 


A  handsome  and  deserved  compliment 
was  paid  the  Westinghouse  air  brake  by 
the  Russian  Congress  of  Rolling  Stock  and 
Traction,  which  said :  "The  Westinghouse 
air  brake  has  been  a  potent  factor  in  fos- 
tering railway  traffic  in  the  United  States. 
It  has  enabled  heavier  and  longer  trains  to 
be  operated,  and  a  more  frequent  seri-ice 
maintained."  This,  being  true  and  com- 
ing from  a  body  of  observing  foreigners, 
is  a  high  tribute  to  an  American  invention. 
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The  Black  Smoke  Problem. 

At  the  last  meeting  of  the  Western  Rail- 
way Club,  on  October  17th,  a  paper  was 
read  by  Arthur  R.  Reynolds,  M.  D.,  Com- 
missioner of  Health,  Chicago,  on  "The 
Smoke  Nuisance  and  the  Abatement 
Thereof,"  and  one  by  John  C.  Schubert, 
chief  smoke  inspector  of  Chicago,  of  the 
same  tenor. 

Dr.  Reynolds  said  that  there  had  been  a 
great  improvement  in  the  last  few  years, 
which  went  to  show  that  an  honest  effort 
was  being  made,  that  some  stationary 
plants  were  smokeless,  that  while  the  rail- 
road   companies    should    take   the     public 


what  cannot  be  done,  and  reasons  why. 
He  propounded  twelve  questions  on  the 
matter,  as  follows : 

1.  What  are  the  differences  between  the 
various  grades  of  coal  on  the  market,  both 
as  to  their  power-producing  units  and  their 
ability  to  burn  without  smoke?  At  what 
cost  can  they  be  utilized  in  a  smokeless 
manner  ? 

2.  What  conditions  and  capacity  of  grate 
surface,  compared  with  the  boiler  capa- 
city, have  been  shown  to  produce  the  most 
perfect  combustion  with  the  ordinary 
grades  of  bituminous  coal?  The  term  per- 
fect combustion  is  used  on  the  assumption 
that  where  it  is  obtained  there  will  be  no 
smoke. 

3.  What  are  so-called  smoke-prevention 
devices,  and  what  are  their  limitations? 

4.  What  changes,  if  any,  are  required  in 
the  engines  now  in  use  in  Chicago  ? 

5.  What  sized  trains,  either  empty  or 
loaded,  may  be  hauled  by  an  engine  of  a 
given  boiler  capacity  without  making 
smoke  ? 

6.  Is  it  practicable  for  the  railroad  com- 
panies to  operate  trains  within  the  city 
limits  without  taxing  their  engines  be- 
yond their  capacity  to  do  their  work  with- 
out making  smoke? 

7.  What  part  does  careful  and  scientific 
firing  play?  and  is  it  possible  to  secure  and 
retain  a  competent  fireman? 

Is  the  examination  and  licensing  of 
firemen  and  engineers  by  the  city  neces- 
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more  into  its  confidence  and  give  a  valid 
reason,  if  there  is  one,  why  locomotives 
should  smoke  at  all.  He  suggested  that 
the  president  of  the  club  select  a  com- 
mittee of  competent  men  from  among  the 
members  to  pass  upon  the  whole  question 
of  fuel  combustion  by  locomotives  and 
make  a  report  giving  a  resume  of  what  is 
known  on  the  subject,  what  can  be  done. 


sary?  Should  a  fireman  who  cannot  and 
will  not  fire  a  locomotive  smokelessly  be 
employed  at  all ;  and  if  he  does  fire  his  en- 
gine smokelessly,  should  he  be  rewarded 
for  his  superior  skill  and  care? 

9.  Can  Illinois  coal  be  coked,  and  if  so, 
what  are  the  obstacles  in  the  way  of  its 
adoption  as  a  fuel  for  locomotives,  as  to 
increased  cost  of  operating? 


10.  Is  it  conceded  that  coke  is  a  smoke- 
less fuel? 

11.  Are  not  some  of  the  very  inferior 
grades  of  coal  used  largely  responsible  for 
locomotives  smoking? 

12.  Do  all  railroads  running  into  Chi- 
cago use  about  the  same  grade  of  coal,  or 
do  not  some  use  a  very  good  quality,  while 
others  use  that  so  poor  that  the  most  care- 
ful and  intelligent  stoker  cannot  avoid 
making  smoke? 

Mr.  Schubert's  paper  said  that  one  of 
the  first  causes  of  trouble  was  careless  and 
unscientific  firing ;  next  in  importance  was 
the  character  of  the  fuel  used,  and  the  fact 
that  the  trains  handled  inside  the  city 
limits  were  too  heavy  for  the  locomotives 
to  handle  with  their  limited  boiler  capacity 
without  making  considerable  smoke. 

Both  these  gentlemen  gave  the  railroads 
credit  for  trying  as  hard  as  possible  to 
abate  the  nuisance,  and  suggested  that  a 
united  effort  by  all  interested  would  go 
far  towards  making  the  movement  a  suc- 
cess. 

Mr.  Robert  Quayle,  superintendent  of 
motive  power  of  the  Chicago  &  North 
Western  Railway,  said  that  this  attitude  of 
the  Health  Commissioner  and  Smoke  In- 
spectors is  very  fair  to  the  companies.  He 
took  up  the  questions  propounded  by  Dr. 
Reynolds,  saying  that  the  coal  supply  was 
governed  by  rules  they  could  not  always 
control,  and  they  could  not  always  get  the 
exact  kind  of  coal  they  wanted,  but  had 
to  use  it  as  it  came  to  them.  Second,  as  to 
grate  surface;  a  great  many  of  the  older 
pattern  of  engines  were  still  used  in  Chi- 
cago, which  had  small  grate  area.  The 
new  and  later  designs  have  more,  which 
makes  the  problem  easier  to  meet.  Third, 
as  to  devices ;  they  have  used  several,  but 
that  careful  firing  is  necessary  with  any 
of  them. 

Mr.  Waldo  H.  Marshall,  superintendent 
of  motive  power  of  the  Lake  Shore  & 
Michigan  Southern  Railway,  favored  the 
appointment  of  a  committee.  The  rail- 
roads are  anxious  to  make  the  engines 
smokeless,  but  they  do  not  want  to  change 
all  the  engines  used  in  Chicago  or  change 
the  fuel  till  they  find  out  whether  this  will 
effect  a  cure  of  the  evil. 

Mr.  Robert  Miller,  superintendent  of 
motive  power,  Michigan  Central  Railroad, 
said  they  were  making  an  honest  effort  to 
comply  with  the  law  as  far  as  they  were 
able,  either  with  devices  or  looking  after 
the  firing  as  done  by  the  men ;  that  dis- 
cipline was  necessary  at  times  to  have  the 
matter  attended  to  properly. 

Prof.  Smart,  of  Purdue  University,  said 
that  the  problem  of  operating  locomotives 
near  and  at  terminals  was  different  from 
on  the  road.  He  regarded  absolutely  smoke- 
less firing  as  impossible ;  the  conditions 
under  which  the  locomotive  does  its  work 
are  such  that  at  times  smoke  will  be 
emitted  with  the  best  of  appliances  and 
careful  firing. 

Mr.  P.  H.  Peck,  master  mechanic  of  the 
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Chicago  &.  Western  Indiana  Belt  Railway, 
stated  that  they  had  the  must  trouble  with 
engines  doing  short  switching,  working 
hard  for  a  short  distance,  then  shutting 
off  for  an  instant  and  working  steam  again. 
This  allows  black  smoke  to  come  up 
When  an  engine  slips  on  a  crossing  or  at 
any  place  and  is  shut  off,  it  makes  it 
smoke,  no  matter  how  skilfully  it  is  fired. 
On  long,  steady  pulls  they  can  get  good 
results. 

Mr.  J.  C.  McMynn,  consulting  engineer 
of  R.  W.  Hunt  &  Co.,  spoke  at  length  in 
favor  of  the  use  of  coke  for  locomotive 
service,  stating  that  the  Boston  &  Maine 
Railroad  was  using  it  exclusively,  with  the 
very  best  results. 

After  some  other  discussion  on  the 
smoke-producing  properties  of  the  variou.; 
kinds  of  coal,  tlie  president  appointed  Mr. 
G.  R.  Henderson,  assistant  superintendent 
of  motive  power,  Chicago  &  North  West- 
ern Railway;  Prof.  R.  A.  Smart,  of  Pur- 
due University;  J.  C.  McMynn,  engineer 
of  tests  of  R.  W.  Hunt  &  Co.;  R.  D. 
Smith,  master  mechanic,  Chicago,  Burling- 
ton &  Quincy  Railroad,  and  J.  W.  Suttrell, 
master  mechanic,  Illinois  Central  Railroad, 
as  this  conunittee. 

The  paper  on  "Piece  Work  in  a  Rail- 
road Shop."  by  R.  T.  Slica,  was  read,  and 
is  to  be  discussed  at  the  November  meet- 
ing. 


am  fully  confirmed  in  my  opinion  that  a 
great  deal  of  the  ill-health  of  file-cutters 
(by  hand)  is  the  result  of  their  neglect  of 
the  most  ordinary  sanitary  precautions  and 
the  lack  of  personal  cleanliness,  and  the 
wearing  of  clothing  until  it  becomes  satu- 
rated with  grease  and  lead  dust.  An  apron 
is  never  worn,  and  in  many  cases  the  same 
garments  are  used  for  extra  bed  covering, 
and  in  some  cases  worn  every  day,  Sun- 
day included.  I  desire  it  to  be  clearly  un- 
derstood that  the  men  referred  to  are  a 
class  of  men  who  form  the  substratum, 
and  who  seldom,  if  ever,  are  found  at  re- 
spectable firms,  largely  in  consequence  of 
their  habits.  So  far  as  the  general  body 
are  concerned,  in  my  opinion,  the  strict 
enforcement  of  the  provisions  of  the  Act 
is  ample  in  providing  facilities  for  wash- 
ing of  hands  before  meals  and  securing 
.unple  air  space  and  limewashing  of  work- 
shops.    In  many  shops  due  regard  is  not 


When  Ten   Miles  an   Hour  Was  High 
Train  Speed. 

The  South  Carolina  Railroad  was  one 
of  the  first  built  on  this  continent,  and  it 
was  the  first  corporation  to  have  over  100 
miles  of  track.  It  had  the  reputation  of 
being  the  most  progressive  railroad  doing 
business;  but  an  old  time  table  printed  in 
1852  gives  curious  testimony  about  what 
was  considered  high  speed  at  that  time. 
The  old  schedule  shows  that  the  night  ex- 
press between  Charleston  and  Columbia, 
which  is  a  distance  of  about  130  miles, 
made  the  trip  when  it  had  good  luck,  in 
twelve  hours  and  fifteen  minutes,  but  the 
public  was  warned  not  to  expect  such  a 
feat  every  day.  The  freight  service  be- 
tween the  two  points  was  scheduled  to 
cover  the  run  in  twenty-nine  hours,  there 
or  thereabouts.  That  was  a  shade  better 
than  4!/2  miles  an  hour, and  was  considered 


Where    File    Cutting   is   a    Dangerous 
Trade. 

Those  who  have  enjoyed  the  privilege 
of  visiting  file-making  establishments  in 
this  country  and  noted  the  admirable  sani- 
tary arrangements,  would  have  been  sur- 
prised to  learn  that  the  trade  of  file-cut- 
ting was  classed  as  a  dangerous  one.  We 
do  not  think  it  is  classed  as  dangerous  in 
America,  but  this  is  no  doubt  due  to  the 
care  taken  to  prevent  the  workers  from 
suffering  from  lead  poisoning,  resulting 
from  the  dust  given  off  from  the  lead 
cushions  upon  which  the  files  rest  while 
being  cut. 

A  very  different  condition  of  affairs 
prevails  in  the  British  Isles.  Some  time 
ago  a  committee  was  appointed  by  the 
British  Board  of  Trade  to  investigate 
dangerous  trades  and  report  upon  their 
condition.  The  first  report  was  recently 
presented,  and  a  good  synopsis  of  it  was 
published  by  Engineering.  From  this  we 
learn  that  a  great  part  of  the  file  cutting 
in  Great  Britain  is  still  done  by  hand,  and 
most  of  the  work  is  carried  on  in  the 
houses  of  the  artisans.  The  conditions 
are  the  most  unsuitable  possible.  There 
is  no  ventilation ;  the  wife  as  well  as  the 
husband  works,  regardless  of  consequences 
and  dirt;  food  is  cooked  and  eaten  in  the 
lead-laden  atmosphere.  In  few  cases  can 
the  workers  cleanse  their  hands  and  faces 
before  taking  their  food.  Here  is  a  quota- 
tion from  the  report  of  the  secretary  of  the 
File  Cutters'  Society : 

"After  careful   study  of  the   subject.   1 
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paid  to  the  cleansing  of  the  floors,  which 
in  some  cases  are  not  paved.  Some  better 
system  might  be  introduced  with  advan- 
tage which  would  lend  itself  to  greater 
cleanliness  in  the  shops.  As  regards  the 
personal  cleanliness  referred  to,  I  confess 
I  despair  of  ever  accomplishing  anything 
of  a  permanent  character  with  men  who 
wilfully  waste  their  time  in  dissipation, 
and  consequently  have  neither  the  disposi- 
tion nor  means  to  properly  care  for  them- 
selves." 

The  demand  for  hand-cut  files  continues 
to  be  undiminished  in  Europe,  but  happily 
in  the  United  States  machine-cut  files  are 
growing  more  popular  year  by  year.  It 
is  not  that  a  machine-cut  file  will  not  do 
the  work  about  as  well  as  one  cut  by  hand 
that  keeps  the  latter  popular  in  Europe. 
The  preference  for  the  hand-cut  file  rests 
on  the  strength  of  conservatism,  which 
cherishes  things  that  are  old  in  preference 
to  those  that  are  new. 


so  fast  that  there  was  a  special  order  to 
trainmen  to  stop  at  the  first  siding  "in 
dense  fogs  and  wait  for  same  to  lift."  It 
seems  that  order  gives  one  a  wonderful 
picture  of  the  good  old  times.  Think  of  a 
through  freight  roosting  on  a  siding,  wait- 
ing for  a  fog  to  lift  I  Nowadays  the  pas- 
senger trains  make  the  run  from  Charles- 
ton to  Columbia  in  four  hours  exactly. 
•According  to  the  '52  schedule,  there  was 
an  express  that  left  Charleston  at  5  P.  M. 
and  arrived  in  Hamburg  at  6  the  follow- 
ing morning.  The  distance  is  136  miles. 
A  freight  for  Aiken,  120  miles  away,  left 
at  the  same  hour,  and  reached  its  destina- 
tion at  9.40  next  night.  Ten  miles  an  hour 
was  considered  remarkable  speed  for  pas- 
senger trains  in  those  days,  and  an  old 
inhabitant  told  the  writer  that  many  peo- 
ple declined  to  risk  their  necks  at  such  a 
gait.  From  what  we  know  of  the  rolling- 
stock  equipment,  they  showed  their  good 
sense. 
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PERSONAL. 

Mr.  Fred  Massey  has  been  appointed 
roundhouse  foreman  of  the  Louisville  & 
Nashville  at  Pensacola,  Fla. 

Mr.  W.  J.  Hunter  has  been  appointed 
assistant  superintendent  of  the  California 
Northwestern,  with  office  at  Tiburon,  Cal. 

Mr.  Mord  Roberts  has  been  appointed 
general  master  mechanic  of  the  Louisville 
&  Nashville,  with  office  at  Louisville,  Ky. 

Mr,  F.  L.  Morse  has  been  appointed  as- 
sistant superintendent  of  the  Central  Rail- 
road of  New  Jersey,  with  office  at  Jersey 
City,  N.  J. 

Mr.  R.  L.  Stewart  has  been  appointed 
master  mechanic  of  the  El  Paso  &  North- 
eastern, with  headquarters  at  Alamo- 
gorda,  N,  M. 

Mr.  E.  L.  Gilboy  has  been  appointed  as- 
sistant superintendent  of  the  Eastern  Min- 
nesota at  West  Superior.  Wis.,  vice  Mr. 
George  T.  Ross,  resigned. 

Mr.  George  J.  Hutz  has  been  appointed 
division  master  mechanic  of  the  Illinois 
Central  at  East  St.  Louis,  111.,  succeeding 
Mr.  A.  C.  Beckwith,  resigned. 

Mr.  S.  F.  Forbes  has  been  appointed  as- 
sistant superintendent  of  motive  power  of 
the  Central  Railroad  of  New  Jersey,  with 
headquarters  at  Jersey  City,  N.  J. 

Mr.  W.  P.  Taylor  has  been  appointed 
superintendent  of  the  Montana  division  of 
the  Great  Northern  at  Havre,  Mont.,  suc- 
ceeding Mr.  J.  M.  Davis,  transferred. 

Mr,  W.  G.  Bunison  has  been  appointed 
general  manager  of  the  Kansas  City  & 
Northern  Connecting  Railroad,  vice  Mr. 
E.  H.  Shaufler^  resigned;  office  at  Quincy, 
111. 

Mr.  George  T.  Ross,  assistant  superin- 
tendent of  the  Eastern  Minnesota,  has 
been  appointed  superintendent  of  the  Mon- 
tana Central,  with  office  at  Great  Falls, 
Mont. 

Mr.  W.  D.  Scott  has  been  appointed  as- 
sistant superintendent  of  the  Breckenridge 
division  of  the  Great  Northern  at  Brecken- 
ridge, Minn.,  vice  Mr.  F.  J.  Hawn,  trans- 
ferred. 

Mr.  W.  F.  Heacock  has  been  appointed 
general  foreman  of  the  Kansas  City,  St. 
Joseph  &  Council  Bluffs  machine  shop  at 
St.  Joseph,  Mo.,  succeeding  Mr.  E.  M. 
Crandall. 

Mr.  George  F.  Evans  has  severed  his 
connection  with  the  Westinghouse  inter- 
ests, having  resigned  as  manager  of  the 
Westinghouse  Manufacturing  Company, 
Limited,  Canada. 

Mr.  J.  R.  Wentworth  has  been  appoint- 
ed superintendent  of  the  Missouri  division 
of  the  St.  Louis,  Iron  Mountain  &  South- 
ern at  De  Soto,  Mo.,  succeeding  Mr.  D. 
Hardy,  transferred. 

Mr.  Milton  P.  Cheney  has  been  ap- 
pointed road  foreman  of  engines  on  the 
Chicago  &  West  Michigan  and  Detroit, 
Grand  Rapids  &  Western,  vice  Mr.  George 
A.  Kingsley,  resigned. 


The  Mobile  (Ala.)  shops  of  the  South- 
ern have  been  consolidated  under  one  mas- 
ter mechanic,  with  headquarters  at  Selma, 
and  Mr.  T.  E.  Farwell,  general  foreman 
at  Mobile,  has  resigned. 

Mr.  A.  B,  Quimby  has  been  transferred 
from  the  position  as  general  foreman  of 
the  Chicago  &  Northwestern  shops  to  that 
of  foreman  of  the  Dakota  division,  with 
headquarters  at  Huron,  S.  Dak. 

Mr.  William  Bennett  has  been  appointed 
assistant  superintendent  of  the  Sioux  City 
&  St.  Paul  division  of  the  Chicago,  St. 
Paul,  Minneapolis  &  Omaha  at  St.  James, 
Minn.,  vice  Mr.  S.  G.  Strickland. 

Mr.  C.  Van  Dusen,  trainmaster  of  the 
Wheeling  &  Lake  Erie  at  Masillon,  Ohio, 
has  been  appointed  superintendent  of  the 
Cleveland  division  of  that  road  at  Canton, 
Ohio,  succeeding  Mr.  F.  H.  Keeshen. 

Mr.  Charles  P.  Coleman  has  been  ap- 
pointed purchasing  agent  of  the  Lehigh 
Valley,  vice  Mr.  William  C.  Addison,  who 
has  been  elected  treasurer  of  that  com- 
pany; headquarters  at  Philadelphia,  Pa. 

Mr,  Thomas  W.  Smith  has  resigned  the 
position  of  general  foreman  of  the  Atlan- 
tic Coast  Line  at  Rocky  Mount,  N,  C,  to 
accept  a  position  as  erecting  engineer  for 
the  Aultman  &  Taylor  Machinery  Com- 
pany, Mansfield,  Ohio. 

We  have  received  a  notice  from  the  Le- 
high Valley  announcing  the  removal  of 
the  office  of  Mr.  Rollin  H.  Wilbur,  gen- 
eral superintendent,  from  South  Bethle- 
hem, Pa,,  to  the  Havemeyer  Building, 
New  York,  N,  Y. 

Mr,  F.  J.  Hawn,  assistant  superintend- 
ent of  the  Breckenridge  division  of  the 
Great  Northern,  has  been  appointed  as- 
sistant superintendent  of  the  Montana  di- 
vision, with  office  at  Havre,  Mont.,  suc- 
■  ceeding  Mr.  E.  E.  Lillie,  resigned. 

Mr,  W,  E.  Green,  general  superintend- 
ent of  the  Kansas  City,  Pittsburgh  &  Gulf, 
has  been  appointed  superintendent  of  the 
Southern  division  at  Texarkana,  Texas, 
vice  Mr,  O.  H.  Crittenden.  The  office  of 
general  superintendent  has  been  abolished. 

Mr.  D.  Hardy,  superintendent  of  the 
Missouri  division  of  the  St.  Louis,  Iron 
Mountain  &  Southern  at  De  Soto,  Mo., 
has  resigned  to  accept  the  position  of 
superintendent  of  the  Missouri  Pacific  at 
Sedalia,  Mo.,  in  place  of  Mr.  L.  D.  Hop- 
kins, resigned. 

Mr.  W.  F.  Bentley  has  been  appointed 
master  car  builder  of  the  Baltimore  & 
Ohio  east  of  the  Ohio  River,  with  office  at 
Mt.  Clare,  Baltimore,  and  Mr.  E.  A. 
Westcott  has  been  appointed  master  car 
builder  west  of  the  Ohio  River,  with  office 
at  Newark,  Ohio. 

Mr.  John  P.  Neff  has  been  promoted  to 
the  position  of  foreman  on  the  Chicago  & 
Northwestern  at  Waseca,  Minn.,  vice  Mr. 
H.  Montgomery,  assigned  to  other  duties. 
Mr.  Neff  graduated  from  Purdue  four 
years  ago,  since  which  time  he  has  been 
with  the  above  company. 


Mr.  G.  R.  Brown  has  been  elected  sec- 
ond vice-president  and  general  manager 
of  the  New  York  &  Pennsylvania,  with  of- 
fice at  Canisteo,  N.  Y.  Mr.  Brown  was 
formerly  on  the  Beech  Creek,  and  is  fa- 
mous in  the  railroad  world  for  having  de- 
vised the  Brown  System  of  Discipline 
without  Suspension. 

Mr.  J.  W.  Hardy  has  been  appointed 
traveling  engineer  of  the  St.  Louis  &  San 
Francisco,  succeeding  Mr.  M.  Savage,  re- 
signed. He  was  formerly  employed  by 
this  road  as  engineer,  and  resigned  to  ac- 
cept a  position  on  the  Denver  &  Rio 
Grande.  He  goes  to  the  "Frisco"  from 
the  Florence  &  Cripple  Creek. 

The  men  in  the  mechanical  department 
of  the  Chicago,  Lake  Shore  &  Eastern  at 
South  Chicago  gave  their  general  fore- 
man, Mr.  John  H.  Ruxton,  a  pleasant  sur- 
prise before  his  departure  to  take  charge 
of  the  Omaha,  Kansas  City  &  Eastern 
shops  at  Stanberry,  Mo.  He  was  presented 
with  a  gold  watch,  chain  and  charm  as  a 
token  of  the  high  esteem  in  which  he  was 
held. 

Mr.  Robert  C.  Blackall,  superintendent 
of  motive  power  of  the  Delaware  &  Hud- 
son Company,  has  retired  from  active  ser- 
vice at  his  own  request,  and  has  been  ap- 
pointed consulting  mechanical  superin- 
tendent, with  headquarters  at  Albany,  N. 
Y.  The  duties  of  superintendent  of  mo- 
tive power  will  be  performed  by  Mr.  J.  R. 
Slack,  assistant  superintendent  of  motive 
power,  with  headquarters  at  Albany,  N.  Y. 

John  Ebbert,  the  first  locomotive  engi- 
neer in  the  West,  and  one  of  the  first  in 
the  country,  died  last  month  at  his  home 
in  Chicago,  aged  8s  years.  Mr.  Ebbert 
was  in  early  life  a  locomotive  engineer  on 
the  old  Boston  &  Albany  Railroad,  and 
went  to  Chicago  in  1842,  taking  with  him 
the  first  engine  to  leave  the  East.  It  was 
named  the  Pioneer,  and  was  placed  in 
service  on  the  old  Galena  Railroad,  part  of 
which  is  now  the  Chicago  &  Northwestern 
Railway.  Mr.  Ebbert  was  later  master 
mechanic  on  that  road  and  also  on  the 
Ohio  &  Mississippi, 

^r.  Henry  Jaines  Kimman,  mechanical 
superintendent  for  the  Standard  Pneu- 
matic Tool  Company,  sailed  for  England 
last  month  in  order  to  superintend  the  in- 
stallation of  machinery  in  the  works  of  the 
International  Pneumatic  Tool  Company, 
Chippenham,  England,  which  company  re- 
cently purchased  the  right  to  manufacture 
and  sell  the  "Little  Giant"  pneumatic  tools 
and  appliances  in  the  British  Empire. 
After  concluding  his  work  in  that  coun- 
try he  intends  to  make  a  tour  of  inspec- 
tion and  instruction  among  their  agencies 
in  Paris,  Brussels,  Berlin,  Dusseldorf,  Vi- 
enna and  Amsterdam. 

Mr.  W.  J.  Murphy,  superintendent  of 
the  Queen  &  Crescent  Railroad,  has  been 
placed  in  control  of  the  property  in  the 
absence  of  President  Spencer,  and  it  is 
understood  that  he  is  to  be  retained  per- 
manently in  a  high  position  at  Cincinnati. 
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There  are  few  alilcr  railroad  men  in  the 
United  States  than  W.  J.  Murpliy,  and 
under  his  supervision  changes  have  been 
made  on  tlie  Queen  &  Crescent  whicli 
liave  established  for  that  road  a  universal 
reputation  for  speed,  safety  and  cleanli- 
ness. Mr.  Murphy  was  once  connected 
with  the  old  Atlantic  &  Great  Western 
Railroad,  with  headquarters  at  Meadville, 
and  has  many  friends  in  the  Pittsburgh 
district. 

In  the  course  of  a  recent  tour  through 
Russia,  Germany,  Belgium,  France  and 
Great  Britain,  Mr.  D.  A.  Wightman,  of 
the  Pittsburgh  Locomotive  Works,  found 
a  good  reception  at  every  manufacturing 
establishment  he  wished  to  visit,  with  one 
notable  exception.  This  exception  was 
the  Neilson  Locomotive  Works,  of  Glas- 
gow. A  curious  thing  about  the  excep- 
tion, too,  was  that  one  of  the  officials  of 
the  Neilson  Locomotive  Works  was  in 
America  a  short  time  ago  and  visited  the 
Pittsburgh  Locomotive  Works,  being 
shown  every  courtesy.  We  know,  from 
experience,  that  Mr.  Wightman  would  not 
find  anything  new  to  him  in  the  Neilson 
Locomotive  Works,  and  we  are  inclined 
to  suspect  that  the  refusal  was  based  on 
the  people  in  charge  being  ashamed  to 
show  the  shortcomings  of  their  tools  and 
methods  to  a  man  who  is  a  recognized 
expert. 

The  announcement  that  Mr.  J.  N.  Barr, 
superintendent  of  motive  power  of  the 
Chicago,  Milwaukee  &  St.  Paul,  had  re- 
signed to  become  the  head  of  the  mechani- 
cal department  of  the  Baltimore  &  Ohio, 
was  a  great  surprise  to  railroad  men  gen- 
erally, and  to  Mr.  Barr's  friends  in  par- 
ticular. Mr.  Barr  went  from  the  Pennsyl- 
vania Railroad  to  be  mechanical  engineer 
of  the  Chicago,  Milwaukee  &  St.  Paul 
thirteen  years  ago,  and  his  strong  person- 
ality has  pushed  him  to  the  front  until  for 
years  past  he  has  been  recognized  as  a 
powerful  leader  and  authority  in  every- 
thing relating  to  railroad  rolling  stock. 
The  surprise  is  that  he  has  consented  to 
leave  the  comfortable  routine  of  his  posi- 
tion on  the  Milwaukee  to  enter  upon  a 
field  of  stirring  activities  incident  to  re- 
organizing the  mechanical  department  of 
a  huge  railroad  system.  It  is  reported 
that  the  inducements  offered  to  make  the 
change  are  extraordinarilv  liberal. 


The  Oldest  Engineer  Gone. 

A  press  despatch  from  Red  Bank,  N.  J., 
on  October  17th  says : 

"Joseph  Wood,  the  oldest  locomotive 
engineer  in  the  United  States,  died  to-day 
at  the  home  of  his  daughter.  Mrs.  William 
J.  Sickles.  He  was  nearly  ninety  years 
old.  He  was  born  in  Bordentown,  and  at 
the  age  of  seventeen  got  employment  on 
the  steamboat  'Superior.'  which  plied  on 
the  Delaware  between  Philadelphia  and 
Bordentown.  In  1831  the  famous  'John 
Bull'  locomotive  was  shipped  from  Eng- 
land to  America,  and  on   November   12th 


of  that  year  a  trial  trip  of  the  engine  was 
made  on  a  mile  track  near  Bordentown. 
Isaac  Dripps  was  the  engineer,  Mr.  Wood 
being  the  wood-passer.  Mr.  Dripps  has 
been  dead  some  years. 

"Mr.  Wood  subsequently  was  engineer 
(ju  the  Camden  &  Amboy  Railroad,  and 
afterward  master  mechanic  of  the  Raritan 
&  Delaware  Bay  Railroad.  I'rotn  1841  to 
1859  he  was  engineer  for  the  New  Jersey 
Transportation  Company.  During  the  war, 
from  18O1  to  1864,  he  was  employed  by  the 
government  as  superintendent  of  water 
supply  for  engines  from  Alexandria  south. 

"After  he  quit  railroading  he  turned  his 
mind  to  inventions,  and  brought  out  a 
number  of  appliances  now  in  general  use 
on  railroads.  Among  the  inventions  were 
Wood's  improved  frog,  the  rublier  hose 
connecting  the  water  tank  with  the  engine, 
a  steam  whistle  and  the  sand  pipe.  He 
was  a  trustee  of  the  First  Methodist 
Church  many  years.  His  wife  died  about 
three  weeks  ago,  but  he  leaves  one  daugh- 
ter and  two  sons,  James,  of  Jersey  City, 
and  John,  of  New  York,  both  of  whom 
are  locomotive  engineers." 


Is  Pure  Water  Unhealthy  ? 

It  has  been  admitted  for  years  by  steam 
engineers  that  absolutely  pure  water 
causes  corrosion  in  boilers,  and  it  has  be- 
come the  practice  in  marine  service  to  ad- 
mit sufficient  sea  water  into  the  boilers  to 
keep  the  condensed  water  slightly  tinc- 
tured with  lime  or  salt.  It  appears  now 
that  some  physicians  have  found  evidence 
that  absolutely  pure  water  obtained  from 
distillation  is  injurious  to  the  human 
stomach.  The  discussion  on  this  subject 
originated  in  Germany,  but  several  Amer- 
ican physicians  and  chemists  have  given 
their  views.     One  writer  says  : 

"Distilled    water    taken    on    an    empty 
stomach  would  tend  to  leach  out  the  cells 
with   which    it   came   in   contact,   and   we 
know  that  the  life  of  the  cell  depends  upon 
the  maintenance  of  its  contents  at  a  cer- 
tain standard.     This  is  a  well-established 
fact,   and   not,   as  one   advertisement   im- 
plies, a  vision  of  a  mad  microscopist.    The 
testimony  of  physicians  that  the  prolonged 
use  of  distilled  water  has  a  tendency  to 
decrease  the  body  weight  shows  a  lessen- 
mg    of    nutritive    power    in    the    tissues. 
Most  persons  eat  enough  salt  on  their  food 
to  bring  up  the  average,   and   many  per- 
sons   in    middle    life,    and    after,    eat    too 
much  of  all  kinds  of  food  and  drink  too 
little  fluid,  so  that   for  them  a  course  of 
distilled  water  may  be  most  beneficial,  car- 
rying  away    an    excess    w-hich    would    be 
harmful.     If  an   individual   over   forty  is 
living  on  potatoes  pared  before  cooking, 
white  bread,  unsalted  butter,  cream,  fruit 
and  sugar,  then  distilled  water  would  be 
superfluous  if  not  harmful ;  but  if  the  diet 
is  rich  in  meat,   in  cereals,   in  milk,   and 
abundant  at  that,  it  is  very  probable  that 
distilled  water  w^ould  remove  more  of  the 
excess  than  would  a  hard  water  taken  as 
a  beverage." 


Examining    and     Instructing    Railway 
Employes. 

Most  of  our  readers  have  some  knowl- 
edge of  a  method  followed  by  Mr.  W.  J. 
Murphy,  superintendent  of  the  Cincinnati, 
New  Orleans  &  Texas  Pacific,  in  the  in- 
struction of  trainmen  on  signals,  etc.,  in 
which  he  makes  use  of  a  stcreopticon. 
This  graphic  method  of  instruction  has 
proved  highly  satisfactory,  and  now  Mr. 
Murphy  has  given  it  a  wider  application 
by  publishing  a  small  book  describing  the 
system.  The  description  of  the  signal  sys- 
tem is  aided  by  a  variety  of  colored  plates, 
and  makes  the  operation  and  meaning  of 
the  signals  very  plain.  In  fact,  we  have 
never  seen  a  description  of  station  signals 
so  comprehensive  and  simple  as  that  pub- 
lished by  Mr.  Murphy. 

The  author  is  well  impressed  with  the 
necessity  for  trainmen  understanding 
fixed  signals,  for  he  says  that  a  thorough 
knowledge  of  the  signals  and  the  diflferent 
combinations  of  signals  is  of  vital  impor- 
tance; that  it  is  as  essential  that  trainmen 
readily  read  and  understand  the  signals 
as  it  is  that  they  read  and  write  the  Eng- 
lish language. 

In  addition  to  the  information  about 
signals,  the  book  gives  illustrated  exam- 
ples of  how  accidents  to  rolling  stock  can 
be  most  readily  remedied  or  put  in  con- 
dition for  being  moved. 

The  book  is  for  sale,  but  we  are  not  in- 
formed about  the  price.  Particulars  can 
be  obtained  on  application  to  W.  J.  Mur- 
phy, Cincinnati,  New  Orleans  &  Texas 
Pacific  Railway,  Lexington,  Ky. 

A  recent  decision  of  the  Court  of 
Queen's  Bench,  one  of  the  highest  courts 
in  Great  Britain,  holds  that  a  railway 
company  cannot  be  compelled  to  carry  a 
bicycle  for  nothing.  The  decision  of  an- 
other court  was  that  baggage  consists  of 
such  articles  of  necessary  or  personal  con- 
venience usually  carried  by  passengers  for 
their  personal  use.  As  bicycles  could 
scarcely  be  considered  as  a  necessity  for 
personal  use.  railroad  companies  were  not 
required  to  class  them  as  baggage.  These 
are  common  sense  decisions,  and  it  is  diffi- 
cult for  even  an  enthusiastic  bicyclist  to 
insist  that  there  is  anything  unfair  about 
them. 


There  is  a  good  deal  of  agitation  going 
Oil,  where  huge  freight  engines  are  in  use, 
to  have  two  firemen  on  each  engine.     So 
far  it  has  been  found  impossible  to  get 
men  who  can  stand  the  work  of  keeping 
up  steam  in  these  monster  engines,  and 
there  has  been   much   trouble   in   getting 
good  results  with  the  green  firemen.    With 
two  firemen  on  these  engines  they  could 
be    handled    much    better,    and   the    engi- 
neer's duties  would  not  be  so  hard,  as  he 
would  have  more  assistance.    Some  of  the 
general  managers  are  now  seriously  con- 
sidering the  advisability  of  having  three 
men  on  each  of  the  big  new  freight  en- 
gines. 
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Sent  on  Approval. 

John  A.  Hill's  two  new  books  are  the 
best  things  out  in  a  long  time. 

"Stories  of  the  Railroad." 
just  published  by  "McClure's  Magazine," 
contains  ten  good  human  railroad  stories, 
with  love  and  live  steam  in  them. 

"Jim  Skeevers'  Object  Lessons" 
contains  twenty-one  sketches  about  rail- 
roading for  railroaders.  Hill  has  been 
through  the  mill  from  the  scoop  up.  and  is 
yet,  as  he  always  has  been,  "one  of  the 
boys." 

Jim  Skeevers  gives  pointers  on  the  oper- 
ation and  maintenance  of  locomotives  by 
the  use  of  "object  lessons."  Tells  how 
tilings  work  out  in  practice,  regardless  of 
the  theory,  and  z'icc  versa. 

There  is  a  lot  of  fun  in  the  work,  but 
none  of  the  facts  is  neglected.  You  ought 
to  have  these  two  books  for  Christmas. 

They  are  the  best  U-ork  of  the  hand  of 
John  A.  Hill,  alias  John  Alexander,  alias 
Jim  Skeevers,  who  lias  written  so  much 
that  was  interesting  to  railroad  men.  Mr. 
Hill  is  the  author  of  "Progressive  Exam- 
inations for  Locomotive  Engineers  and 
Firemen,"  which  has  reached  a  sale  of  up- 
wards of  30,000. 

The  publishers'  price  of  "Stories  of  the 
Railroad"  is  $1.50;  of  "Jim  Skeevers'  Ob- 
ject Lessons"  $1. 

Special  Offer. 
We   will    send   the   two   books,    postage 
paid,  to  one  address  for  a  two-dollar  bill 
sent  with  the  order — saves  you  fifty  cents. 
Or,  we  will  send  the  two  books 
On  Approval; 
you  to  examine  them,  and  if  not  satisfied, 
return  them  to  us  by  express  at  our  ex- 
pense. 

You  will  never  let  them  go  once  you  see 
them,  handsomely  bound  and  printed  and 
with  "meat"  in  them. 

If  you  are  satisfied,  send  us  the  retail 
price  for  the  two,  $2.50. 

We  will  trust  any  railroad  man  in  this 
country  who  knows  how  to  read  and  write. 
Not  the  least  bit  afraid  of  being  beat. 
Send  in  your  order  now. 


f  ,^  Idiotic  Engineering  Criticism. 

In  discussing  the  details  of  some  twelve- 
wheel  locomotives  recently  built  by  the 
Brooks  Locomotive  Works  for  the  Lack- 
awanna, the  Railway  and  Engineering  Re- 
view says :  "It  is  singular  that  no  effort 
is  made  to  permit  of  the  weakest  point 
of  a  driving  box  being  strengthened  by  in- 
creasing the  width  between  the  pedestal 
jaws  in  designing  the  frames.  The  pro- 
portions of  pedestal  jaws,  driving  boxes, 
shoes  and  wedges  are  in  this  case  repre- 
sentative of  the  customary  practice,  the 
driving  box  being  even  stronger  than 
usual,  through  its  heavy  flanges  it  is  very 
probably  of  cast  steel.  But  it  will  be  seen 
that  the  spacing  of  the  pedestal  jaws  is 
14^  inches,  taking  out  the  11  inches  for 
journal,  leaving  2V2  inches,  or  i^  inches 
on  a  side. 


"Taking  away  the  J4-'nch  shoe  and  Y^ 
inch  for  thickness  of  brass,  we  have  left 
but  >4  inch  of  metal  in  a  new  box  be- 
tween the  brass  and  the  shoe  of  wedge. 
This  is  strengthened  by  the  heavy  flanges 
and  weakened  in  some  cases  by  brass 
holding  plugs,  and  further  weakened  in 
all  cases  by  pressing  in  the  brass  at  a 
pressure  of  several  tons,  and  that  this 
point  is  not  strong  enough  is  shown  by 
nearly  all  boxes  breaking  on  a  line 
through  this  point." 

It  is  generally  recognized  that  the  use- 
fulness of  criticism  in  engineering  jour- 
nals or  in  engineering  discussions  is  to 
point  out  vicious  designs  or  the  use  of 
unsuitable  material.  Yet  here  is  a  writer 
criticising  dimensions  that  he  is  utterly 
ignorant  of.  We  have  not  looked  into  the 
real  dimensions  of  the  journals  of  the 
Lackawanna  locomotives,  but  if  they  ex- 
ceed 9  indies  in  diameter  they  are  phe- 
nomenally thick.  Yet  here  is  a  reputed 
engineering  critic  with  skull  evidently  as 
thick  as  the  driving  box  flanges,  who  bases 
an  argument  on  the  journals  being  11 
inches  in  diameter.  When  a  locomotive 
goes  into  service  with  that  size  of  journal 
we  should  like  to  know  all  about  it. 


A  New  Injector  Strainer. 

We  show  with  this  a  new  strainer  for 
keeping  foreign  matter  out  of  the  injector, 
so  that  it  can  work  undisturbed  by  chunks 
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NEW  INJECTOR   STRAINER. 

of  coal,  pieces  of  wood  or  straw  from 
birds'  nests.  This  resembles  somewhat  the 
casting  used  regularly  by  the  Wabash 
road,  excepting  that  this  is  parted  in  the 
middle  and  a  strainer  bolted  in  as  shown, 
and  the  outlet  is  at  the  top  instead  of  the 
bottom. 


Even  without  the  strainer  this  furm  wil) 
keep  the  injector  free  from  everything  ex- 
cept floating  pieces,  as  solid  matter  will 
settle  and  can  be  drawn  out  at  the  plug. 

The  strainer,  however,  effectually  pre- 
vents anything  interfering  with  work  of 
injector,  and  the  larger  area  of  strainer, 
shown  in  lower  view,  allows  ample  water 
to  pass  even  with  a  large  portion  stopped 
up.  Closing  tank  valve  allows  the  plug 
to  be  taken  out  to  clean  the  trap  without 
losing  any  water  except  that  in  the  strainer 
itself. 

This  is  the  invention  of  Mr.  J.  P.  Hays, 
who  is  connected  with  the  Wabash  road 
at  Moberly,  Mo.,  and  is  to  be  made  by  the 
Bass  Foundry  Company,  of  Fort  Wayne, 
Ind.     Patent  has  been  applied  for. 


Those  who  have  paid  much  attention  to 
the  subject  of  draft  appliances  for  loco- 
motives could  not  fail  to  observe  that  one 
of  the  most  intelligent  workers  in  this 
line  is  Mr.  J.  Snowden  Bell,  of  Pitts- 
burgh, who  has  invented  several  improve- 
ments that  are  calculated  to  overcome  sev- 
eral weak  points  in  the  ordinary  arrange- 
ment of  front  ends.  At  a  recent  meeting 
of  the  Western  Railway  Club  a  most  valu- 
able paper  by  Mr.  Bell  was  read  on  "Lo- 
comotive Front  Ends."  We  regret  that 
we  cannot  find  space  for  the  paper  in  full 
for  it  is  a  valuable  contribution  on  the 
subject  of  draft  appliances  and  spark  ar- 
resters. We  hope,  however,  to  make  an 
exhaustive  synopsis  of  the  paper  in  an 
early  issue. 


There  is  a  car  famine  in  some  parts  of 
the  country,  and  as  usual  when  this  con- 
dition of  affairs  comes  round,  certain  rail- 
road officials  are  showing  themselves  to 
be  thieves  in  their  eagerness  to  take  pos- 
session of  their  competitors'  cars.  An  of- 
ficial who  will  deliberately  steal  the  can* 
belonging  to  another  line  may  be  de- 
pended on  to  steal  from  his  employer  when 
the  opportunity  comes  about.  A  natural 
thief  may  possess  attributes  that  will  help 
a  company  in  an  emergency,  but  he  may 
bi  depended  upon  to  prove  an  expensive 
luxury  in  the  long  run.  None  but  those 
who  believe  that  dishonesty  is  the  best 
policy  can  afford  to  keep  in  their  em- 
ploy a  dishonest  car  accountant. 


We  notice  that  the  Electrical  World  and 
Engineer  has  made  an  export  edition  of 
its  issue  of  October  7th,  and  it  is  a  particu- 
larly interesting  feat  of  technical  journal- 
ism. There  are  fifty  pages  of  reading 
matter  very  finely  illustrated  and  a  great 
variety  of  articles,  most  of  them  of  a  very 
interesting  character.  The  illustrations 
are  particularly  good  and  will  compare 
with  anything  of  the  kind  to  be  found  in 
any  magazine,  even  in  Locomotive  Engi- 
neering. There  are  over  100  pages  of 
advertising,  which  form  the  real  founda- 
tion on  which  this  huge  export  edition 
rests. 
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Philadelphia  &  Reading  Subway. 

The  work  of  sinking  the  Iraek.s  of  the 
Philadelphia  &  Reading  Railroad  in  Phila- 
<lelphia  is  Hearing  completion,  and  Penn- 
sylvania avenue  has  already  been  freed 
from  surface  tracks.  From  Thirteenth 
street  to  the  entrance  of  tunnel  shown, 
which  is  near  Twenty-second  and  Hamil- 
ton streets,  is  an  open  cut  with  the  cross 
streets  bridging  it  at  every  block.  The 
tunnel,  however,  has  openings  for  air  and 
light,  which  are  protected  by  stone  walls. 
Around  these  will  be  planted  shrubbery 
similar  to  the  Fourth  avenue  tunnel  of  the 
New  York  Central  in  New  York  city.  The 
incline  at  the  left  of  this  view  will  be  one 
of  many  sidings  by  which  to  run  freight 


walcr  supply  on  hand,  which  is  to  be  com- 
niendcd.  There  are  four  tracks  through 
the  tunnel,  and  everything  about  the  work 
appears  to  be  very  substantial  in  every 
way.  It  will  be  a  great  improvement 
over  the  old  condition,  and  will  probably 
be  in  full  working  order  within  a  few 
niiinths. 


Easy  Drifting  Engines. 

When  an  engineer  shuts  the  throttle  and 
"lets  her  drift,"  the  cylinders  are  turned 
into  air  pumps,  as  everyone  knows.  Cin- 
ders are  drawn  into  steam  chest  at  times, 
and  as  the  air  drawn  in  must  also  go  out 
again,  there  is  a  blast  on  the  fire  at  a  time 
when  it  is  not  needed. 


ENTRANCE  TO  TUNNEL,  P.   &  R,  R.  R.  SUBWAY. 


up  to  establishments  along  the  route,  these 
being,  in  a  measure,  private  tracks.  The 
small  arch  sprung  under  the  sidewalk  at 
the  upper  right  hand  of  tunnel  has  an  odd 
look  at  first  sight. 

The  traveling  crane  shown  in  the  next 
view  illustrates  the  solution  of  another 
problem  connected  with  subinerged  tracks. 
This  spans  one  or  two  tracks  for  unload- 
ing local  freight,  and  as  it  also  extends 
partially  over  the  street,  handles  material 
right  from  cars  to  wagon.  The  freight 
cars  seen  on  the  street  are  on  temporary 
tracks. 

The  shop  and  engine-house  are  to  be 
located  to  the  right  of  the  crane  structure, 
and  next  to  the  wall,  so  that  all  material 
for  this  can  be  handled  in  the  same  way. 
In  the  foreground  is  the  roof  of  a  large 
signal  tower. 

The  water  tanks  and  turntable  lie  be- 
tween the  traveling  crane  and  the  mouth 
of  tunnel,  and  are  just  about  completed. 
They  evidently   mean   to   have   an   ample 


Once  I  ran  an  engine  that  had  the  steam 
chest  on  the  side  of  cylinder  toward  the 
frame,  so  the  valves  were  vertical.  There 
was  a  fairly  liberal  bearing  on  the  lower 
side  for  it  to  run  on,  but  after  a  time  this 
got  worn  so  the  valve  would  drop  away 
from  the  seat  when  I  shut  off.  This  al- 
lowed the  air  from  one  end  of  cylinder  to 
go  over  into  other  end  and  back  again. 
There  was  no  drafting  of  fire  when  not 
wanted  and  she  was  the  "freest"  drifting 
engine  on  the  road.  By  opening  the  throttle 
just  a  crack  could  blow  the  fire  nicely,  but 
a  little  too  much  opening  would  clap  the 
valve  to  its  seat  in  a  hurry. 

In  the  case  of  compounds,  this  air-pumo 
business  is  exaggerated,  on  account  of 
larger  areas  of  cylinders.  The  Richmond 
people  seem  to  be  the  only  ones  to  think 
this  amounts  to  anything,  but  I  feel  that 
it  does.  Their  over-pass  valve  allows  the 
air  to  play  back  and  forth,  and  the  engine 
must  drift  easier  for  it.  There  are,  of 
course,   other  ways  of  accomplishing  the 


same  result,  but  that  it  is  accomplished  is 
the  main  thing. 

On  mountainous  roads  this  ought  to 
make  a  difference  in  the  economy,  for  the 
engine  is  drifting  a  good  share  of  the  time, 
and  if  it  is  not  drafting  fire  too  much,  and 
is  running  free,  the  coal  consumption  must 
be  reduced. 

It  must  also  be  remembered  that  a  com- 
pound will  not  make  as  good  a  showing 
on  a  hilly  road  unless  it  is  uphill  both 
ways,  for  it  is  only  saving  fuel  while  at 
work.  R.  E.  Marks. 

Camden,  N.  J. 


Who  Begs  a  Brother  of  the   Earth   to 
Give  Him  Leave  to  Toil. 

There  are  a  good  many  prosperous  men 
in  the  country  who  at  some  time  or  times 
in  their  lives  have  endured  spells  of  hard 
luck.  Those  who  look  back  to  times  of 
hardship,  and  perhaps  suffering,  nearly 
always  remember  with  gratitude  kind- 
nesses extended  to  them  by  railroad  train- 
men. Trainmen  have  wonderful  keenness 
in  detecting  the  genuine  working  man 
looking  for  employment  from  the  pro- 
fessional hobo,  and  they  are  nearly  always 
ready  to  give  the  seeker  for  work  a  lift. 
There  is  grim  truth  in  the  remarks  made 
in  the  following  paragraph,  cut  from  the 
Pittsburgh  Post: 

"1  can  always  sympathize  with  a  penni- 
less man  who  is  hunting  for  work,"  said 
a  Pittsburgh  railway  official.  "Once  in  my 
younger  days  I  started  out  to  seek  em- 
ployment, and  finally  'went  broke,'  as  they 
say.  I  was  given  the  cold  shoulder  by 
people  who  pretended  to  be  Christians, 
and  knocked  about  like  a  thief,  simply  be- 
cause I  was  poor.  Well,  I  traveled  over 
two  states  on  foot,  and  never  begged  a 
bite,  but  got  all  I  wanted  to  eat  on  the 
way,  simply  because  1  tried  to  be  original. 
When  I  got  to  a  town  and  wanted  some- 
thmg  to  eat  before  starting  to  hunt  work. 
I  searched  around  the  back  alleys  and 
peered  into  the  lots.  When  I  saw  a  pile 
of  wood  and  a  bucksaw  I  climbed  over  the 
fence,  took  off  my  coat  and  went  to  work. 
I  never  had  to  work  very  long  until  my 
labor  attracted  attention,  and  then  either 
the  lady  or  the  gentleman  of  the  house 
would  come  out  and  ask  who  hired  me. 
'I  have  hired  myself,'  was  my  usual  an- 
swer. 'I  am  in  need  of  food  and  don't 
want  to  beg.'  This  racket  worked  splen- 
didly with  all  who  had  ever  worked  them- 
selves, but  some  people  who  were  above 
work  and  despised  a  poor  man  would  or- 
der me  off  the  premises.  I  can  only  say 
God  help  the  poor  man  in  this  country 
who  is  out  of  work  and  becomes  ragged." 

The  Pennsylvania  Railroad  have  put  arc 
lights  in  their  yard  at  the  Meadows,  and 
also  lighted  the  roundhouse  with  them. 
This  is  a  much-needed  improvement  on 
many  roads,  and  it  is  safe  to  say  it  will 
pay  in  the  increased  work  that  men  can 
do  when  they  have  a  good  light  instead  of 
a  smoky  old  torch. 
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Traveling  Engineers'  Convention. 

LOCATING  RESPONSIBILITV  FOR  UNFAIR  USAGB 
OF    LOCOMOTIVES. 

At  the  last  meeting  of  the  Traveling 
Engineers'  Association  the  question  of 
"Locating  the  Responsible  Engineer  When 
an  Engine  Has  Been  Subjected  to  Unfair 
Usage  Under  the  Chain  Gang  or  Pooling 
System"  was  very  thoroughly  discussed. 
Certain  paragraphs  of  the  report  said: 

"To  successfully  pool  engines  it  is  first 
necessary  to  provide  the  engines,  and  they 
should  be  in  good  condition,  especially  if 
the  road  is  handling  important  traffic ; 
next,  sufficient  help  and  facilities  to  main- 
tain the  power ;  then  organize  your  engine 
crews.  Pooling  engines  can  be  done  and 
good  service  obtained  if  the  pooling  is 
handled  as  it  should  be.  Where  the  pool- 
ing of  engines  is  a  failure,  as  a  rule,  is  on 
a  road  when  on  account  of  increased  vol- 
ume of  business  for  three  or  si.x  months  of 
the  year,  the  road  is  short  of  power  and 
can  see  no  other  way  out  of  the  difficulty, 
and  a  bulletin  notice  is  issued  by  some 
authority  that  hereafter  all  engines  in  cer- 
tain service  or  all  engines  will  run  in  a 
pool.  And  that  is  about  as  far  as  a  good 
many  roads  go  to  perfect  or  organize  their 
shop  force  or  engine  crews  for  the  pooling 
system,  and  the  result  is,  power  is  not 
maintained  to  its  highest  efficiency,  work- 
reported  on  the  engine  is  not  done  by  shop 
foremen,  who  do  not  have  time,  and  figure 
that  if  she  came  in  all  right  she  ought  to 
go  out.  We  all  get  so  far  behind  that  it  is 
impossible  to  catch  up,  and  numerous  fail- 
ures are  the  result. 

"We  believe  that  condition  reports  prop- 
erly filled  out  by  engineers  and  good  live 
inspectors,  a  united  effort  on  the  inside  of 
the  turntable  to  do  the  work  to  keep  the 
power  up,  a  close  touch  with  the  operating 
department,  or  a  weekly  report  of  inferior 
locomotive  service  giving  the  nature  of  the 
failure,  the  engineer,  engine  and  train, 
stating  what  the  failure  is,  hot  pins,  boxes, 
no  steam,  doubled  hill  with  number  of 
tons  less  than  rating,  all  go  to  show  up 
the  man  that  is  not  up  to  the  average. 

"We  do  not  feel  that  any  set  of  rules 
could  be  gotten  out  that  would  be  just 
what  is  wanted  for  all  roads  and  under  all 
conditions.  We  recommend  that  engineers 
running  in  the  pool  be  required  to  care- 
fully inspect  the  engine  at  the  end  of  each 
trip,  reporting  all  the  necessary  work  on 
blank  provided  for  the  purpose ;  this  re- 
port to  be  given  to  the  roundhouse  fore- 
man, who  will  forward  same  to  the  master 
mechanic  when  the  work  is  done;  and  if 
anything  requiring  especial  care  or  atten- 
tion has  been  done  on  the  engine,  a  note 
left  on  the  engine  for  the  engineer  taking 
her  out,  informing  him  that  certain  work 
was  done  on  the  engine  that  trip,  would 
be  an  advantage.  Should  the  foreman  be 
unable  to  do  the  work  reported  by  the 
engineer  and  the  engine  be  sent  out,  it 
should  be  so  stated  on  the  work  report 
blank  that  the  work  had  not  been  done. 


and  on  what  account.  There  should  be 
a  competent  man  to  inspect  the  engine  on 
her  arrival,  noting  defects,  and  his  report 
should  be  given  the  foreman  in  charge  or 
written  in  a  book,  that  it  may  be  compared 
with  the  report  of  the  engineer  if  found 
necessary.     If  the  inspector  found  defects 


engine.  This  would  locate  the  responsible 
man  very  easily,  and  he  would  be  located 
before  anyone  else  took  the  engine  out." 
In  regard  to  the  unfair  usage  which  en- 
gines received  while  in  service,  the  gen- 
eral agreement  was  that  the  traveling  en- 
gineer while   riding  on   the   engine  could 
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that  were  not  reported  by  the  engineer 
,ind  ought  to  have  been  seen  by  him  when 
lie  made  his  inspection  of  the  engine,  a 
comparison  of  these  two  work  or  condition 
reports  would  locate  the  man  who  failed 
to  properly  inspect  and  report  work  on  the 


locate  this  a  great  deal  better  than  any  sys- 
tem of  reports;  but  that  a  system  of  re- 
ports should  be  inaugurated,  which,  of 
course,  should  be  retained,  and,  no  matter 
how  briefly,  they  could  state  the  condition 
of  the  engine  at  the  end  of  each  trip,  and 
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be  signed  by  the  name  of  the  man  who 
makes  it  out. 

In  regard  lo  this  inspection  Mr.  Wal- 
lace, of  the  Northwestern,  says  that  it  is 
an  advantage  to  have  the  inspector  look 
over  the  engine  at  the  same  time  the  engi- 
neer does,  at  the  end  of  the  trip. 

As  a  side  issue,  Mr.  Malone,  of  the 
Big  Four,  asked  if  the  oil  bill,  which 
inight  be  reduced  by  systematic  pooling, 
could  not  be  still  further  reduced  with  the 
same  rules  for  shop  work  on  the  engines 
as  were  enforced  with  a  pooling  system, 
provided  a  man  had  the  same  engine  all 
the  time.  This  question  was  not  answered 
directly,  but  indirectly  it  was  concluded 
that  keeping  the  engines  in  good  shape  for 
use  in  the  pooling  system  would  help  out 
at  all  times. 

At  the  close  of  the  discussion  a  com- 
mittee was  appointed  to  suggest  a  set  of 
rules  to  govern  pooling,  but  their  report 
did  not  bring  out  anything  new.  The 
rules  will  be  noted  later. 

LONG    RUNS    KOR    LOCOMOTIVES. 

A  kindred  subject  to  this,  "Long  Runs 
of  Locomotives  with  a  View  to  Economi- 
cal Treatment  and  Maintenance,  from  the 
Traveling  Engineer's  Standpoint,"  was 
discussed.  The  report  was  very  brief  in- 
deed, but  the  discussion  was  taken  up  at 
a  greater  length. 

Mr.  Hickey,  of  the  Big  Four,  said  that 
on  long  runs  with  double-crew  engines 
they  made  from  8,000  to  9,000  miles  per 
month  with  each  engine ;  in  some  cases 
they  used  two  engines  with  three  crews. 
The  engines  run  about  450  miles  in  a  con- 
tinuous trip  per  day.  Engine  failures  have 
not  increased  any.  They  have  not  yet 
inaugurated  a  system  as  to  whom  the 
fuel  and  oil  used  will  be  charged.  As 
to  saving  of  power,  they  used  six  engines 
where  they  formerly  had  eleven  doing  the 
same  work.  As  the  enginemen  live  in  the 
middle  of  the  divisions,  they  do  such  work 
as  is  required  of  them  at  the  terminals 
when  away  from  home,  which  gives  them 
all  their  time  to  themselves  while  at  home. 

Mr.  Hogan,  New  York  Central,  said 
that  he  favors  it  in  every  way;  get  more 
mileage  and  better  service. 

Mr.  Widgeon  said  the  Vandalia  line  has 
a  rule  requiring  the  incoming  engineer  to 
oil  around  and  get  engine  ready  for  the 
next  man  to  go  out  with,  as  he  knows  best 
the  condition  of  the  journals  and  the 
amount  of  supplies  required  for  the  com- 
ing trip.  Their  engines  make  from  9.000 
to  12,000  miles  per  month.  The  engines 
must  have  the  best  of  care  when  at  ter- 
minals. 

Mr.  Bullock,  of  the  Chesapeake  &  Ohio, 
stated  that  he  ran  a  double-crewed  engine 
for  some  years,  9,000  miles  monthly,  with 
only  three  engine  failures  charged  to  the 
engine  between  shopping  for  general  re- 
pairs. 

Mr.  Meadows,  of  the  Canada  Southern, 
stated  that  at  St.  Thomas,  in  the  middle 
of  the  run,  where  the  crews  are  changed. 


both  crews  assist  in  getting  the  engine 
ready  for  the  rest  of  the  trip ;  this  save.? 
delays  there. 

On  the  whole,  the  discussion  showed 
that  long  runs  of  engines,  if  the  work  was 
Ijroperly  systematized,  effected  a  large 
saving  in  the  expense  per  mile,  as  well  as 
doing  away  with  about  one-third  of  the 
number  of  engines. 

The  Committee  on  "Boiler  Compounds 
and  Purges,  from  the  Standpoint  of  a 
Traveling  Engineer"  reported  that  the  use 
of  soda  ash  as  a  boiler  compound  is 
spreading  on  account  of  the  good  results 
it  gives.  The  fireboxes  and  flues  last  much 
longer  and  give  better  service.  One  point 
which  they  laid  particular  stress  on  was 
that  the  boiler  should  be  furnished  with 
plenty  of  blow-off  cocks,  which  should  be 
used  regularly,  in  order  to  keep  the  den- 
sity of  the  water  down,  so  as  to  prevent 
foaming,  as  well  as  blow  the  deposits  out 
before  they  would  have  settled  on  the  top 
surface  and  become  baked  on.  The  report 
is  a  very  able  one,  but  hardly  brief  enough 
for  our  columns.  In  regard  to  the  ex- 
pense of  this,  the  average  cost  of  com- 
pound per  1,000  miles  is  between  25  and 
35  cents,  and  the  life  of  the  flues  has  been 
increased  from  50  to  75  per  cent. 

VOUNG   MEN    KOR   FIREMEN. 

The  report  of  the  committee,  "In  Re- 
gard to  Employing  or  Recommending 
Young  Men  for  Firemen,  and  Their 
Qualifications,"  said  in  part : 

"It  has  been  often  said  that  the  fireman 
of  to-day  is  the  future  engineer.  In  the 
beginning  of  the  railroad  development  of 
this  country,  machinists  and  steamboat  en- 
gineers were  often  employed  to  run  loco- 
motives, but  that  day  has  passed,  and  it  is 
now  certain  that  the  successful  engineer 
is  the  man  who  has  learned  the  trade  on 
the  deck  of  a  locomotive  in  actual  service. 
Operating  the  locomotive  and  drawing 
trains  from  one  station  to  another  is  a 
small  part  of  an  engineer's  duties;  he 
must  be  fully  acquainted  with  the  rules 
and  running  regulations  of  the  train  ser- 
vice and  quick  to  realize  the  safest  and 
most  certain  plan  to  get  the  train  over  the 
road  exactly  on  time ;  this  in  addition  to 
the  mechanical  knowledge  necessary  to 
handle  all  the  various  attachments  now 
connected  to  a  locomotive,  which  must  be 
gained  through  experience.  In  addition  to 
this  knowledge  there  is  much  that  can  be 
gained  by  the  study  of  proper  text-books. 

"The  time  has  been  when  the  educa- 
tional qualifications  required  of  an  engi- 
neer were  very  moderate,  but  that  day  has 
long  since  passed,  and  to-day  he  has  need 
for  talent  of  a  higher  order  to  fill  the  posi- 
tion. Therefore  a  better  grade  of  young 
men  must  be  selected  to  start  with,  or  else 
depend  on  the  engineer  bringing  himself 
up  to  the  high  standard  required  after  his 
promotion.  His  experience  and  observa- 
tions which  make  him  valuable  are  gained 
at  the  expense  of  the  company  in  the  use 
of   fuel,   machinery  and   supplies,   as  well 


as  in  the  use  of  the  time  of  those  who 
show  him  how  the  work  should  be  done 
when   he  begins  his  apprenticeship. 

"All  of  this  will  be  wasted  if,  after  his 
promotion  to  more  responsible  positions, 
either  as  a  fireman  on  an  important  train, 
or  later  to  an  engineer,  it  is  proved  that 
he  has  not,  and  never  will  have,  the  abili- 
ties necessary  for  a  successful  engineer. 

"It  is  the  unanimous  opinion  that  the 
applicant  should  not  be  very  old,  as  young 
men  absorb  and  retain  correct  information 
in  regard  to  a  new  business  more  readily 
than  those  nearer  middle  age. 

"In  a  great  many  cases  there  are  legal 
objections  in  the  way  of  employing  any- 
one as  a  fireman  who  has  not  reached  the 
legal  age  of  a  man,  twenty-one  years. 
Where  that  does  not  make  any  difference 
it  is  the  opfnion  that  eighteen  is  a  good 
age  to  start  a  new  man  in,  and  some 
of  the  members  consider  it  an  advantage 
to  start  them  in  as  wipers,  then  use 
them  on  the  repair  force-  to  give  them  an 
idea  of  how  the  work  around  an  engine 
is  done.  There  is  one  objection  to  this ; 
if  a  boy  is  kept  too  long  at  this  work  he 
gets  discontented  and  shiftless  and  learns 
habits  which  are  a  trouble  to  him  after- 
ward. Therefore,  unless  promotion  from 
wiper  to  fireman  comes  inside  of  six 
months,  it  is  no  use  to  have  the  young 
fireman  take  this  course.  If  there  is  a 
force  of  hostlers  employed  caring  for. 
firing  up  and  moving  the  engines  in  and 
out  of  the  house,  cleaning  fires,  etc.,  it  is 
of  value  to  have  the  young  man  assist 
them  when  possible,  as  that  is  more  in  the 
line  of  his  future  duties. 

"As  to  the  highest  age  limit  there  is  a 
difference  in  the  views,  some  placing  it 
at  twenty-five  years,  and  one  or  two  going 
as  high  as  thirty-five  years,  only  one  mem- 
ber setting  it  as  high  as  forty  years.  While 
the  question  before  us  speaks  of  the  quali- 
fications of  young  men  only,  yet  some  of 
them  may  have  had  some  experience  in 
railroad  service  previously,  and  this  ex- 
perience should  be  taken  into  considera- 
tion when  the  higher  age  limit  is  fixed. 

"If  a  man  has  fired  before  and  given 
good  service,  it  is  the  opinion  that  the  age 
limit  could  be  placed  higher  than  in  the 
case  of  new  men.  The  general  opinion  is 
that  from  twenty-one  to  twenty-five  years 
is  the  proper  age  to  start  new  men,  for 
various  reasons ;  they  learn  easier,  have 
no  ideas  gained  from  other  lines  of  busi- 
ness they  may  have  followed  that  will  in- 
terfere with  railroad  work,  and  they  are 
just  in  their  prime  of  life  when,  after  pro- 
motion, they  begin  the  duties  required  of 
an  engineer  on  the  main  line.  The  appli- 
cant should  make  out  in  his  own  hand- 
writing, in  the  presence  of  the  officer  who 
is  to  employ  him.  an  application  setting 
forth  his  exact  age,  giving  the  year  and 
month  of  his  birth,  the  fact  that  he  is  in 
sound  health  and  not  physically  disabled 
in  any  way,  what  his  educational  qualifica- 
tions are  and  what  schools  he  has  at- 
tended, what  he  worked  at  previously  and 
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his  present  occupation.  He  should  give 
references  in  writing  from  some  men  of 
character  and  standing  in  the  community 
where  he  has  lived,  and  a  school  certificate 
showing  how  high  in  the  various  grades 
he  has  been,  or  a  certified  copy  of  the  one 
issued  to  him  giving  dates,  etc.  The  ap- 
plicant's verbal  statement  should  not  be 
taken  for  this ;  it  should  be  in  writing.  At 
the  same  time  the  officer  can  easily  judge 
from  a  short  conversation  on  general  sub- 
jects whether  he  possesses  an  active  mind 
and  is  likely  to  make  a  good  fireman.  At 
this  conversation  it  is  just  as  well  to  take 
up  the  matter  of  the  temperance  question, 
both  as  to  habits  and  language,  for  the 
use  of  ill-tempered  language  with  other 
employes  is  just  as  bad  as  the  use  of 
liquor,  although  the  law  does  not  look  at 
it  as  bad. 

"If  accepted,  the  applicant  should  have 
his  sight  and  hearing  tested  by  the  com- 
pany's surgeon  before  being  set  to  work. 
Several  of  the  members  state  that  he 
should  also  pass  a  physical  examination  at 
the  same  time,  to  make  sure  that  he  is  not 
suffering  from  any  disability  that  will 
aflfect  him  in  service. 

"As  to  the  educational  qualifications,  it 
is  unanimously  agreed  that  a  good  com- 
mon-school education  is  absolutely  neces- 
sary, with  a  good  idea  of  mathematics. 
The  applicant  must  be  a  fair  penman,  as 
so  many  written  reports  are  required  of 
enginemen  at  the  present  time. 

"In  some  cases  the  evident  leaning  of 
the  young  man  towards  mechanical  mat- 
ters is  considered  a  good  point.  This  is 
true  if  not  carried  to  an  extreme  point 
of  the  inventive  genius  who  is  not  content 
to  let  the  machine  alone,  but  must  be  mak- 
ing continual  changes  in  it  and  with  vari- 
ous results,  chiefly  in  the  line  of  failures. 
A  mathematical  education  is  of  more 
value  than  one  in  the  line  of  languages,  as 
the  engineer  must  be  a  ready  calculator 
and  the  mathematical  education  makes 
him  a  rapid  thinker." 

In  the  discussion  of  this  report,  it  was 
agreed  that  in  order  to  have  a  supply  of 
eligible  young  men  ready  to  begin  service 
as  firemen  in  case  of  a  sudden  demand  for 
them,  on  account  of  increased  business  or 
bad  weather,  that  it  would  be  necessary 
to  have  applications  sent  in.  and  wher- 
ever possible  give  the  applicants  an  oppor- 
tunity to  learn  something  of  the  business 
which  they  expected  to  follow,  by  sending 
them  over  the  road  on  an  engine,  with  a 
regular  crew,  to  not  only  learn  the  road. 
but  also  learn  the  business.  This,  of 
course,  would  be  at  the  expense  of  the 
applicant ;  but  if  he  saw  the  disagreeable 
side  of  the  business  and  did  not  like  the 
work,  he  would  not  come  up  at  all  when 
called  on,  and  in  this  manner  the  company 
would  not  be  put  to  loss  by  taking  him  on 
and  putting  him  in  service  at  a  time  when 
his  services  were  greatly  needed.  The 
point  was  raised  that  the  legal  side  of  the 
question  must  be  looked  out  for.  in  case  a 


man  was  injured  on  an  engine  learning  the 
road.  This  point,  of  course,  the  associa- 
tion could  not  settle ;  but  wc  cannot  see 
where  a  man  learning  the  road  would  be 
in  any  different  position,  in  case  of  a 
claim  for  damages  for  injury,  than  the 
regular  man,  who  was  paid  for  his  ser- 
vices. Several  of  the  traveling  engineers 
stated  that  they  followed  the  plan  of  hav- 
ing eligible  young  men  on  the  waiting  list, 
and  that  when  they  needed  men  they  had 
no  difficulty  in  getting  them  to  work  on 
short  notice.  When  a  new  man  applied 
for  a  position  as  fireman,  he  was  exam- 
ined as  to  eyesight  and  physical  condition ; 
his  qualifications  considered  just  the  same 
as  if  regularly  employed.  He  was  at  once 
sent  out  for  a  few  trips  to  learn  the  busi- 
ness, and  when  the  engineer  he  had  ridden 


Improved  Methods  of  Instruction. 

The  International  Correspondence  Schools 
are  making  a  new  departure  which  will 
add  to  the  interest  and  value  of  their  in- 
struction cars.  These  are  to  be  equipped 
with  stereopticon  apparatus,  so  as  to  fully 
illustrate  any  point  brought  out  in  the  in- 
struction papers.  These  are,  we  under- 
stand, to  be  capable  of  showing  moving 
pictures,  and,  aside  from  entertaining  pur- 
poses, will  be  of  great  value  in  showing 
the  working  of  valves  and  similar  prob- 
lems. 

With  each  of  their  three  cars  provided 
with  this  apparatus  and  the  services  of  a 
good  instructor,  they  will  be  able  to  clear 
away  many  of  the  knotty  problems  which 
come  up  in  everyday  practice. 


DOWN   IN   THE  GUMBO. 


with  was  willing  to  recommend  him.  he 
was  put  on  the  "waiting  list,"  with  a 
promise  of  employment  as  soon  as  a 
vacancy  required  him. 


Dropped  Into  the  Qumbo. 

The  derailed  engine  shown  herewith  be- 
longs to  the  Port  Arthur  route,  and  the 
picture  gives  a  good  idea  of  the  wild  coun- 
try through  which  this  road  runs.  One  of 
our  friends  sent  us  the  photograph  from 
which  this  picture  was  taken  and  another 
one  where  the  engine  is  much  deeper  in 
the  mud.  but  the  photograph  of  the  latter 
was  so  dim  that  we  could  not  make  use 
of  it. 


The  Leeds  pilot  push-bar.  which  folds 
back  and  obviates  the  danger  of  knocking 
stock  down  on  the  track,  is  becoming 
very  popular.  Mr.  Leeds  has  lately  effect- 
ed an  improvement  upon  it  in  the  shape 
of  a  swing  joint  which  makes  it  flexible 
in  rounding  curves. 


What  seems  to  us  a  real  grievance  on 
the  part  of  men  working  on  the  shop 
piece-work  system  in  some  places,  is  that 
the  officials  in  charge  incline  to  take  the 
performance  of  the  best  workmen  as  the 
basis  on  which  to  establish  prices.  That 
is  not  an  equitable  way  of  doing  it.  The 
amount  of  work  that  will  be  produced  in 
a  shop  under  the  day  or  hour  system  of 
pay  will  be  the  work  of  the  average  work- 
man multiplied  by  the  number  at  work. 
The  inferior  hand  offsets  the  greater  out- 
put of  the  first-class  hand,  and  so  that  re- 
duces the  output  to  the  level  of  the  average 
hand.  This  being  the  case,  the  payment 
of  pi'ece  work  ought  to  be  based  on  what 
an  average  man  can  perform  and  earn  fair 
wages. 


It  is  reported  that  the  South  Western 
Railway  of  England  are  about  to  intro- 
duce American  refrigerator  cars  to  carry 
the  perishable  freight  landed  from  steam- 
ers at  Southampton. 
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Schenectady     Double-Ended    Consol- 
idation Engine. 

The  extremely  powerful  double-ended 
consolidation  locomotive  hereby  shown 
was  recently  built  in  the  Schenectady  Lo- 
comotive Works  .for  The  Dominion  Coal 
Company,  of  Cape  Breton,  Nova  Scotia. 
The  engine  was  designed  to  conform  with 
specifications  of  the  Dominion  Coal  Com- 
pany, and  was  made  of  the  type  illus- 
trated to  conform  with  the  particular 
conditions  of  service  met  with  on  the 
company's  railroad.  It  has  been  reported 
that  the  engine  has  gone  into  service  very 
satisfactorily,  and  is  meeting  the  require- 
ments in  all  respects.  So  far  as  we  are 
aware,  this  is  the  largest  and  most  power- 
ful double-ended  locomotive  ever  built. 

In  working  order  the  engine  weighs 
239,000  pounds,  of  which   170,000  pounds 


The  main  driving  axle  journals  are  9  x 
10  inches,  and  the  other  driving  axle  jour- 
nals are  S'/i  x  10  inches.  The  main  crank 
pii;  journals  arc  7  x  6^  inches,  the  main 
side  rod  pin  journals  7%  x  S  inches.  The 
forward  and  back  side  rod  pin  journals 
arc  5  x  3'/2  inches,  and  the  intermediate  6 
X  4^  inches. 

The  boiler  is  straight  72  inches  in  di- 
ameter at  smallest  ring  and  the  thickness 
of  the  plates  from  23-32  to  11-16  inch. 
The  firebox  is  114  inches  long,  41%  inches 
wide  and  67'/^  to  yo'A  inches  deep.  Lib- 
eral water  space  is  provided  around  the 
firebox,  varying  from  4  to  s'/i  inches. 
The  crown  sheet  is  supported  by  radial 
staybolts  l^  inches  in  diameter,  and  the 
other  staybolts  are  i  inch  thick.  There 
are  348  2-inch  tubes,  13  feet  10  inches 
long,    providing    2,512.55    square    feet    of 


an  X-casting,  so  that  the  water  from  the 
right-hand  injector  goes  into  the  left-hand 
pipe  and  vice  versa.  There  is  a  division 
in  the  X  I  believe,  so  each  stream  is  sepa- 
rate. Then  I  followed  the  piping  and 
found  it  ran  outside  the  boiler  to  nearly 
the  front  end. 

Questions  come  up  as  to  the  necessity 
of  delivering  water  into  the  front  end  and 
the  loss  in  heat  units  on  a  cold  night  from 
having  the  delivery  pipe  outside  and  fully 
exposed.  If  it  is  best  to  deliver  at  front 
end,  why  not  run  pipe  inside  of  boiler  and 
save  the  heat.  R.  E.  Marks. 

Camden,  N.  J. 


The  late  John  C.  Trautwine,  author  of 
"Rules  and  Tables  for  Engineers,"  whose 
fame  as  an  engineer  of  the  highest  rank 
will  continue  as  long  as  the  engineering 
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rest  upon  the  drivers.  The  total  wheel 
base  is  36  feet  3  inches,  of  which  15  feet 
is  rigid,  representing  the  driving  wheel 
base.  The  cylinders  are  22  x  28  inches, 
the  driving  wheels  are  55  inches  diameter 
outside  of  tires,  and  the  boiler  carries 
steam  of  200  pounds  pressure  per  square 
inch.  Worked  out  in  the  usual  way.  these 
dimensions  and  particulars  show  that  the 
engine  is  capable  of  exerting  about  42.000 
tractive  force,  and  that  the  ratio  of  trac- 
tive power  to  adhesion  is  about  4. 

An  examination  of  the  dimensions  of 
the  engine  shows  that  it  is  noted  for  ample 
bearing  surfaces,  liberal  heating  surface 
and  large  grate  area — three  characteris- 
tics which  have  much  influence  in  making 
a  good  locomotive. 


heating  surface,  the  firebox  having  176.92 
square  feet,  making  a  total  of  2,689.47 
square  feet  of  heating  surface.  The  boiler 
is  covered  with  Keasbey  &  Mattison's  sec- 
tional magnesia  covering.  There  are  two 
Crosby  3-inch  muffled  safety  valves.  Leach 
sanding  device  and  Star  chime  whistle. 
All  the  drivers  have  the  American  steam 
brake.  Two  Hancock  inspirators  are 
Used  for  boiler  feeding. 


Piping  Injectors. 

I  noticed  on  the  new  consolidations  of 
the  Pennsylvania — class  H  6  I  believe  they 
are  called — that  the  injectors  are  piped  up 
rather  peculiarly  and,  it  seems  to  me. 
foolishly.  They  are  on  the  back  head  of 
boiler,  and  the  delivery  of  each  runs  into 


profession  endures,  and  whose  book  is 
probably  the  most  satisfactory  and  ac- 
curate work  on  engineering  for  ready 
reference  extant,  said,  while  referring  to 
the  great  works  on  engineering  compiled 
by  Rankine,  Weisbach  and  others,  that  he 
admitted  them  to  be  the  work  of  master 
minds,  and  to  exhibit  a  profundity  of 
knowledge  beyond  the  reach  of  ordinary 
men,  but  that  their  language  is  also  so 
profound  that  very  few  engineers  can  read 
them.  He  having  long  since  forgotten  the 
little  higher  mathematics  he  once  knew, 
could  not  understand  them.  To  him  they 
were  but  little  more  than  striking  instances 
of  how  completely  the  most  simple  facts 
can  be  buried  under  heaps  of  mathematical 
rubbish. 
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Name  of  a  Life  Saver. 

In  the  August  number  of  your  maga- 
zine, under  the  caption  of  "Another  Hero,'' 
you  cjuote  from  a  dispatch  from  Van- 
couver, B.  C,  the  report  of  an  event  whicli 
occurred  on  the  Canadian  Pacific  road. 
You  say:  "The  heroes  of  railroad  life  ap- 
pear to  stand  forward  every  time  when  the 
call  for  bravery  arises."  That  is  very 
true ;  but  when  a  man  has  done  an  unusu- 
ally meritorious  deed  it  would  seem  no 
more  than  fair  that  it  should  go  down  to 
posterity  with  the  "right  name  attached  to 
it.  In  the  interest  of  justice  to  the  gallant 
man  himself  I  write  this.  As  I  was  on  the 
train,  I  am  quite  familiar  with  the  cir- 
cumstances. 

The  trains  in  both  instances  were  the 
Imperial  Limiteds — east  bound  and  west 
bound — both  due  at  Cherry  Creek  very 
nearly  at  the  same  time.  The  former  con- 
sisted of  an  engine,  tender  and  twelve  cars, 
the  last  one  being  a  C.  P.  sleeper,  on 
which  were  twenty-seven  New  England 
newspaper  men  and  ladies.  The  excursion 
train,  with  the  main  body  of  the  editorial 
party,  was  held  at  North  Bend,  nearly  100 
miles  away.  Our  train  was  stopped  at 
Savonas,  to  miles  west  of  Cherry  Creek, 
not  far  from  10  o'clock,  with  the  news  that 
the  bridge  at  Cherry  Creek  was  burned. 
We  did  not  run  down  to  the  scene  of  the 
disaster  until  11  o'clock  Sunday  morning, 
and  then  we  crossed  on  a  temporary  foot- 
bridge put  up  during  the  interim. 

The  gallant  man's  name  was  Laurence 
Murphy — the  name  you  give  him  is  merely 
a  nickname  by  which  he  is  known  on  the 
road.  He  was  employed  by  the  road  to 
guard  against  just  such  an  accident  as 
happened,  and  he  showed  remarkable  grit 
and  faithfulness  in  the  discharge  of  his 
duty.  He  had  a  long  swim,  the  water 
must  have  been  uncomfortably  cold,  and 
he  had  to  clamber  up  a  steep,  rocky  bank 
and  run  to  the  nearest  station,  from  which 
he  could  telephone.  Associate  with  that 
the  fact  that  the  brave,  faithful  fellow  was 
sixty-two  years  old,  and  the  heroism  of 
his  act  becomes  even  more  marked. 
A  Starbuck, 
Editor  Daily  Free  Press-Tribune. 
Waltliaiu.  Mass. 


tongued  into  the  upper  and  lower  bars  of 
the  main  frame,  and  provision  made,  on 
either  side  of  the  tongue,  for  keying  and 
drawing  together  of  both  front  and  back 
portions.  Fig.  2  shows  method  used  by 
the  Richmond  Locomotive  Works  for  some 
compound  freight  locomotives  for  the 
Canadian  Pacific  Railway.  Attention  is 
directed  to  method  used  on  the  low-pres- 
sure side,  where  the  front  rail  is  dove- 
tailed into  the  top  rail  of  main  frame. 
Fig.    3   illustrates   the   form    in    general 


Another  Way  of  Estimating  Speed  of 
Trains. 

In  your  October  number,  page  455.  in 
answer  to  question  93,  you  give  a  rule  to 
estimate  the  speed  of  a  locomotive  at  slow 
speeds.  Please  allow  me  to  give  another 
that  can  be  used  when  it  is  not  convenient 
to  count  rail  joints.  Take  2-1 1  of  the  di- 
ameter of  the  driving  wheel  in  inches  and 
call  the  same  seconds.  Then  as  many  rev- 
olutions as  are  made  in  that  many  sec- 
onds  such   is  the  rate  of   miles   an   hour. 


Frame  Splices. 

The  advent  of' the  "large  locomotive," 
with  high  boiler  pressure,  makes  it  im- 
perative that  the  cylinders  and  the  ad- 
jacent parts  should  be  firmly  and  securely 
fastened.  This  fact  has  led  to  carrying  the 
double  bar  frame  out  beyond  the  cylinders, 
spanning  the  saddles.  Experience  has 
taught  valuable  lessons  in  this  regard,  so 
that  the  methods  illustrated  herewith  rep- 
resent the  result  of  experience  and  careful 
study.  Fig.  i  shows  the  plan  used  by  W. 
S.  Morris,  superintendent  of  motive  power 
of  the  Chicago  &  Ohio  Railway,  on  some 
heavy  consolidations  built  by  the  Rich- 
mond Locomotive  Works. 

It  will  be  noticed  that  the  front  bars  are 
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use  by  the  Schenectady  Locomotive  Works, 
which  shows  the  use  of  a  cast-steel  spacing 
piece  to  stiffen  and  bind  the  two  ends  of 
the  main  frame,  where  the  splices  come, 
and  Fig,  4  shows  quite  plainly  the  method 
employed  by  the  Pittsburgh  Locomotive 
Works.  All  of  these  forms  are  interesting, 
as  they  illustrate  good  practice  that  has 
withstood  the  test  of  trying  service,  and, 
incidentally,  are  excellent  examples  of 
modern  method  of  securing  the  cylinder 
to  the  frames. 


LowmatUi  Eiiaineering 


providing  there  is  no  slip.  Example — 
Take  a  66-inch  driving  wheel,  2-11  of 
which  is  12,  called  12  seconds.  If  18  revo- 
lutions are  counted  in  12  seconds,  the  en- 
gine is  going  at  the  rate  of  18  miles  pet 
hour.  H.  G.  Alvord. 

Somerville,  N.  J. 


If  firemen  looking  with  fear  to  a  coming 
examination  will  consult  us,  we  can  give 
them  good  advice. 
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THE    BEST 

Hammers 

FOR 

CHIPPING, 

CALKING, 
FLUE     BEADING 


THAT    ARE    MADE. 


TRY   'EM    AND    SEE. 


NO    VALVE 


ChlcaKO    Pneumatic    Tool     Company 
Booming. 

The  ten  new  Boyer  long-stroke  riveting 
hammers  made  Ijy  the  Chicago  Pneumatic 
Tool  Company,  which  the  Pressed  Steel 
Car  Company  liavc  had  in  use  for  sonic 
time  at  their  Allegheny  shops,  have  proven 
so  satisfactory  that  they  have  now  placed 
an  order  for  sixty  more  of  these  hammers. 

The  hammers  are  used  for  riveting  in 
the  erection  of  the  cars  manufactured  by 
that  company,  and  have  proven  durable 
and  rapid,  and  eflfecting  such  a  saving  in 
labor  as  to  greatly  expedite  the  work  and 


TROUBLE. 


comotivc  Works,  and  they  contain  many 
points  of  construction  which  arc  not 
generally  met  with.  Among  them  are  the 
cast-steel  forward  portion  of  frame,  the 
splice  being  behind  the  cylinders.  The 
cylinders  arc  cast  separate  from  the 
saddle,  and  the  forward  portion  of  frame 
is  bolted  between  the  cylinder  and  saddle. 
The  frame  in  this  part  is  a  slab  2  inches 
thick  and  the  depth  of  the  cylinder.  This 
makes  a  strong  job,  and  one  that  is  sure 
to  give  satisfaction.  The  bumper  is  cast 
iron — cored  for  lightness,  as  there  is 
weight  enough  on  the  truck  without  it — 
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PITTSBURGH    LOCOMOTR'E   WORKS   FRAME. 


increase  the  productive  capacity  of  the 
works. 

Severe  tests  were  made  to  determine  the 
desirability  of  using  these  riveting  ham- 
mers, and  the  results  of  these  tests  are  in- 
dicated in  the  order  just  placed  for  sixty 
of  them. 

These  long-stroke  hammers  are  the 
greatest  advance  yet  made  in  pneumatic 
tools,  and  orders  for  them  are  already 
taxing  the  manufacturing  facilities. 


and  extends  back  between  the  frames 
nearly  to  the  saddle.  On  the  outside  of 
each  frame  is  an  angle  casting,  bolting 
frame  and  bumper  together  and  forming 
a  stiflf  tie  or  brace  between  the  frames. 


Twenty-five  of  the  new  Pennsylvania 
consolidation  engines,  H  6  class,  have 
just  been  turned  out  by  the  Baldwin  Lo- 


Firemen  preparing  for  the  examination 
that  will  give  them  promotion  to  the 
right-hand  side,  should  not  fail  to  read 
■'Locomotive  Engine  Running  and  Man- 
agement." by  Angus  Sinclair.  Contains 
the  questions  and  answers  prepared  by  the 
Traveling  Engineers'  .\ssociation.  and  is  a 
manual  of  information  about  the  locomo- 
tive. 
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A  Breakdown— Train  Timing. 

BY    H.    ROLFE. 

WHAT    CAUSED    STEAM    CHEST    COVERS    TO 

BREAK? 

The  Other  day  a  breakdown  occurred 
on  one  of  the  roads  in  this  State  that  may 
be  of  interest  to  some  of  your  readers  as 
having  sufficed  to  set  certain  parties  by 
the  ears.  The  engine  was  drifting  down 
a  30-mile  grade,  in  fore  gear,  when  she 
broke  both  her  forward  eccentrics,  the 
result  being  two  burstcd  steam-chest  cov- 
ers. This  happened  when  near  the  bottom 
of  the  grade.  My  informant  says  the 
traveling  engineer  blamed  the  runner, 
maintaining  that  the  latter  had  pulled  the 
lever  over  when  he  felt  her  go.  The  run- 
ner, however,  swore  he  didn't.  The  M. 
M.  and  another  traveling  engineer  (be- 
longing to  a  large  contract  shop)  both 
backed  up  the  first-mentioned  T.  E.,  so  it 
was  three  to  one  against  the  unlucky  en- 
gineer. Now,  my  idea  is  that  he  could 
have  easily  been  telling  the  truth ;  in 
other  words,  we  might  leasonably  expect 
the  steam  chests  to  suffer  as  they  did 
without  his  having  reversed  her.  For 
when  the  fore  eccentrics  broke,  the  valves 
would  stop,  as  the  back  eccentrics  could 
have  no  command  over  the  rockers,  owing 
to  the  links  being  right  down.  They  could 
simply  oscillate  the  links  round  the  rocker 
pins  as  centers.  It  is  pretty  clear  that  the 
back  eccentric-rod  can't  move  the  rocker 
pin  to  and  fro  when  the  forward  rod  is 
disabled,  for  then  the  latter's  restraining 
influence  is  gone  and  it  ceases  to  supply 
the  necessary  fulcrum  (a  moving  one, 
true)  while  the  other  rod  shifts  the 
rocker  pin.  If  the  back  eccentrics  had 
broken,  the  result,  I  imagine,  would  not 
have  been  the  same,  as  in  that  case  the 
forward  rods'  complete  control  of  the 
rocker  would  have  remained  practically 
unaffected.  So  I  conclude  that  the  valve 
stopped  in  a  position  closing  the  steam 
ports  (one  or  both),  and  then  the  air  in 
front  of  the  advancing  piston  couldn't  get 
away,  and  so  lifted  the  valve  bodily  and 
took  the  cover  with  it.  Being  a  balanced 
valve,  there  would  be  very  little  space  for 
it  to  yield  through,  and  the  compression 
coming  on  it  so  suddenly,  the  little  it  did 
lift  from  its  seat  failed  to  relieve  the  pres- 
sure quick  enough  to  prevent  its  hitting 
the  pressure  plate  a  severe  blow,  and  so 
the  cover  gave  way. 

I  know  of  no  particulars  as  to  what 
made  the  straps  break.  It  is  safe  to  sup- 
pose they  had  got  hot  though ;  if  so,  it 
wasn't  with  hard  pulling,  for  she  had  been 
drifting  for  the  last  40  minutes.  This 
particular  road,  however,  is  noted  for  cut- 
ting down  on  the  oil  supply,  so  you  can 
draw  your  own  conclusions.  If  I  am 
wrong,  an  expression  of  opinion  from 
someone  else  who  may  hit  on  the  right 
explanation  will  doubtless  interest  the  en- 
gineer in  question,  if  it  don't  do  him  any 
good. 

[We   certainly   indorse   the   view   taken 


by  our  correspondent,  and  think  that  the 
traveling  engineers  and  master  mechanic 
were  mistaken. — Ed.] 


The  Ajax  Metal  Company,  of  Phila- 
delphia, are  adding  to  their  testing  depart- 
ment one  of  the  very  latest  improved  test- 
ing machines,  and  in  future  they  will  not 
only  be  able  to  obtain  the  analytical  and 
microscopic  tests,  but  also  physical  tests, 
such  as  friction,  wearing  and  compressive 
qualities.  In  other  words,  they  propose  to 
make  practical  tests  of  all  material  enter- 
ing into  the  journal  boxes  in  railroad  ser- 
vice, which  will  consist  of  bearing  metals, 
oil  and  waste.  These  demonstrations  will 
be  published  in  the  trade  papers  as  they 
progress,  using  standards  of  all  material 
in  comparison,  taking  those  that  are  large- 
ly used  in  the  service,  and  those  which  are 
not,  but  should  be.  Mr.  J.  G.  Hendrick- 
son,  president,  is  somewhat  familiar  with 
the  lubricating  qualities  of  oils,  having 
been  connected  with  the  Standard  Oil 
Company  prior  to  taking  up  the  metal 
business.  They  would  be  pleased  to  cor- 
respond with  all  who  are  interested. 


A  Kentucky  genius  has  patented  a  four- 
cylinder  locomotive  with  more  connecting 
rods  than  we  have  ever  seen.  Both  cylin- 
ders lie  outside  the  frames  and  side  by 
side,  making  a  greater  width  than  is  per- 
missible. The  outside  cylinder  connects 
with  the  rear  drivers,  while  the  inside 
ones  connect  with  the  forward  pair  at  180 
degrees  from  the  rear  pair.  Both  axles 
have  two  cranks,  also  at  180  degrees,  and 
are  connected  together  by  two  inside  rods. 
Altogether,  it's  a  beauty,  and  if  anyone 
wants  to  see  the  freak  they  can  do  so  by 
sending  five  cents  to  the  Patent  Office  for 
a  copy  of  patent  No.  626566,  issued  June 
6th  of  this  year. 


"The  Long  Island  Railroad  is  following 
the  lead  of  other  roads,"  writes  a  corres- 
pondent of  the  Pittsburgh  Dispatch,  "and 
forbids  its  brakemen  to  seize  women  to 
help  them  off  the  cars  unless  they  are 
feeble  or  elderly.  The  brakemen  have 
been  in  the  habit  of  bawling  at  every 
woman :  'Now,  lady,  step  lively,'  following 
the  mandate  with  a  cindery  embrace. 
They  are  commanded  by  a  recently  issued 
order  to  address  every  woman  as  'Madam,' 
to  drop  the  'step  lively'  command,  and  to 
keep  their  hands  off.  If  this  cutting  off  of 
brakeman's  privileges  continues  'there  will 
be  nothing  in  railroading  any  more,'  as 
one  disgruntled  brakeman  observed,  with 
an  expression  of  extreme  disgust." 


The  railroad  man  who  has  not  heard  of 
Skinny  Skeevers  is  to  be  pitied.  The  me- 
chanical railroad  man  who  has  not  read 
"Skeevers'  Object  Lessons"  has  missed 
wonderfully  helpful  reading.  Make  up  for 
lost  time  by  sending  one  dollar  to  this 
office  for  the  book.  You  will  admit  that 
the  money  has  been  well  spent. 


Isn't  He  Mistaken? 


The  following  appears  on  page  107  of 
the  report  of  "The  Traveling  Engineers* 
Association"  of  last  year: 

"To  further  illustrate  the  common  mis- 
take of  trying  to  use  for  ordinary  purposes 
of  lubrication  a  thick  oil,  grease,  plum- 
bago, or  graphite,  I  will  say  that  the  aver- 
age weight  carried  by  driving  boxes  and 
journals  of  our  locomotives  is  from  180  to 
200  pounds  per  square  inch.  The  average 
weight  carried  by  our  60,000  capacity  car 
is  about  325  pounds  per  square  inch ; 
therefore,  it  will  readily  be  seen  that  under 
the  most  favorable  conditions  only  a  thin 
film  of  oil  can  be  introduced  on  these 
parts,  and  the  thin  Galena  oils  will  very 
readily  apply  themselves  and  keep  the 
parts  cool  when  proper  conditions  exist." 

Now,  if  such  journals  can  be  considered 
as  subjected  to  heavy  pressure,  then  should 
we  not  bear  in  mind  that  the  best  and 
highest  authorities  on  friction  and  lubrica- 
tion have  advised  us  that  under  a  heavy 
pressure  the  fluid  oil  is  pressed  aside,  or 
by  a  high  rotary  velocity  it  is  even  thrown 
out,  so  that  the  bearing  surfaces  come  in 
contact  with  each  other;  and  for  heavy 
pressure,  therefore,  a  highly  viscous  oil 
should  be  selected?  But  aside  from  this, 
even  if  a  light  oil  is  used,  fine  flake 
graphite  should  be  added. 

Galena  oil  is  said  to  be  an  oil  containing 
oxide  of  lead.  Oxide  of  lead  will  fill  up 
the  minute  scratches  and  inequalities  of 
the  bearings,  making  the  surfaces  more 
mechanically  perfect  than  they  would  oth- 
erwise be,  but  lead  is  not  considered  by 
anyone  in  the  nature  of  a  lubricant. 
Graphite  will  also  fill  up  all  inequalities 
of  the  bearing  surfaces  quite  as  well  as 
lead,  and  even  better,  for  it  has  a  strong 
aiifinity  for  metallic  surfaces,  and  at  the 
same  time  it  is  the  best  solid  lubricant 
known.  Therefore,  whether  it  is  agreed 
that  heavy  oils  or  light  oils  are  better  for 
certain  bearings,  it  must  be  conceded  that 
graphite  is  the  only  solid  substance  which 
properly  belongs  in  a  lubricating  oil. 
Practice  has  demonstrated  this  time  and 
again. 


Joseph  Dixon  Crucible  Co., 


Jersey  City,  N.  J. 
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The  Wall  Street 
Journal. 


A  New  Metallic  Packing. 

The  illustration  shows  a  new  form  of 
metallic  packing  which  has  just  been  put 
on  the  market  by  the  Reeves  Machine 
Company,  of  Trenton,  N.  J.,  and  for 
which  several  strong  claims  of  superiority 
are  made. 

It  is  the  invention  of  Mr.  Frank  E. 
Harthan,  superintendent  of  the  above 
company,  and  has  been  applied  with 
marked  success  to  all  kinds  of  stationary 
service,  and  is  now  making  its  way  into 
the  railway  field. 

As  will  be  seen,  the  packing  consists  of 
a  ring  divided  in  a  rather  peculiar  man- 
ner, and  merely  held  in  place  by  the  light 
coil  spring  shown.  This  enables  the  pack- 
ing to  be  renewed  at  any  time  without 
taking  down  rod,  which  is  of  course  a 
convenience. 

The  rings  are  made  of  gun-metal  or 
bronze,  and  have  no  babbit  in  them  what- 
ever; yet  recent  tests  at  the  Worcester 
Institute  of  Technology  showed  the  fric- 
tion to  be  very  low — in  fact,  only  about 


Established  1882. 


a  saving  of  15  per  cent,  in  fuel  as  com- 
pared with  simple  engines  of  the  same 
type.  Exhaustive  tests  were  made  with 
both  the  simple  and  compound  locomo- 
tives before  the  order  for  the  entire  lot 
was  placed,  with  the  result  vastly  in  favor 
of  the  compound  locomotives. 


Published  Morning  and  Even- 
ing—every  business  day 
in  the  year. 


It  recapitulates  all  important  building 
and  improvement  work  progressing  or  pro- 
jected by  steam  and  electric  roads  all  over 
the  country.  The  Wall  Street  Journal  is 
the  only  daily  paper  that  does  this.  The 
Wall  Street  Journal  has  a  staff  of  200  spe- 
cial correspondents  covering  all  large  cen- 
ters and  important  sections  of  this  country, 
not  including  foreign  correspondents. 
Every  one  of  these  men  is  a  specialist  or 
expert,  having  charge  of  the  railroad  de- 
partment of  some  leading  paper. 

It  is  the  only  daily  paper  that  contains 
all  important  news  relating  to  traffic.  Rail- 
way men  in  all  departments  will  find  all 
the  news  that  interests  them  in  The  Wall 
Street  Journal.  Price  3  cents.  For  sale 
on  news  stands.  Subscription,  $i.oo  per 
month  or  $8.00  per  year  (either  edition). 
"Opportunities  for  making  money  in  every 
issue." 


Published  by 

Dow,  Jones  &  Co., 

42  and  44  Broad  St.,  New  York  City. 


"With  the  locomotive  threatening  to 
blow  up  at  any  moment,  a  train  ran  all 
the  way  from  Wreck  Lead  to  Lynbrook, 
on  the  Long  Inland  Railroad.  It  was  a 
slow  ride,  but  an  exciting  one.  To  stand 
beside  a  boiler  that  may  at  any  moment 
be  blown  to  pieces,  needs  nerve  and  de- 
votion to  duty.  Both  were  shown  by  the 
engineer  and  fireman  of  the  Long  Island 
train.  The  train  was  from  Long  Beach. 
At  Wreck  Lead  the  locomotive  refused  to 
move.  An  investigation  showed  that  the 
respirator  which  forces  water  into  the 
boiler  was  not  working.  The  train  hands 
turned  in  with  buckets,  and  saved  the 
lives  of  all  on  board."  So  says  the  New 
York  World  of  July  28th.     There  is  some- 


NEW   MET.XLLIC  PACKING. 


half  that  of  a  good  soft  packing  under 
similar  conditions.  Mr.  Harthan  offers  to 
pack  any  piston  rod,  no  matter  how  badly 
scored,  as  long  as  it  is  parallel,  so  that 
there  will  be  no  blowing  after  a  few  hours' 
run ;  but,  of  course,  advises  a  good  rod. 
It  is  certainly  worth  looking  into,  and  we 
are  informed  that  a  new  catalogue  is  now- 
ready  for  distribution. 


thing  picturesque  about  the  conception  of 
a  bucket  brigade  filling  up  the  boiler  when 
the  "respirator"  fails  to  work.  We  guess 
David  Harum  would  say  of  the  reporter 
that  sprung  this  item,  that  it  "ha'int 
rained  wisdom  an'  knowledge  in  his  part 
th'  country  fer  quite  a  spell." — The  Loco- 
motive. 


The  Baltimore  &  Ohio  South  Western 
Railroad  placed  in  service  several  months 
ago  five  large  ten-wheel  compound  pas- 
senger engines  for  use  on  fast  trains  be- 
tween Cincinnati  and  St.  Louis.  The  per- 
formance of  these  engines  has  been  emin- 
ently satisfactory  and  up  to  the  highest  ex- 
pectation. The  same  line  has  also  in  ser- 
vice fifty  consolidation  compound  freight 
engines,  which  provide  ample  power  for 
the  entire  line  in  addition  to  what  was  al- 
ready in  use.  The  compound  engines  were 
an  experiment,  but  hard  service  has  proved 
that  they  are  entirely  successful,  and  show 


A  recent  press  dispatch  says :  "Mrs. 
William  Swartwood,  of  Mountain  Top, 
near  Wilkesbarre,  Pa.,  gave  birth  to  her 
twenty-fifth  child  yesterday.  It  is  a  bov. 
and  strong  and  healthy.  He  has  twenty- 
one  brothers  and  sisters  living,  three  others 
having  died.  He  is  an  uncle  several  times 
over.  The  husband  is  an  engineer  on  the 
New  York  Central  Railroad." 


Our  valve-motion  model,  which  is  sold 
for  $10,  a  price  that  includes  one  year's 
subscription  to  Locomotive  Engineering, 
puts  a  useful  educational  apparatus  within 
the  reach  of  all.  It  combines  ornament 
with  usefulness. 
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Black  Diamond  Express. 

Mr.  Cliarlcs  S.  Lee,  G.  P.  A.,  Lehigh 
Valley  Railroad,  has  been  investigating 
the  subject  of  fast  through  trains,  and  the 
facts  learned  have  convinced  him  that  the 
Lehigh  Valley  Black  Diamond  Express, 
running  between  New  York  and  Buffalo, 
i>  one  of  the  most  important  trains  run 
between  those  two  points. 

This  train  covers  the  distance  of  447.53 
miles  between  New  York  and  Buffalo  in 
9  hours  55  minutes  westbound,  and  9 
hours  58  minutes  eastbound.  These  fig- 
ures include  stops,  which,  taken  out, 
would  make  the  running  time  of  the  train 
50  miles  per  hour. 

The  maxinuun  speed  and  distance  of 
this  train  under  regular  schedule  is  as 
follows : 

Westbound,  68  miles  per  hour  for  44 
miles. 

Eastbound,  63  miles  per  hour  for  29 
miles. 

In  addition  to  the  figures  given  above,  a 
speed  of  80  miles  an  hour  is  often  made 
and  maintained  in  emergencies  by  these 
Black  Diamond  Express  trains  for  dis- 
tances from  10  to  20  miles. 


Bicycles  are  not  baggage,  so  declare  the 
three  judges  of  the  St.  Louis  Circuit  Court 
of  Appeals.  The  baggageman  of  a  Mis- 
souri Pacific  train  refused  to  receive  a 
bicycle  in  his  car.  The  owner  brought 
suit  for  mandamus  to  compel  the  com- 
pany to  carry  his  vehicle  under  the  same 
provisions  as  those  for  ordinary  baggage, 
and  was  successful  in  the  Circuit  Court. 
The  company  appealed  and  its  practice  has 
been  sustained. 


We  have  been  favored  with  a  set  of  the 
instruction  papers  issued  by  the  American 
School  of  Correspondence.  Boston,  Mass., 
and  find  them  very  well  written,  profusely 
illustrated  and  of  a  practical  nature.  The 
method  of  treatment  seems  to  be  clear,  and 
there  is  no  doubt  as  to  tlie  value  of  these 
courses  to  any  mechanic  who  wishes  to 
learn.  With  all  of  the  attempts  that  have 
been  made  to  teach  mechanical  engineering 
by  correspondence,  there  are  only  two 
schools  which  we  are  acquainted  with  that 
we  could  recommend.  These  two  are  rep- 
resented in  our  advertising  columns;  and 
while  the  student  must  choose  for  himself, 
he  will  never  regret  the  time  and  money 
spent  with  either  if  he  follows  the  work 
faithfullv. 


Mr.  William  Cox  has  sent  us  a  list  of 
the  fifty-seven  different  computers  he  has 
designed,  and  among  them  we  note  about 
every  subject  which  interests  an  engineer. 
They  include  gas,  water,  steam,  electricity 
and  compressed  air  in  various  forms.  Any- 
one using  the  same  formulas  repeatedly 
will  find  one  of  these  computers  a  great 
time-saver.  All  Mr.  Cox  needs  is  the 
formula,  and  with  that  he  will  construct 
a  computer  for  any  work.  His  address  is 
216  Murray  street,  Elizabeth,  N.  J. 


A  pretty  illustrated  brochure,  termed 
"Roseville,"  has  been  published  by  Mr.  L 
C.  Eagles,  who  is  connected  with  the 
Delaware,  Lackawanna  &  Western.  Rose- 
ville is  a  pretty  town  on  the  railroad 
named,  about  seven  miles  from  New  York. 
It  contains  a  great  many  pleasant  resi- 
dences, many  of  which  are  illustrated  by 
good  half-tones.  Among  these  is  the 
dwelling  place  of  our  S.  P.  Besides  the 
private  residences  there  are  views  of  rail- 
way stations  and  various  public  buildings. 
We  understand  that  the  pamphlet  will  be 
sent  to  anyone  on  receipt  of  a  2-cent  stamp 
by  I.  C.  Eagles,  Roseville,  N.  J. 


Mr.  C.  R.  Petrie,  whose  writings  are 
well  known  to  the  readers  of  Locomotive 
Engineering,  has  issued  a  small  pamphlet 
called  "Practical  Instruction  on  Schenec- 
tady Compounds."  It  contains  a  great 
deal  of  information,  and  will  be  a  handy 
reference  for  those  operating  Schenectady 
compounds.  His  address  is  Los  Angeles, 
Cal. 


SHERBURNE'S 

Automatic  Track  Sander 

FOR  LOCOMOTIVES,  SAVES 
TIME  AND  TROUBLE. 

Applying  brakes  sands  track  instantly. 

In  starting,  sands  track  with 

blast  by  hand. 

Automatic  Track  Sanding  Co., 

53  Oliver  St.,  BOSTON,  MASS. 


^  THE 

K        BEST   EDUCATION 


The  St.  Louis  Railroad  Club  have  inaugur- 
ated a  question  box,  into  which  any  mem- 
ber can  put  a  question  for  discussion  at 
next  meeting.  The  box  was  filled  up  with 
so  many  questions  on  the  first  night  that 
it  will  take  all  this  season  to  discuss  them. 
This  plan  of  raising  discussions  has  been 
carried  on  very  successfully  in  engineers' 
and  firemen's  lodge  meetings.  We  notice 
that  the  Pacific  Coast  Railroad  Club  has 
also  adopted  the  same  means  of  bringing 
out  information. 


Mr.  Pulaski  Leeds,  superintendent  of 
motive  power  of  the  Louisville  &  Nash- 
ville Railroad,  said  at  the  Traveling  En- 
gineers' convention  that  "a  good  fireman 
is  the  proper  smoke  burner.  He  may  not 
know  just  how  he  does  it,  but  he  gets  the 
proper  thickness  of  fire  for  the  right 
amount  of  air  to  pass  through.  Teach 
your  men  first  that  they  do  not  need  to 
take  so  many  shovelfuls  of  coal  to  keep 
up  steam,  if  properly  spread  over  the 
grate  of  an  even  thickness." 


The  Baltimore  &  Ohio  Railroad  Com- 
pany have  determined  to  equip  the  entire 
main  line  with  water  troughs,  from  which 
locomotives  can  take  up  water  while  run- 
ning. It  is  the  intention  to  equip  not  only 
passenger  locomotives  with  the  apparatus 
needed  for  lifting  the  water,  but  also  all 
locomotives  used  on  fast  freight  trains. 


At  the  end  of  September  the  Interna- 
tional Correspondence  Schools  of  Scran- 
ton,  Pa.,  had  7,800  railway  students.  The 
institution  has  grown  with  wonderful  ra- 
pidity, and  its  monthly  increase  of  mem- 
bers is  becoming  greater  with  much  regu- 
larity. 


I  Locomotive  Engineer 

^  Is  tbat  which  helps  to  Increase 

•  his  Salary. 

If  The  AMERICAN  SCHOOL 

5  OF  CORRESPONDENCE  is.... 

^     A  purely  Educational  Institution,  and  not  a 
money-making  enterprise. 


•f  A  school  chartered  by  the  Commonwealth  of 

mfl  Massachusetts . 

If  Devoted  exclusively  to  En^neerlng  (Steam, 

tC  Electrical  and  Mechanical). 

5  Conducted  by  technical  Experts  o£  world-wide 


reputation. 


WRITE  TO-DAY  for  our  "  Hand- 
book   H  "   AND  Special  Rate 

FOR    No\EMBER     ENROLLMENTS. 


^  American  School  of  Corre5pondence, 


BOSTON,  MASS.,  U.  S.  A. 
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THE  NORTON 

BALL    BEARING 

...JACK... 

with  hook  lor  ground  lift. 

Best  Wrecking  and  Bridge 
Jack  in  the  World. 


ORDER  PAIR  FOR  TRIAL 

A.O.NORTON, 

M.TiuifRctiirer, 

167  Oliver  Street, 

BOSTON,  MASS. 

AN[. 

Coaticook,  P.  Q.,  Canada. 


GET   THESE    BOOKS. 

Blackall's  Air=Brake  Catechism. 

PRICE.    $1.50. 

/'//,-  /7■^/'  <[ii(l  Itittstivcrk  pul^H.^litul  OH  tin-  sut'Ject. 


Grimshaw's  Locomotive  Catechism. 

I-iftcenth  H.litii.Ti. 

PRICE,  S2.00. 

T/it-  latest  and  best  edition  on  the  locomotive. 
These  two  books  are  a  railroad  man's  library  in  them- 
selves.  Copies  sent  prepaid  on  receipt  of  price,  or  special 
circulars  mailed  on  application. 


AGENTS  WANTED.    Write  for  Terms. 

NORMAN  W.  HENLEY  &  Co.,  Publishers, 

132  Nassau  St.,  New  York. 
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The  Mason 

Heducing  ^alve 

FOR  STI£AM  AND  AIR 

Has  features  which  make  it  superior  to  ^ 
all  others  on  the  market. 

IT    IS   THE    STANDARD    ON 

^  90%  ^ 

of    the  American    Railways. 

Adopted  by  the  Qovernment   Railways  of 

Prance  and  Belgium  and  the  Leading; 

English  Railways. 

,    .    SENT   ON    TRIAL.    .    , 

MANUFACTl'KFn    BY 

THE  MASON   REGULATOR   CO.. 

Boston,  Mass..  U.  S.  a. 
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TDE  DRAKE  &  WIERS  CO, 

Cleveland,  Ohio. 

Asphalt  Car  Roofing 


65y000  Cars 


Our  ASPHALT  CAR  ROOFING  is  now  in  use  on 
and  has  stood  the  test 
of  15  years'  use  without 

a  failure.     It  Is  the  ONLY  GENUINE  ASPHALT 

CAR  ROOFING  IN  THE  MARKET. 

3-PLY  PLASTIC  CAR   ROOFING. 

THE  BEST  IN  THE  MARKET. 

Ashton 
Pop  Valves 

and 

Gages. 

BEST  TO  SPECIFY. 
Always  reliable  and  efficient. 

The  Ashton  Valve  Company, 

271  Franklin  St,  Boston,  Mass. 

"Hawkins'  Educational  Works" 

(6  vols.,  price  $11.00),  tni  Stationary,  Steam  and 
Electrical  Engineering,  will  be  sold  to  the  patrons  of 
this  journal,  on  easy  monthly  payments.     Send  for  terms. 

THEO.  AUDEL  &  CO.,   Publishers, 

63  FItth  Avenue,  NEW  YORK  CITY. 

FOtmDBD  BT  MATHEW  CAREY.  I785. 


Curious  if  True. 

It  is  said  that  wlun  the  sweat  caused 
by  defective  ventilation  collects  on  the  in- 
side of  lamps  used  for  switch  or  fixed  sig- 
nal lights  with  colored  lenses,  that  it  has 
the  effect  of  so  obscuring  the  colored  rays 
that  when  the  colored  light  is  first  seen  at 
a  distance  it  is  apt  to  be  mistaken  for  a 
dirty  white  light.  This  condition  is  liable 
to  allow  an  engineer  to  run  up  closer  to  a 
colored  ligb  before  he  notes  its  correct 
color  than  is  consistent  with  safety. 

We  do  not  give  this  for  a  scientific  fact, 
l)Ut  it  would  be  well  to  look  into  it.  At 
any  rate,  it  is  an  argument  for  clean 
k-nses. 


HENRY  CAREY  BAIRD  &  CO. 

Indiutrial  Publishers,  Booksellers, 

and  Importers, 

lis  WALRUT  ST.,  PHILADELPHIA,  PA.,  U.  S.  A. 

t^OarNew  and  Rerised  Catalog  of  Practical  and  Scientific 
Book.,, 1  p«ges.  8vo.,  and  our  other  Catalogs  and  Circulars,  tho 
whole  coTcring  CTery  branch  of  Science  applied  to  the  Arts,  sent 
fc«.  and  free  of  posuge  to  any  one  in  any  part  of  the  world  who 
wlU  fujnlsh  his  address 


"A  Book  of  Success"  is  the  name  of  a 
small  booklet  recently  issued  by  the  Inter- 
national Correspondence  Schools,  Scran- 
ton,  Pa.  It  consists  mainly  of  information 
about  men  who  have  risen  from  workmen 
10  officials  through  the  information  they 
Iiave  received  by  going  through  the  Cor- 
respondence School  course.  Among  the 
testimonials  in  favor  of  the  school  is  one 
from  Mr.  J.  S.  Chambers,  division  master 
mechanic  of  the  Central  Railroad  of  New 
Jersey,  who  talks  very  favorably  of  the 
advantage  he  gained  from  taking  the 
course. 


The  Joseph  Dixon  Crucible  Company, 
of  Jersey  City,  N.  J.,  send  out  so  many  at- 
tractive little  pamphlets  concerning  the 
Use  of  Dixon's  graphite  that  we  have  dif- 
ficulty in  keeping  the  run  of  the  whole  of 
them.  The  latest  one  which  has  come  to 
our  attention  is  called  "Dixon's  Ticon- 
deroga  Flake  Graphite  for  Cylinders  and 
Valves."  It  gives  a  great  deal  of  useful 
information  about  the  advantage  of  using 
graphite  for  the  purposes  named,  and  has 
some  very  graphic  illustrations  of  the  ad- 
vantage of  good  lubrication.  The  pam- 
phlet will  be  found  particularly  interest- 
ing to  engineers  and  others  in  charge  of 
iiiachinerv- 


The  Bethlehem  Steel  Company,  South 
Bethlehem,  Pa.,  have  offered  to  furnish 
nickel  steel  locomotive  forgings  at  a  re- 
duced price  to  railroad  companies.  There 
is  a  great  deal  of  uncertainty  about  nickel 
steel  forgings  for  locomotive  work,  and 
it  would  be  a  good  plan  for  all  leading 
railroads  to  purchase  some  of  these  forg- 
ings and  put  them  into  service,  so  that 
tests  will  be  made  of  the  value  of  that  ma- 
terial. 


Those  who  are  interested  in  electrically- 
driven  machine  tools,  and  this  includes  all 
progressive  shop  men,  will  want  a  copy  of 
bulletin  No.  4535,  issued  by  the  Bullock 
Electric  Alanufacturing  Company,  of  Cin- 
cinnati. Ohio.  This  contains  si.xteen  pages 
of  information  about  their  direct-current, 
multipolar  motor,  type  "N,"  and  is  well 
worth  sending  for. 


Three  train  robbers  bound  and  gagged 
the  signalman  at  a  signal  tower  50  miles 
west  of  Chicago  on  the  Chicago  &  North- 
western one  night  last  month,  and  then 
they  stopped  a  passenger  train  and  pro- 
ceeded to  roll  the  express  car.  The  train- 
men made  some  resistance,  and  a  brake- 
man  escaped  and  wired  the  superintendent 
about  the  hold-up,  but  the  robbers  man- 
aged to  blow  open  the  safe  and  carry 
away  part  of  its  contents. 


In  a  letter  recently  received  from  Mr. 
George  P.  Whittlesey,  Washington,  D.  C, 
we  are  informed  that  the  double  reverse 
lever  latch,  illustrated  in  our  October 
number,  was  invented  and  patented  by 
-Mr.  Charles  May,  a  road  foreman  of  en- 
gines on  the  Pennsylvania  Railroad.  Mr. 
Whittlesey  now  has  control  of  the  patent, 
and  people  using  the  latch  would  do  well 
to  communicate  with  him  before  applying 
it  to  a  locomotive. 


The  Big  Four  Railway  Company  have 
adopted  on  some  of  their  trains  the  method 
of  making  up  their  passenger  trains  with 
sleepers  next  to  the  engine,  the  coaches 
next  and  baggage  cars  last,  thus  reversing' 
the  usual  practice.  This  arrangement  is 
claimed  to  make  the  sleepers  ride  steadier. 
although  this  practice  has  been  in  force 
some  years  on  the  Mexican  International, 
with  the  object  of  lessening  the  pouring  of 
du-t  into  sleepers. 


Just  why  the  drunken  iTian  and  the  deaf 
man  select  the  railroad  track  to  walk  upon 
has  ahvays  remained  a  mystery.  If,  as  has 
been  suggested,  the  ties  and  ballast  allure 
this  unsuspecting  person  there  to  a  health 
promenade,  that  particular  kind  of  health 
must  be  of  another  world,  to  which  world 
he  usually  goes  when  brought  in  close  and 
forcible  argument  with  the  "cowcatcher" 
of  the  engine  disputing  the  right  of  way. 


The  New  York  Central  Railroad  Com- 
pany have  arranged  to  make  a  material  in- 
crease of  their  capital  stock,  the  money  to 
be  used  for  the  betterment  of  the  property. 
Among  the  new  rolling  stock  to  be  pur- 
chased are  said  to  be  10.000  new  cars  and 
a  large  number  of  locomotives. 


An  English  railway  paper  mourns  the 
fact  that  the  practice  of  "tipping"  is  on 
the  wane.  We  are  sorry  to  say  that  the 
practice  is  on  the  increase  on  American 
railroads.  A  passenger  cannot  buy  a 
sandwich  on  an  American  eating  car  with- 
out the  porter  looking  for  25  cents. 


The  new  catalogue  of  the  American  Loco- 
motive Sander  Company,  of  Philadelphia, 
shows  the  Leach.  Houston.  "She."'  Dean 
and  Curtis  sanders.  which  they  make. 
Anyone  interested  in  sanders  can  see  how 
they  ai'e  made  and  how  they  operate.  They 
will  be  sent  to  our  readers  on  request. 
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Handling  Oil  by  Air. 

The  oil-supply  room  of  the  West  Phila- 
delphia shops  of  the  Pennsylvania  Rail- 
road does  not  draw  their  oil  from  visible 
tanks  in  the  usual  way.  All  that  we  see 
going  into  the  room  is  a  neat  metal  rack 
for  cans  and  faucets  from  which  to  draw 
the  supply. 

The  tanks  are  down  below  the  floor, 
and  the  oil  is  forced  up  by  air  pressure. 
This  varies  from  4  pounds  for  the  lighter 
oils  up  to  10  pounds  for  the  heavy  grades. 
This  is,  of  course,  similar  to  the  system 
of  furnishing  water  on  the  Pullman  car, 
and  it  makes  a  very  neat  arrangement,  too. 

This  is  due,  we  believe,  to  the  general 
foreman  of  these  shops,  Mr.  William  B. 
Norris,  whose  device  for  handling  and 
testing  flues  we  mentioned  recently. 


We  are  informed  that  the  compound 
passenger  and  freight  engines  on  the  Bal- 
timore &  Ohio  Southwestern  Railroad  are 
giving  a  very  satisfactory  performance 
and  effect  an  unusually  large  saving  in 
fuel. 


The  Lackawanna  route  is  going  to  be 
pictured.  The  company  have  engaged  the 
services  of  F.  P.  Stevens,  of  Colorado 
Springs,  who  is  famous  for  the  wonder- 
fully perfect  photographs  he  has  taken  of 
mountain  scenery.  He  is  now  out  with 
his  car  on  the  Lackawanna,  and  we  will 
be  much  disappointed  if  he  does  not  photo- 
graph scenes  which  will  bear  comparison 
with  those  taken  in  the  Rocky  Mountains. 


At  the  October  meeting  of  the  New 
York  Railroad  Club  some  of  the  members 
discussed  the  subject  of  uniform  dimen- 
sions for  a  typical  box  car.  We  could  not 
hear  of  any  new  light  being  thrown  upon 
this  ancient  subject.  The  impression  car- 
ried away  was  that  it  was  left  quite  as 
threadbare  as  it  was  before,  and  that  is 
saying  a  great  deal. 


The  New  York  store  of  the  Q  &  C 
Company,  corner  Liberty  and  Church 
streets,  recently  had  an  interesting  exhibit 
in  the  shape  of  the  battle  flag  carried  by 
the  United  States  brig  "Enterprise"  in  her 
action  with  the  British  brig  "Boxer,"  off 
Portland,  Me.,  on  September  5,  1813.  This 
is  supposed  to  be  second  oldest  United 
States  flag  in  existence. 


There  is  something  very  odd  in  the 
political  fight  in  Kentucky  this  year.  The 
would-be  Governor  on  the  Democratic 
ticket  started  out  on  an  anti-railroad  cru- 
sade. Finding  that  abuse  of  railroads  was 
not  working  well,  since  it  alienated  hosts 
of  railroad  employes,  he  has  changed  his 
course  and  promises  to  abolish  double- 
heading  if  the  railroad  men  will  help  to 
elect  him  Governor. 


Mr.  A.  O.  Norton,  manufacturer  of 
ball-bearing  jacks  at  Boston,  Mass.,  has 
recently  shipped  a  large  order  to  Den- 
mark. Within  the  past  thirty  days  several 
orders  of  considerable  size  have  been  re- 
ceived from  Australia,  South  Africa  and 
India. 


We  understand  that  the  firemen  on  sev- 
eral railroads  having  immensely  large  lo- 
comotives have  deserted  the  scoop  and 
gone  back  to  corn  cutting.  We  are  in- 
chned  to  think  that  the  most  of  engines 
now  becoming  common  cannot  be  operated 
satisfactorily  without  two  firemen  being 
employed  upon  them. 


Engineers  on  the  Cincinnati.  Hamilton 
&  Dayton  road  are  pleased  with  the  new 
Pittsburgh  engines,  and  write  us  they  are 
shortening  the  distance  between  Indianap- 
olis and  Cincinnati  considerably.  They 
are  also  pulling  four  or  five  more  loads  on 
freight  than  before. 


The  German  military  authorities  are 
building  a  large  air  ship  of  aluminum, 
which  the  designer  calculates  can  be 
driven  through  the  air  at  a  speed  of  22 
miles  an  hour.  The  ship  is  said  to  have 
cost  over  $350,000. 


Freight-train  wrecks  are  very  common 
on  some  railroads  at  present,  and  a  large 
proportion  of  them  are  caused  by  old  cars 
collapsing  under  the  shocks  due  to  the 
bumping  of  heavily  loaded  cars  of  large 
capacity.  There  is  no  doubt  that  50-ton 
cars  will  materially  reduce  the  cost  of 
transporting  heavy  freight,  but  when  fully 
loaded  they  act  like  battering  rams  upon 
the  weaker  and  lighter  cars  that  constitute 
the  principal  part  of  freight  cars  to-day. 
The  period  of  transition  to  the  universal 
use  of  heavier  cars  is  going  to  be  a  little 
hard  on  many  railroad  companies. 


A  committee  of  the  Master  Mechanics' 
.\ssociation,  consisting  of  S.  P.  Bush,  H. 
Schlacks  and  William  Mcintosh,  is  in- 
vestigating the  subject  of  piston  \?alves. 
The  gist  of  the  investigation  is — What  are 
the  advantages  found  in  the  use  of  piston 
valves  and  what  the  disadvantages? 


Brotherhood 
Overalls 

Are  the 
Best 

Overalls. 
They  have  a 
Watch  Pocket 
That  your 
Watch 

Can't  fall  out  of. 
H.  S.  PETERS, 
Dover,  N.  J., 
Makes  them. 


On  and  after  this  date,  the  Q  &  C  Com- 
pany will  exclusively  control  the  sale  of 
Magnolia  anti-friction  metal  to  the  rail- 
roads, both  steam  and  electric,  of  the 
United  States,  Canada  and  Mexico. 


Even  in  far  Bombay  the  information 
contained  in  Locomotive  Engineering  has 
its  influence.  The  "Talk  with  Firemen," 
by  W.  J.  Torrance,  appears  in  the  Sep- 
tember issue  of  The  Railway  Tifncs  of 
that  citv. 
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NICHOLSON 
EXPANDING 
MANDRELS 


The  greatest  popular  liar  that  is  still  be- 
lieved in  by  some  people  is  the  locomotive 
performance   sheet. 


fit  any  size  hole  from 
1  to  7  inches.  One 
of  these  sets  are  do- 
ing the  vv^ork  of  2  tons 
of  solid  mandrels  in 
a  locomotive  shop  .  . 
Why  not  save  time, 
money  and  storage 
by  using  an  up-to- 
date  device  when  the 
cost  is  low  ?  We'll 
be  glad  to  send  you  a 
catalogue  that  will  be 
of  value  and  to  name 
prices  at  any  time. 

W.  H.  Nicholson  &  Co., 

Wilkcs-Barrc,  Pa. 
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An  Engine  Whose  Drivers  Were  Stop- 
ped When  Runninit  Down  Hill. 

The  ongraving  shown  with  this  is  one  of 
an  interesting  locomotive  of  the  Caledonian 
road.  It  is  engine  No.  3io.\,  now  ahout  tlic 
last  of  what  was  once  the  standard  pas- 
senger engine  on  the  Scottish  North  East- 
ern, Scottish  Central  and  Caledonian  Rail- 
ways. She  was  built  by  Messrs.  Barclay. 
of  Kilmarnock,  in  1872,  under  a  patent 
whereby,  by  means  of  a  balanced  lever, 
the  driver   could,    when   running   down    a 


A  New  Tunnel  Over  the  Alps. 

The  Alp  Mountains,  which  stand  up  as 
a  towering  harrier  between  Switzerland. 
France  and  Italy,  are  of  special  interest  to 
railroad  men,  owing  to  the  vast  engineer- 
ing work  done  in  leading  two  great  rail- 
ways partly  over  the  mountains  and  then 
piercing  the  summit  with  a  long  tunnel. 
The  first  of  these  tunnels,  piercing  Mount 
Ccnis,  was  begun  in  1857  and  finished  in 
1S70.  It  is  7  miles  and  3.610  feet  long. 
The  other  tunnel,  the  St.  Gothard.  opened 


that  it  will  be  completed  in  the  four  and  a 
half  years  remaining  to  the  Jura-Simplon 
Railroad  Company  under  its  contract.  The 
company  has  every  incentive  to  carry  out 
the  work,  if  possible,  in  less  than  contract 
time,  for  it  will  receive  an  extra  thousand 
dollars  for  every  day  it  saves,  while  the 
same  amount  will  be  deducted  from  the 
price  to  be  paid  for  the  tunnel  for  every 
day  of  delay  beyond  the  stipulated  time. 
The  work  will  differ  from  that  of  the 
Mount  Ccnis  and   St    Gothard  tunnels,  as 


.\.\     ENGINE    WHOSE    DRIVERS    WERE    STUCK    WHEN   RUNNING  DOWN    HILL. 


bank,  lift  the  driving  wheels  off  the  rails 
and  let  the  engine  coast  on  the  leading 
and  trailing,  something  after  the  "free 
wheel"  fad  in  bicycles.  Needless  to  say, 
this  patent  was  a  failure,  and  the  attach- 
ment was,  after  some  experiment,  re- 
moved. Now,  too  light  for  main  line 
work,  she  is  spending  her  declining  years 
0.1  the  Methven,  or  "Drumtochty."  branch, 
rendered  famous  by  Ian  Maclaren  in  his 
Kailyard  stories.  The  engine  has  cylin- 
ders l6j^  X  22  inches,  and  driving  wheels 
■7  feet  in  diameter.  We  are  indebted  to 
Mr.  Sam  A.  Forbes,  of  Perth,  Scotland, 
for  both  the  photograph  and  description. 


in  1S80.  is  95^4  miles  long,  and  its  construc- 
tion involved  the  overcoming  of  extraor- 
dinary physical  obstacles.  Now  they  are 
going  to  have  another  tunnel  under  what 
is  known  as  the  Simplon  route.  There  is 
a  famous  road  over  this  mountain  which 
was  begun  in  1800.  and  was  constructed 
under  the  direction  of  Napoleon.  The  new 
railway  route  by  the  Simplon  gives  direct 
communication  between  France,  Switzer- 
land and  Milan  in  Northern  Italy,  the 
principal  distributing  point  of  Italian 
trade. 

The  work  on  the  tunnel  is  being  pushed 
day  and  night,  and  there  is  every  prospect 


there  will  be  two  tunnels,  one  for  each  line 
of  track,  the  tunnels  being  58  /eet  apart 
and  connected  every  260  feet  by  cross- 
cuttings  ;  the  present  work,  however,  con- 
templates the  completion  of  only  one  tun- 
nel and  a  gallery  through  the  other,  the 
gallery  being  used  to  return  cars  loaded 
with  material  into  the  tunnel  while  the 
debris  of  excavation  is  removed  through 
the  tunnel  itself. 

Excavation  is  in  progress  both  at  the 
Swiss  and  Italian  ends,  and  the  work  com- 
pleted in  the  first  six  months  amounted  to 
4.048  feet,  about  two-thirds  of  which  was 
on  the  Swiss  side.     The  statistics  for  the 
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second  half  year,  ending  this  month,  will 
show  an  important  increase  in  the  rate  of 
progress.  The  timnel,  twelve  and  a  half 
miles  long,  will  be  a  fourth  longer  than 
St.  Gothard  and  nearly  a  half  longer  than 
Mount  Cenis,  but  with  the  improved  meth- 
ods of  tunnelling  and  the  better  machinery 
now  in  use,  the  cost  and  the  time  con- 
sumed will  not  be  commensurate  with  its 
great  length. 

The  work  on  the  Italian  side  has  ad- 
vanced more  slowly  than  in  Switzerland, 
because  a  large  mass  of  gneiss  has  been 
encountered,  which,  even  with  an  enor- 
mous amount  of  blasting,  is  a  great  ob- 
stacle in  the  way.  On  the  Swiss  side, 
however,  the  excavation  thus  far  is  in 
clay  slate  and  is  comparatively  easy.  The 
work  on  that  side  also  has  the  advantage 
of  the  use  of  liquid  air  for  blasting  pur- 
poses, which  has  proved  to  be  a  great  suc- 
cess in  its  direct  effect  while  at  the  same 
time  it  does  away  with  an  unpleasant  feat- 
ure of  ordinary  blasting  in  tunnels,  i.  e.. 
filling  the  air  with  nitrogen  gas.  The 
Italian  Government  has  not  yet  given  per- 
mission for  the  use  of  liquid  air  as  an  ex- 
plosive and  dynamite  is  therefore  used  at 
the  south  end  of  the  works. 

The  temperature  of  the  excavations  is 
already  high  and  is  increased  by  the  ex- 
plosives. A  great  deal  of  water  also  oozes 
from  the  walls.  The  gallery  is  being  used 
both  for  drainage  purposes  and  to  force 
currents  of  air  into  the  tunnel.  In  the 
central  portion  the  tunnel  will  be  about 
10,000  feet  below  the  mountain  peaks  di- 
rectly overlicad,  and  the  mean  heat  there 
is  expected  to  be  about  104  degrees  Fahr.. 
much  too  high  a  temperature  for  com- 
fortable working.  In  addition  to  the 
forced  air  circulation  it  is  intended,  in  this 
part  of  the  works,  to  use  water  sprays, 
which,  it  is  thought,  will  reduce  the  heat 
to  90  degrees  Fahr. 

France  greatly  desires  the  completion  of 
the  tunnel  and  Switzerland  will  derive 
large  advantages,  for  it  will  connect  the 
whole  of  western  and  central  Switzerland 
with  Italy.  Switzerland,  without  a  port  or 
a  mile  of  sea  coast,  occupies  a  high  place 
among  commercial  nations  because  of  its 
splendid  communications  with  all  the 
countries  around  it  and  with  their  sea- 
ports from  which  its  products  are  sent  to 
all  parts  of  the  world.  The  new  tunnel 
will  place  Switzerland  in  direct  relations 
with  Milan,  the  third  largest  city  of  Italy, 
and  will  be  its  best  route  to  Genoa,  which 
is  now  rivalling  Marseilles  in  the  volume 
of  its  international  shipping  business. 
When  the  first  tunnel  is  in  operation  side 
tracks  will  permit  the  passage  of  trains, 
and  the  second  tunnel  will  not  be  com- 
pleted until  the  increasing  business  re- 
quires it. 


It  doesn't  take  much  slipping  of  an  en- 
gine to  cost  as  much  as  a  good  sander. 
The  delay  at  stations,  the  possible  block- 
ing of  the  road  and  the  wear  on  rails  must 
be  considered. 


Why     American     Industries     Produce 
Goods  at  Low  Cost. 

Mr.  John  Thomson,  a  well-known  me- 
chanical engineer,  has  been  explaining, 
through  the  columns  of  Engineering,  why 
American  industries  are  able  to  compete 
with  those  of  Great  Britain,  and  he  sum- 
marizes the  facts  thus: 

"It  is  because  of  better  organization : 
more  complete  adaptability  of  system ; 
greater  incentive;  a  higher  or  broader  de- 
velopment of  engineering  as  a  profession ; 
ready  flexibility  to  meet  new  conditions, 
and  because  low-priced  craftsmen  in  Great 
Britain  may.  and  do,  more  quickly  become 
high-priced  master  workmen  or  foremen 
or  superintendents  and  proprietors  when 
transferred  to  America." 

The   subject   is   then   discussed   nt   con 
sidcrablc    length.      A    few    of   the    salient 
points  made  are : 

"Closely  allied  to  this  scheme  of  the 
matter  is  freedom  of  exercise  of  ambition 
upon  the  part  of  the  operator,  and  meas- 
urably proportionate  pay  for  the  results 
obtained.  This  covers  the  great  principle 
of  incentive,  and  applies  both  to  the  oper- 
ator and  to  the  proprietor.  Ainericans 
can  in  nowise  claim  to  have  reached  an 
ideal  position  in  this  respect ;  but  it  is 
maintained  that  this  principle  has  been 
carried  further  in  America,  and  has  pro- 
duced better  effects,  than  the  system  in 
vogue  in  Great  Britain  and  elsewhere ;  the 
consequence  of  which  is  to  produce  an 
average  result  equal  to  that  of  the  least 
efficient  member. 

"The  position,  as  a  manufacturing  na- 
tion, of  Great  Britain  is  that  derived  from 
dear-bought  and  long-time  developed  ex- 
perience. May  it  not  be  accepted  as  an 
axiom  tliat  that  which  is  obtained  slowly 
and  by  arduous  effort  will  be  the  longer 
cherished  and  retained?  Experience  is 
the  most  valuable  asset  of  civilization.  It 
is  also,  too  frequently,  the  greatest  bar  to 
progress.  Pig-headedness,  obtusencss  and 
stupidity  are  often  excused  on  the  plea 
of  'experience.'  It  is  mainly  from  too 
firmly  anchored  opinions  that  has 
sprung  'the  conservatism  which  fights  all 
innovations,  simply  because  they  contra- 
vene present  ideas  and  practices,  and 
against  which  advancement  must  ever  con- 
tend.' On  the  other  hand,  the  relatively 
high  place  occupied  by  the  United  States, 
in  all  except  the  heaviest  classes  of  ma- 
chinery, forgings,  etc.,  has  resulted,  to  a 
considerable  degree,  from  successful  ex- 
perimentation ;  the  consequence  being  a 
greater  and  better  output  in  less  time,  or 
with  less  labor  than  is  possible  by  old 
methods.  It  is  confidently  asserted,  as  a 
fact  of  common  knowledge,  that  the  neces- 
sity, or  the  desire,  or  the  spirit,  which 
conceives  the  vision  of  an  improvement  in 
process  or  method,  and  then  promptly  car- 
ries it  through  to  a  successful  practical 
demonstration,  is  the  most  likely  to  be 
eager  and  ready  to  improve  upon  the  im- 
provement if  the  opportunity  is  presented. 


I'.very  undertaking,  properly  executed 
(.should)  bring  about  improvements  in  the 
process  of  execution.' 

"There  is  no  doubt  that  the  interchange- 
able, or,  more  properly,  the  duplicate  sys- 
tem of  construction  of  the  component  parts 
of  machinery  and  structural  steel  mem- 
bers, has  been  carried  to  a  higher  stage  of 
development  with  us  than  elsewhere.  The 
contingent  advantages  arising  from  this 
development  could  hardly  have  been  fore- 
seen by  the  early  promoters  of  the  system. 
It  undoubtedly  has  had  much  to  do  in  gen- 
eralizing the  practice  of  paying  for  con- 
struction by  the  piece,  or  to  base  the  per 
diem  wage  upon  the  number  of  parts  or 
operations  produced  in  a  given  time  with 
given  facilities.  It  is  only  by  the  proper 
carrying  out  of  this  method  that  the  abil- 
ity of  the  operator  can  be  ascertained  and 
obtained ;  it  is  only  by  this  method,  too, 
that  the  operator  can  obtain  increased 
wages  for  the  higher  cultivation  of  his 
skill.  Moreover,  it  is  only  by  this  method 
that  the  full  capacity  of  the  improved  ma- 
chine or  special  tools  or  fixtures  can  be 
derived. 

"Thus  the  engineer  who  designs  a  tool 
whose  output  of  a  certain  kind  is  increased 
over  previous  practice  is  entitled  to  that 
increase.  Again,  the  operator  who  by 
diligence  and  the  exercise  of  his  ambition 
obtains  the  greater  output  from  that  tool 
is  entitled  to  the  larger  remuneration.  A 
really  successful  duplicate  system  of  con- 
struction involves  intelligent  co-operatinn. 
The  consequence  of  this  co-action  with  us, 
and  there  has  been  much  of  it.  has  been 
a  higher  average  of  wages  to  the  work- 
man and  a  greater  of  a  better  (and  hence 
more  salable  or  more  profitable)  output 
for  the  proprietor.  This  would  seem  to 
come  fairly  close  to  the  'business  end'  of 
the  matter." 


The   New  Plant  of  the  Sargent   Com- 
pany. 

The  old  works  of  this  company  being 
entirely  too  small  for  their  growing  busi- 
ness, they  have  built  a  new  plant  at  Chi- 
cago Heights,  which  is  a  model  of  its  kind. 
In  addition  to  their  brake  shoes,  they  will 
make  steel  castings  by  the  Tropenas  process. 

The  iron  and  steel  foundries  are  in  sep- 
arate buildings,  the  former  80  x  200  feet, 
the  other  50  feet  wide  by  the  same  length. 
Between  them  is  a  court  40  feet  wide, 
which  accommodates  three  side  tracks. 

The  cleaning,  core,  sand,  cupola  and 
molding  rooms  are  all  of  ample  size  and 
equipped  with  the  latest  and  best  machin- 
ery for  the  purpose. 

There  are  two  cupolas  for  iron,  one  60 
and  the  other  72  inches,  while  both  the 
steel  cupolas  are  60  inches. 

Shaw  electric  cranes  are  used,  and  other 
modern  appliances  for  handling  material 
and  cheapening  production  have  been 
freely  used,  including  Tabor  molding  ma- 
chines and  pneumatic  hydraulic  jib  cranes 
and  hoists. 
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■Wages  and  Living  on  the  Siberian  Rail- 
way—What the  Poor  Russian  Rail- 
road  Employe's  are   Paid 
in  Siberia. 

nV   I.,    LODIAN. 

In  central  Siberia,  it  is  only  i8  rubles  a 
niontb  that  the  guardians  along  the  line 
receive.     That  is  equal   to  $9;  but  better 


These  dispatches  give  the  guardians 
oftentimes  unduly  excessive  walking,  and 
some  of  them  have  complained  to  nic  that 
they  walked  from  twenty  to  twenty-five, 
and  even  thirty  verstas  a  day — backward 
and  forward  (what  with  signaling  trains, 
going  twice  a  day  over  their  length  of 
line,  and  carrying  dispatch  after  dispatch 


Penof,  Phot..  Ekalerinljurg.  .Siberia. 

workmen's    huts,    great    SIBERIAN    RAILROAD. 


black  night  full  of  ice-blasts  of  20  to  40 
below  zero. 

Often  have  I  met  them  when  out  late 
on  the  line  myself.  Some  of  them  carry 
a  lantern  and  gun — for  they  arc  afraid  of 
wolves  here  and  there,  although  I  never 
saw  one  myself  during  8,000  miles  of  soli- 
tary travel  over  Russian  territory.  But  I 
have  heard  occasionally — and  these  guar- 
dians also  sometimes  hear — an  uncanny 
stealthy  creeping  in  the  forest  near  the 
line.  I  can  tell  you,  if  there's  a  time  when 
a  man's  nerves  are  tested,  it  is  when  he — 
alone  at  night  on  the  great  Siberian  rail- 
road, and  a  score  or  so  miles  from  the 
nearest  station — hears  that  stealthy  creep- 
ing in  the  black  forest, — and  the  stealthy 
creeping  coming  nearer !  For  my  own 
part,  even  relying  as  I  did  upon  my  45 
caliber  revolver,  I  did  not  feel  quite 
comfortable.  When  I  heard  that  creeping 
I  never  stopped  to  await  developments. 
but  pushed  on  to  the  station,  revolver  in 
hand  for  an  emergency.  In  the  black 
night,  the  gleam  of  that  small-length  but 
big-bore  nickled  revolver  was  the  chief 
comfort  I  had. 

At  times,  even  the  guardians  I  met  car- 
rying dispatches  on  the  line  in  the  dead 
of  the  night  were  startled  at  seeing  a  sol- 
itary individual  approaching.  "Kakoichelo 
Bek  eto?"  ("What  person  this?" — liter- 
ally) would  be  shouted  ahead.  "Slujba," 
I  would  answer,  meaning  "service,"  al- 
though this  was  not  correct,  because  I  had 
nothing  to  do  with  the  railroad.     Still,  it 


living  and  more  creature  comforts  can  be 
got  out  of  $5  in  the  United  States  than  out 
of  those  $9,  or  iSp.,  in  Siberia.  The 
guardian's  little  house  (called  budka)  is 
seen  every  three  or  four,  sometimes  five, 
verstas  along  the  line.  The  budka  is  of 
course  rent-free,  as  is  also  the  firing.  [A 
versta  is  3,500  feet. — Ed.] 

These  guardians  (called  storoj)  each 
have  their  length  of  line  to  look  after 
every  day — three  verstas,  say  two  Amer- 
ican miles.  They  have  to  signal  every 
train,  using  the  puerile  toy-trumpet  or 
tooting-horn.  as  in  France ;  and  if  they 
miss,  and  are  caught  missing,  are  fined  i 
ruble  for  each  omission.  Then  they  have 
to  carry  dispatches  along  to  the  next 
budka.  and  so  on  the  message  is  passed 
from  storoj  to  storoj.  Where,  in  western 
and  central  Siberia,  the  distance  between 
stations  is  thirty-five  up  to  as  much  as 
fifty  verstas,  it  happens  that  a  midway 
roadmaster's  house  is  from  eighteen  to 
twenty-five  verstas  from  the  nearest  tele- 
graph station,  and  the  only  way  to  get  a 
dispatch  to  him  is  by  sending  the  message 
from  guardian  to  guardian.  This  takes 
from  four  to  six  or  more  hours ;  and  per- 
haps the  message  is  a  complaint  from  the 
"machinista" — as  the  locomotive  engineer 
is  termed — of  heavy  snow-accumulations 
■on  the  section  of  the  roadmaster  to  whom 
the  missive  is  footed. 


Podzarof.  Phot..  Biadiboctok. 
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to  the  neighboring  budka).  It  is  unpleasant 
work  at  night;  for  they  are  liable  to  be 
aroused  at  any  time,  and  have  to  quit  their 
snug,  warm  rooms  to  walk — there  and 
back — some  four  miles  through  a  howling 


sufficed  till  I  got  up  near  enough  to  briefly 
explain,   and   pass   on.      Perhaps,   too,   it 
saved  a  gun  being  turned  upon  me  as  a 
nocturnal  marauder. 
In  Russia  itself — that  is,  on  the  Euro- 
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pean  side  of  the  Ural  range — the  pay  of 
the  railroad  employes  is  even  worse.  It 
ranges  from  8  to  11  rubles  per  month  only, 
with— like  all  other  Russian  government 
railroad  employes — house,  firing  and  med- 
ical service  free;  but  neither  of  these  is 
"grand  chose."  How  the  poor  devil  lives 
U  a  mystery  to  every  foreigner  except 
Lodian.  Say  his  salary  is  10  rubles  a 
month.  That  means  $5.  United  States  cur- 
rency. And  that  $5  in  Russia  will  only 
purchase  what  $2.50  to  $3  will  in  Amer- 
ica. 

now  THEY  LIVE. 

Now.  this  is  how  the  poor  Russian  byr- 
rep*  lives — as  I  have  seen  with  my  own 
eyes,  having  hundreds  of  times  halted  at 
his  little  hovel,  and  sometimes  passed  the 
night  there.  His  staple  article  of  diet  is 
the  roughest  description  of  dark  brown 
rye  bread,  rank  with  the  odor  of  sourness, 
and  mostly  improperly  baked ;  potatoes, 
with  common  kitchen  grease ;  boiled  rye 
sprinkled  with  melted  grease ;  occasion- 
ally, hard-tack  fish.  As  to  meat,  that  he 
may  have  at  most  once  a  week.  Of  fruit, 
candy  and  other  luxuries,  he  sees  precious 
little.  Perhaps  he  makes  the  acquaintance 
thereof  when  there  is  a  wedding  in  the 
family.  If  he  has  a  cow  and  fowls,  he  ha- 
milk  and  eggs  part  of  each  year.  His 
drink  is  unsweetened  tea — mostly  made 
from  exhausted  tea — that  is,  former  fairly 
good  tea  which  has  already  been  once 
used,    and    the    refuse    leaves    saved    and 


to  the  big-leaf  tea  I  bought  in  Japan  at  2 
sen  (2  cents)  a  pound. 

Altogether,  the  life  of  the  Russian  rail- 
road employe  is,  I  believe,  the  poorest- 
living,  hardest  life  of  any  r.nilroad  em- 
ploye in  crackdom. 


chasing  power  of  those  $15  in  Russia  be- 
ing only  equal  to  $8,  or  at  most  $10,  in 
the  United  States.  Railroad  navvies  re- 
ceive from  40  to  50  kopeks  per  diem  (20 
to  25  cents).  Nearly  the  only  thing  cheap 
in  Russia  is  labor.    Religion — I  don't  mean 
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dried  and  mixed  with  cheap-grade  teas  at 
I  to  lyi  rubles  the  pound.     It  is  inferior 

•This  is  a  slang  Russian  word.  It  took  ine 
a  long  time  to  find  out  the  meaning  tliereof. 
It  originated  among  the  Anglo-Russians  in 
Russia,  and  is  only  vaguely  understood  by  the 
Russians  themselves.  It  means  a  peculiarly 
unfortunate  or  God-forsaken  person.  The 
word  will  not  be  found  in  any  Russian  or 
other  dictionary.  I  have  retained  the  Rus- 
sian spelling :  and.  for  the  sake  of  euphony, 
tbe  word  is  best  pronounced  as  spelt. 
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Christianity — is  also  cheap.  And  labor,  I 
hold,  is  the  last  thing  in  the  world  that 
ought  to  be  cheap.  Cheap  labor  brings 
disrespect  on  the  worker ;  dear  labor  is 
always  respected. 

There  are  plenty  of  foreign  and  native 
firms  in  Russia  who  take  advantage  of  this 
cheap  labor  to  exploit  the  poor  Russian 
toilers  to  the  last  degree  of  sweatism.  The 
poor  byrrepc  are  usually  too  ignorant  to 
organize  to  protect  themselves ;  and  if 
they  did.  the  organization  would  promptly 
be  lyingly  denounced  by  the  employers  to 
the  police  as  a  "political  conspiracy,"  and 
the  organizers  arrested  and  probably  sent 
the  Ciprian  way — I  mean,  the  Siberian 
way. 

Russia,  in  fact,  is,  after  India,  the  happy 
hunting-ground  for  the  foreign  capitalist 
who  wants  to  exploit  cheap  labor.  There 
he  can  exploit  the  poor  to  his  heart's  con- 
tent. And  the  exploiting  can  be  of  the 
most  criminal  type:  long  hours;  foul, 
filthy  and  altogether  unsanitary  factories ; 
just-keep-from-starvation  wages;  and  the 
government  always  on  the  side  of  the 
capitalist  in  suppressing  any  attempt  of 
the  workers  to  organize  for  their  bet- 
terment. Thus  will  the  Russian  authori- 
ties aid  the  foreigner  in  exploiting  its  own 
poor. 

As  to  locomotive  engineers,  either  in 
Siberia  or  Russia,  if  one  makes  120  rubles 
monthly,  at  the  most  favorable  period  for 
mileage,  he  considers  himself  fortunate. 
Sixty    dollars    per    month ! — and    its    pur- 


In  Siberia  the  foreman  receives  from 
30  to  35  rubles  per  month ;  in  Russia,  from 
15  to  25  rubles.  East  of  the  Urals  the 
roadmaster  will  receive  from  40  to  50 
rubles,  in  Russia  from  30  to  40  rubles. 
Just  think  of  it — a  roadmaster,  forty  years 
of  age,  and  after  twenty  years'  service 
from  platelayer  up,  giving  his  services  for 
$15 — equal    to — a   month!      .A.nd   the   pur- 
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chasing  power  equal  at  musl  to  what  $-tu 
will  buy  in  America  !  Moral  to  American 
railroaders:  Avoid  Russia. 

The  poor  wages  prevailing  in  Russia  are 
due  mainly  to  the  enormous  waste  of  time, 
and  little  or  nothing  done,  in  every  branch 
of  government  service.  To  study  the  evils 
of  paternal,  government-run  institutions, 
one  should  reside  in  Russia  a  couple  of 
years. 

The  high  cost  of  living  is  due  to  the 
protection  fake.  Nowhere  on  earth  will 
the  criminal  folly  of  protection  be  seen 
more  forcibly  than  in  Russia.  It  is  sim- 
ply "protection"  of  the  Russian  manufac- 
turer in  thrusting  his  shoddy — often  ex- 
ecrable— wares  on  to  the  Russian  poor. 


The  Skill  that  Comes  from  Constantly 
Repeated  Mechanical  Operations. 

One  of  ilu-  most  celcliraied  booki  ever 
published  was  "The  Wealth  of  Nations,'' 
written  by  Adam  Smith,  a  hard-headed, 
close-reasoning  Scotchman,  and  published 
first  in  1776.  We  believe  that  the  book 
mentioned  had  more  influence  on  the  po- 
litical economy  of  nations  than  all  other 
writings  of  a  like  nature  combined.  Smith 
was  a  keen  observer  and  a  deep  investi- 
gator of  industrial  problems,  and  much  of 
his  advice  would  have  greatly  profited  the 
British  nation,  had  it  been  heeded.  He 
was  the  first  to  tell  about  the  increase  of 
a  workman's  productive  powers  when  he 
was  continually  repealing  the  saine  opera- 


selves,  could  make,  each  of  tliem,  upwards 
of  two  thousand  three  hundred  nails  in  a 
day." 


Cooke  Locomotive  for  Wales. 

The  eight-wheel  connected,  double-end- 
ed tank  engine  here  shown  was  recently 
built  by  the  Cooke  Locomotive  and  Ma- 
chine Company,  Paterson,  N.  J.,  for  the 
Port  Talbot  Railway  and  Docks  Company, 
Port  Talbot,  Wales. 

The  engine  weighs  169,000  pounds  in 
working  order,  of  which  137,000  pounds 
rest  on  the  drivers.  The  total  wheel  base 
is  22  feet  I  inch,  15  feet  6  inches  being  the 
driving  wheel  base. 

The  cylinders  are  19  x  24  inches,  and 


COOKE    EIGHT-COUPLED    FOR    WALES. 


The  Pittsburgh  &  Lake  Erie  manage- 
ment have  recently  adopted  the  policy  of 
subjecting  all  applicants  for  positions  in 
the  train  service  to  a  vigorous  examina- 
tion for  physical,  mental  and  moral  de- 
fects, at  the  same  time  charging  them 
$1.50  for  the  examination.  There  is  con- 
siderable dissatisfaction  among  the  would- 
be  employes  of  the  road  on  account  of  the 
examination  and  the  charge  for  the  same, 
but  we  think  that  the  company  are  per- 
fectly justified  in  putting  it  into  force. 
The  condition  of  train  service  now  re- 
quires intelligent  men.  and  the  right  way 
to  have  an  intelligent  set  of  trainmen  is 
to  see  that  intelligent  men  are  hired  in  the 
first  place.  The  $1.50  charged  is  a  small 
matter,  but  it  will  keep  back  the  people 
who  are  not  likely  to  come  up  to  the  re- 
quirements. 


tion.  but  the  practice  never  met  with  wide 
application  until  Eli  Whitney,  an  Amer- 
ican, extended  it  to  armory  work.  In  one 
part  Smith  says : 

"A  common  smith,  who,  though  accus- 
tomed to  handle  the  hammer,  had  never 
been  used  to  make  nails,  if,  upon  some 
particular  occasion,  he  is  obliged  to  at- 
tempt it,  will  scarce,  I  am  assured,  be  able 
to  make  above  two  or  three  hundred  nails 
in  a  day,  and  those,  too,  very  bad  ones. 
A  smith  who  has  been  accustomed  to  make 
nails,  but  whose  sole  or  principal  business 
has  not  been  that  of  a  nailer,  can  seldom, 
with  his  utmost  diligence,  make  more  than 
eight  hundred  or  a  thousand  nails  in  a 
day.  I  have  seen  several  boys,  under 
twenty  years  of  age.  who  had  never  exer- 
cised any  other  trade  but  that  of  making 
nails,  and  who,  when  thev  exerted  them- 


ihe  driving  wheels  52  inches  in  diameter. 
The  boiler,  which  is  of  the  wagon  top 
type,  is  56  inches  in  diameter  at  the  small- 
est ring,  and  provides  1.489  square  feet  of 
heating  surface.  The  firebox  is  84  inches 
long  and  42  inches  wide.  There  are  219 
tubes  2  inches  in  diameter  and  11  feet  11 
inches  long.  The  engine  has  Richardson- 
Allen  balanced  valves,  with  a  travel  of  5}^ 
inches.  The  steam  ports  are  I '4  x  17 
inches. 

Among  the  special  equipment  of  the  en- 
gine are  Latrobe  tires,  Ramsbottom  safety 
valves.  Vacuum  Oil  Company's  cylinder 
lubricators,  Ashcroft  steam  gages.  Vacu- 
um Brake  Company's  brake  equipment, 
Pickering  Springs.  United  States  metallic 
packing,  copper  fireboxes,  brass  tubes, 
Davis  &  Metcalf's  exhaust  steam  injectors. 
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«'Car  Ferrying  on  the  Great   Lakes." 

BY    WALDON    FAWCETT. 

The  icc-brcaking  steamer  is  not  an 
American  invention,  but  there  is  no  doubt 
that  it  was  on  the  great  lakes  which 
form  the  northern  boundary  of  the  United 
States  tliat  practical  demonstration  was 
first  given  of  the  usefulness  of  this  type  of 
vessel  as  connecting  links  in  railway  sys- 
tems crossing  great  stretches  of  water. 
which  it  would  be  either  impossible  or  too 
costly  to  bridge. 

Now,  we  have  in  service  on  the  inland 
seas  a  very  respectable  sized  fleet  of  these 
car  ferries,  each  of  which  makes  several 
trips  daily,  every  day  in  the  year.  Often- 
times in  the  winter  months  they  are  com- 
pelled to  plow  their  way  through  fields  of 
ice  varying  in  thickness  from  3  to  4  feet; 
but  how  well  they  withstand  the  exactions 
of  this  arduous  service  may  be  imagined 
when  it  is  stated  that  when  the  car  ferry 
steamer  "Pere  Marquette."  one  of  the 
lake  fleet,  went  into  dry  dock  for  examina- 
tion in  the  autumn  of  1899,  she  had  trav- 
eled more  than  40,000  miles  without  re- 
pairs. 

Originally,  the  railroads  having  termini 
at  Great  Lake  ports,  between  which  it  was 
necessary  to  maintain  as  nearly  uninter- 
rupted communication  as  possible,  were 
dependent  upon  iron-shod  ferryboats.  As 
was  inevitable,  traffic  was  frequently  in- 
terrupted during  the  more  severe  winter 
weather,  and  it  was  necessary  to  divert 
freight  and  passengers  to  long,  round- 
about hauls. 

One  day  when  one  of  the  ferryboats  was 


both  bow  and  stern,  she  would  not  only 
have  the  requisite  carrying  capacity,  but 
would  be  able  to  make  her  way  through 
ice  of  almost  any  thickness. 

D.  McCool,   who  was  at  tlio  time  gen- 


the  plans,  the  price  gradually  increased 
until  it  reached  $285,000,  at  which  figure 
the  contract  was  closed  for  the  steamer 
"St.  Ignace." 

The  "'Algomah,"  predecessor  nf  the  "St. 


A   RAILWAY   FERRY   IN   LIGHT   ICE. 


eral  superintendent  of  the  Mackinac  & 
Marquette  Railroad,  endorsed  the  idea  at 
once,  and  finally  won  over  President  Led- 
yard,  of  the  Michigan  Central  Railroad, 
who  had  originally  opposed  the  scheme. 
The  two  roads  mentioned  and  the  Grand 
Rapids  &  Indiana  Railroad  jointly  opened 


THE      SAINT   MARIE      IN   AN   ICE  FIELD. 


leaving  an  ice-bound  wharf  it  was  dis- 
covered that  she  made  her  way  out  better 
by  going  astern  than  ahead,  owing  to  the 
fact  that  the  disturbance  of  the  water  by 
the  propeller  had  a  disrupting  influence  of 
considerable  magnitude.  It  was  plain  that 
if  a  steamer  could  be  built  with  a  screw  at 


negotiations  with  the  Detroit  Dry  Dock 
Company,  of  Detroit,  for  the  construction 
of  a  steamer  modeled  on  these  lines,  and 
which  was  designed  for  service  in  the 
Straits  of  Mackinac.  The  cost  of  the  boat 
was  originally  estimated  at  $75,000;  but 
as  one  change  after  another  was  made  in 


Ignace,"  began  her  service  in  1881,  and 
was  owned  by  the  Mackinac  Transporta- 
tion Company,  in  which  all  the  railroads 
concerned  had  holdings.  The  "Algomah" 
continued  to  make  trips  between  the  ter- 
minus of  the  Michigan  Central  and  Grand 
Rapids  &  Indiana  Railroads  at  Mackinac 
City  and  the  terminus  of  the  Duluth. 
South  Shore  &  Atlantic  at  St.  Ignace — a 
distance  of  eight  miles — until  1888,  in 
which  year  the  business  of  transferring 
passenger  trains  complete  and  freight  cars 
between  these  points  was  undertaken  by 
the  "St.  Ignace." 

The  size  of  the  new  boat  was  more  thai> 
twice  the  size  of  her  predecessor,  the  "St. 
Ignace"  being  235  feet  in  length.  52  feet 
beam,  and  of  1,200  tons  burden.  One 
feature  of  the  original  boat  which  was  re- 
tained was  the  slanting  prow.  This  had 
been  found  to  be  of  immense  service  iri 
crushing  the  ice,  and  this  was,  of  course, 
all  the  easier  with  a  forward  propeller  to 
suck  the  water  from  under  the  frozen 
field. 

The  "St.  Ignace"  did  excellent  service 
for  five  or  six  years,  when  it  was  found 
that  the  rapid  increase  of  the  railroad 
traffic  necessitated  a  more  commodious 
vessel.  Accordingly,  there  was  built  in 
1893  the  powerful  ice-breaking  steamer. 
"St.  Marie,"  a  vessel  which  weighs  more 
than  five  and  a  half  million  pounds,  cost 
fully  a  third  of  a  million  dollars,  and  will 
accommodate  with  ease  eighteen  freight  or 
passenger  cars.  The  "St.  Marie"  is  305 
feet  in  length  over  all,  270  feet  keel  and 
53  feet  wide.  Her  engines  are  capable  of 
developing  more  than  4,500  indicated 
horse-power.     The  hull  below  the  water- 
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line   is   of   the   Heaviest   oal<   construction, 
slieathcd  with  J.i-inch  steel. 

The  story  of  the  development  of  the  car 
ferry  service  in  the  Straits  of  Mackinac  is 
substantially   identical   with   that   in   other 


ter  resulted  in  the  formation  of  ice  much 
heavier  than  the  car  ferries  had  hereto- 
fore encountered,  and  the  ice  was  also 
found  in  fields  of  greater  extent  than  in 
previous  years. 


THE  "PERE   M.\RQUETTE      AT  DOCK. 


parts  of  the  Great  Lake  region.  The  clos- 
ing years  of  the  century  find  these  power- 
ful ice-breaking  craft  in  service  on  all  the 
lakes  and  connecting  rivers.  Between  De- 
troit and  Windsor.  Canada,  a  very  exten- 
sive service  is  maintained ;  but.  owing  to 
the  fact  that  ice  does  not  form  in  the  De- 
troit River  to  anything  like  the  thickness 
found  farther  north,  there  is  no  necessity 
for  the  provision  of  ferries  of  such  power 
as  the  "St.  Marie." 

An  excellent  example  of  the  class  of 
car  ferries  in  service  on  the  lakes  is  found 
in  the  "Ann  Arbor  No.  3,"  which  was 
constructed  by  the  Globe  Iron  Works,  of 
Cleveland,  in  1898,  for  the  Ann  Arbor 
Railroad  &  Steamship  Company.  This 
steel,  twin-screw  vessel  is  270  feet  in 
length  over  all,  259  feet  on  the  water-line. 
52  feet  beam,  and  18  feet  6  inches  in  depth. 
The  main  deck  is  provided  with  four 
tracks  and  the  necessary  jack-screws, 
chain,  clamps,  etc.,  for  securing  twenty- 
two  railway  cars.  She  has  two  powerful 
engines,  to  which  steam  is  supplied  by 
four  boilers,  and  is  equipped  with  an  elec- 
tric-light plant  and  all  modern  improve- 
ments. Some  idea  of  the  bigness  of  the 
vessel  may  be  obtained  when  it  is  stated 
that  each  of  the  seven  compartments  in 
the  hold  are  sufiiciently  large  to  carry 
25.000  bushels  of  wheat. 

The  efficiency  of  the  modern  type  of  car 
ferry  could  not  have  been  more  conclu- 
sively proven  than  by  the  service  rendered 
by  the  fourteen  vessels  of  this  class  on 
the  Great  Lakes  during  the  winter  of 
1898-99.    The  unusual  severity  of  the  win- 


One  of  the  most  remarkable  achieve- 
ments was  that  of  the  car  ferry  steamer 
"Pere  Marquette,"  which  succeeded  in 
keeping     navigation    open    all    winter    on 


length,  50  tcct  breadth,  and  30  feet  3 
mches  depth  from  keel  to  upper  deck. 
When  loaded  with  thirty  freight  cars  this 
vessel  displace:!  4,050  tuns  on  a  draught 
of  12  feel  3  inches.  She  is  capable  of  at- 
taining a  speed  uf  lO  miles  per  hour  in 
open  water,  and  has  a  record  of  10  miles 
per  hour  continuously  through  14  inches 
of  solid  ice.  Her  route  is  between  Luding- 
ton,  Mich.,  and  Manitowoc,  Wis.,  a  dis- 
tance of  5O  miles.  About  i'/i  hours  are 
required  lor  the  trip. 

A  strange  feature  connected  with  the 
operation  of  this  huge  ice-breaker  is  found 
in  the  fact  that  the  intensely  cold  weather 
was  in  her  favor.  Ice  on  the  east  shore 
was  for  the  greater  portion  of  time  frozen 
very  hard  for  15  miles  out,  preventing  it, 
of  course,  from  crowding  on  the  shore 
and  blocking  the  harbors,  particularly  at 
Ludinglon,  Mich.,  which  is  the  western 
terminus  of  the  Flint  &  Pere  Marquette 
Railroad.  The  ice  on  the  east  shore 
ranged  from  12  inches  of  hard  blue  ice  to 
15  feet  of  snow  ice  where  it  had  win- 
rowed.  The  "Pere  Marquette  '  was  not 
over  forty-eight  hours  in  making  any  one 
trip,  and  ran  almost  uninterruptedly 
throughout  the  entire  winter. 

All  the  lake  car  ferries  were  not,  how- 
ever, so  fortunate.  The  steamer  "Shenan- 
go  No.  I,"  one  of  two  car  ferry  steamers 
built  several  years  ago  for  transferring 
cars  from  Conneaut,  Ohio,  across  Lake 
Erie  to  the  Canadian  shore,  was  particu- 
larly unfortunate.  The  "Shenango"  is  not 
a  higli-powered  boat  like  those  previously 
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Lake  Michigan.  The  "Pere  Marquette," 
which  is  one  of  the  most  powerful  vessels 
of  this  type  on  this  side  of  the  Atlantic, 
was  built  by  F.  W.  Wheeler  &  Co.,  of 
West  Bay  City.  Mich.,  and  is  350  feet  in 


described,  and  when  the  thermometer 
dropped  to  from  18  to  30  degrees  below 
zero,  was  caught  in  a  great  field  of  ice. 
and  for  more  than  a  month  floated  about 
Lake   Erie   with   the   ice   piled   mountain- 
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high  around  her.  A  portion  of  the  crew 
remained  on  board,  and  made  trips  ashore 
as  occasion  offered  for  supplies  and  pro- 
visions. Naturally,  however,  these  were 
at  uncertain  intervals. 

Perhaps  the  greatest  service  rendered 
by  the  car  ferries,  however,  was  their  as- 
sistance in  the  release  of  a  great  fleet  of 
almost  a  hundred  lake  freight  steamers 
which  were  caught  by  a  sudden  burst  of 
wintry  weather  on  their  final  trip  of  the 
season,  and  imprisoned  in  a  vast  field  of 
ice  near  the  head  of  Lake  Erie.  Owing  to 
insurance  complications,  as  well  as  for 
other  reasons,  the  delay  was  costing  the 
vessel  men  thousands  of  dollars  per  day ; 
and  had  it  not  been  for  the  assistance  ren- 
dered by  the  car  ferry  steamers,  which 
were  hurriedly  rushed  to  the  scene  and 
released  the  fleet,  the  consequences  would 
have  been  serious  in  the  extreme. 

No  end  of  attention  has  been  attracted 
in  Europe  during  the  past  season  by  the 
construction  of  several  ice-breaking  steam- 
ers for  the  use  of  the  Russian  Govern- 
ment. It  is  not  generally  known,  how- 
ever, that  the  Russian  officials,  before 
planning  these  vessels,  visited  the  United 
States  and  made  a  most  thorough  inspec- 


H.\RD  AT  IT. 


tion  of  the  car  ferry  steamers  in  service 
here,  adopting  many  of  the  ideas  em- 
bodied in  the  American  craft. 


A  Little  Compound  Locomotive  History 

At  a  meeting  of  the  Junior  Section  of 
the  American  Society  of  Mechanical  En- 
gineers, Mr.  Fred  H.  Colvin,  of  Locomo- 
tive Engineering,  presented  a  paper  on 
"Compound  Locomotives."  Extracts  of 
this  follow : 

"As  the  compound  locomotive  has 
weathered  the  storms  of  the  experimental 
stage  and.  having  proved  its  worth,  is 
with  us  to  stay,  it  may  be  interesting  to 
see  what  types  are  in  use  to-day  and  to 
understand  something  of  their  workings. 

"Before  taking  up  the  modern  engines 
it  is  but  fair  to  the  earlier  advocates  and 
inventors  to  glance  at  their  work  and 
place  the  credit  for  ideas  and  designs 
where  it  belongs. 

"The  first  compounding  of  a  locomotive 
of  which  we  have  record  was  the  design 
of  Thomas  Craddock,  of  England,  who, 
in  his  book  'Chemistry  of  the  Steam  En- 
gine.'  published   in   London    in    1848.    de- 


scribes his  'twin  cylinder  engine,  having 
one  valve  serving  for  ingress  and  egress 
of  steam  into  both  cylinders.  By  this 
means  he  makes  one  eccentric,  one  valve, 
one  cross-head  and  one  connecting  rod, 
with  one  steam  box,  serve  both  cylinders.' 

"He  abandoned  the  single  crosshead 
idea,  however,  but  his  first  actual  engine 
connected  both  cylinders  to  one  crank  pin. 
Both  the  cylinders  are  operated  by  one 
slide  valve.  It  is  also  interesting  to  note 
that  he  used  a  fan  condenser,  with  which 
he  claimed  to  have  secured  18  inches  of 
vacuum.  The  cylinders  were  6  and  14 
inches,  and  115  pounds  pressure  was  de- 
termined on,  though  he  predicted  200 
pounds  in  a  few  years. 

"The  first  compound  engines  of  which 
wc  have  an  actual  record  of  performance 
were,  according  to  F.  W.  Crohn,  in  Proc. 
Inst.  M.  E.,  London,  1879,  the  invention 
of  Mr.  John  Nicholson,  in  1850.  The  first 
one  is  said  to  have  shown  an  economy  of 
20  per  cent,  in  fuel  (coke  at  that  time). 
The  ratio  was  I  to  1.36.  In  tlie  same 
year  James  Samuels  patented  a  two-cylin- 
der compound,  a  portion  of  the  high-pres- 
sure exhaust  going  out  of  exhaust  nozzle 
for  blasting  fire.  Annular  cylinders,  with 
a  ratio  of  i  to  4}4.  were  patented  in  Eng- 
land by  Eraser  Shelby  in  1862. 

"In  1867  a  yard  engine  of  the  Erie  Road 
in  Buffalo,  N.  Y.,  was  changed  to  com- 
Ijound  according  to  the  design  of  Perry 
Lay.  This  was  a  tandem  four-cylinder 
engine,  with  cylinders  12  and  24  x  24-inch 
stroke,  and  was  illustrated  in  the  Locomo- 
tive Engineer  in  May,  1891.  This  was 
probably  the  first  compound  locomotive  in 
-America. 

"The  next  we  know  of  in  actual  use 
was  by  the  Remingtons  at  Ilion,  N.  Y.. 
in  1870,  from  the  designs  of  William 
Baxter.  This  w-as  a  two-cylinder  com- 
pound, and  had  an  intercepting  valve  un- 
der control  of  engineer.  This  was  a  good 
engine  and  only  lacked  a  reducing  valve. 
Without  it  the  engine  was  much  more 
powerful  on  one  side  than  the  other  when 
working  simple.  This  also  appeared  in 
Locomotive  Engineering  in  December, 
1893. 

"In  1873  William  S.  Hudson,  of  the 
Rogers  Locomotive  Works,  patented  a 
superheater  for  two-cylinder  compounds, 
but  we  have  no  data  of  its  application  to 
a  locomotive. 

"Then  comes  Anatole  Mallet,  who  be- 
gan experimenting  in  1876,  and  who,  in 
June,  1879,  read  a  paper  on  the  subject  be- 
fore the  Institute  of  Mechanical  Engineers 
in  London.  He  was  the  first  to  describe 
in  this  the  use  of  a  reducing  valve  to 
equalize  work  done  when  working  simple, 
but  his  was  not  a  success  and  he  aban- 
doned it.  He  should,  however,  have  credit 
for  the  idea. 

"Worsdell  and  Von  Borries  built  two- 
cylinder  compounds  in  1887.  with  inter- 
cepting valves,  which  put  the  engine  in 
compound   as   soon   as   the   exhaust    from 


high  reaches  a  predetermined  pressure  in 
the  receiver.  These,  as  well  as  the  Lind- 
ner system,  use  live  steam  in  low  to  start, 
but  govern  the  amount  by  wire  drawing. 

"The  Webb  compound  is  also  a  type 
worth  a  passing  notice.  There  are  either 
three  or  four  cylinders,  generally  three, 
with  the  two  high-pressure  ones  outside 
connecting  with  the  rear  drivers,  and  the 
low-pressure  cylinder  or  cylinders  be- 
tween the  frames  connected  by  a  cranked 
axle  to  the  forward  drivers.  The  two 
pair  of  drivers  are  not  connected,  and 
there  are  times  when  it  is  rather  startling 
to  see  one  pair  slip  and  the  other  remain 
stationary,  owing  to  low-pressure  crank 
being  on  the  center. 

"The  only  engine  of  this  type  in  this 
country  was  the  No.  1320  of  the  Pennsyl- 
vania Railroad,  brought  here  in  1889.  It 
did  good  service  despite  its  faults  and  the 
prejudice  it  had  to  contend  with,  and 
saved  about  20  per  cent,  in  fuel." 

The  paper  then  described  the  leading 
makes  of  compounds  now  in  use  here,  in- 
cluding the  Rhode  Island,  which,  though 
not  numerous,  was  one  of  the  first.  The 
charts  which  have  appeared  in  this  paper 
were  used  in  illustrating  the  workings  of 
the  different  compounds.  In  conclusion  it 
said : 

"It  is  often  charged  that  two-cylinder 
compounds  'nose'  around  on  account  of 
developing  more  power  on  one  side  than 
the  other,  but  this  would  seem  to  be 
largely  iiTiagination.  A  simple  engine  is 
always  working  one-sided  in  so  far  as  one 
side  is  at  maximum  while  the  other  is  at 
minimum  power,  and  it  is  nothing  out  of 
the  usual  to  bring  an  engine  in  with  one 
side  uncoupled — the  other  doing  all  the 
work.  The  fallacy  of  one-sided  working 
when  running  simple  on  account  of  large 
cylinders  is  shown  by  the  action  of  reduc- 
ing valve  and  the  fact  that  careful  tests 
show  a  variation  of  less  tlian  2  per  cent, 
with  careful  designing.  This  is  no  more 
than  is  apt  to  be  found  on  any  engine  after 
having  its  cylinders  bored  larger  than  the 
other — being  simply  trued  up. 

"The  fact  that  a  compound  engine  has 
more  power  when  working  simple  than  in 
compound  is  generally  taken  as  showing 
that  the  reducing  valve  does  not  act 
quickly  and  the  large  cylinder  gets  more 
than  its  proportion  of  steam.  That  this  is 
not  the  case  is  evident  when  we  learn  that 
the  safety  valve  in  the  receiver  passage — 
set  to  blow  at  the  determined  receiver 
pressure — rarely  or  never  pops.  The  ac- 
tual reason  is  that  the  high-pressure  cylin- 
der is  relieved  of  its  back  pressure,  which 
adds  quite  a  little  to  the  effective  forward 
pressure." 

There  was  considerable  discussion  as  to 
the  portion  of  saving  due  to  efifcct  of 
larger  nozzles  and  more  even  draft  on  fire, 
or  what  might  be  credited  to  the  boiler 
and  that  due  to  cylinders:  also  the  best 
service  for  a  compound. 

Mr.  George  L.  Fowler  took  a  prominent 
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part  in  the  discussion  and  gave  miicli  valu- 
able information.  He  showed  that  the 
best  results  from  any  engine  come  where  it 
has  a  steady  pull  at  its  economical  load, 
and  for  a  compound  this  would  be  a  level 
road  with  its  full  train.  It  is  often  con- 
sidered that  mountain  service  is  best  for 
compounds,  but  it  must  be  considered  that 
it  is  only  working  going  up,  and  is  idle 
coming  down,  and  is  only  saving  fuel 
when  working;  while  drifting  it  will  prob- 
ably burn  more  fuel  than  a  simple  engine. 
The  economy,  however,  was  not  ques- 
tioned by  anyone. 


kill  them.  Two  years'  trial  has  demon- 
strated the  value  of  this  device  in  reduc- 
ing the  fire  claims  of  the  road  over  80  per 
cent.  It  is  patented  by  W.  P.  Coburn, 
master  mechanic. 
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A  tireat  Railway  Mobili/ation. 

We,  in  this  country,  are  not  likely  to  be 
greatly  exercised  on  the  subject  of  the 
mobilization  of  troops  by  railway  to  repel 
an  invasion  of  foreign  troops;  but  it  is 
nevertheless  a  safisfactory  and  an  assuring 
fact  to  have  such  a  demonstration  as  was 
made  on  Saturday  last  by  the  Caledonian 
Railway  Company  of  a  raid  of  15,000 
Scotch  people  over  the  border  into  Car- 
lisle. The  occasion  was  the  annual  excur- 
sion of  the  workers  of  the  Caledonian 
Railway      locomotive      department,      and. 
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pany,  as  honorary  president  of  the  excur- 
sion committee,  had  also  much  to  do  with 
Saturday's  arrangements.  The  first  train 
left  at  5:10  in  the  morning,  and  the  four- 
teen were  dispatched  from  St.  Rollox  at 
intervals  of  lO  minutes,  with  two  excep- 
tions, when  the  schedule  allowed  20  min- 
utes, so  that  the  whole  of  the  15,000  pas- 
sengers were  sent  off  in  2  hours  and  40 
minutes.  In  each  case  2  hours  and  25 
minutes  were  allowed  for  the  run  from 
Glasgow  to  Carlisle,  and  all  arrived  to 
time  except  the  fourteenth  and  last,  which 
was  15  minutes  late,  owing  to  having  been 
delayed  by  a  goeds  train  in  front.  We 
do  not  need  to  recall  the  long  climb  up 
Beattock,  nor  the  length  of  the  run.  The 
performance  is  a  splendid  one.  On  the 
return  from  Carlisle  the  trains  left  at 
different  intervals  to  suit  the  excursion- 
ists; 2  hours  and  30  minutes  were  allowed 
for  the  journey.  Some  of  the  trains  ar- 
rived before  scheduled  time,  while  one  or 
two  of  the  later  ones  were  handicapped  by 
so  many  other  trains  being  on  the  line, 
and  did  not  arrive  until  several  minutes 
after  their  booked  time,  but  on  the  whole 
the  trains  may  safely  be  said  to  have  been 
run  to  time,  as  in  one  or  two  instances 
the  trains  were  a  minute  or  so  late  in 
starting  from  Carlisle.  Each  engine  con- 
sumed 35  pounds  of  coal  per  mile,  or  a 
total  of  I  ton  12  cwt.  on  the  journey,  so 
that  it  took  2  pounds  12  ounces  of  coal 
to  carry  each  passenger  from  Glasgow  to 
Carlisle.  It  is  estimated  that  the  cost  of 
the  rolling  stock  used  in  this  one  excur- 
sion was  a  little  short  of  i200,ooo.  The 
whole  excursion  was  a  great  success  and 
passed  oflf  without  a  single  hitch  or  any 
untoward  circumstance. — Engineering. 


Spark  Breaker. 

We  present  hercuitli  a  cut  of  the  ar- 
rangement applied  to  the  front  ends  of  the 
Chicago,  Indianapolis  &  Louisville  Rail- 
way, the  Monon  route,  to  break  up  and 
pulverize  the  cinders,  so  that  when  they 
finally  get  to  the  ground  after  leaving  the 
top  of  the  stack,  they  will  be  too  small  to 
do  much  damage  by  setting  fires. 

The  front-end  deflector  plate,  nozzle  and 
petticoat  pipe  are  of  the  Master  Mechanics' 
type,  with  a  low  nozzle.  It  is  shorter  than 
usual.  Between  the  netting  and  front  door 
in  this  space  are  a  series  of  fingers,  cast  on 
a  plate,  extending  close  to  the  netting. 
These  fingers  are  14  inches  long  at  the 
bottom  and  shorter  near  the  top.  The 
effect  of  the  draft  dashing  the  live  cinders 
against  the  fingers  is  to  break  them  up  and 


oddly  enough,  they  had  chosen  the  anni- 
versary of  Flodden.  Lord  Rosebery  came 
with  them,  and  did  his  best  to  assure  the 
English  host  that  it  was  a  peaceful  foray, 
an  assurance  not  altogether  uncalled  for, 
since  in  the  '45  rebellion  a  forbear  of  his 
lordship  lost  his  head  at  Carlisle  for  lead- 
ing tlie  Jacobites.  But  our  concern  is 
with  the  railway  mobilization,  which  was 
so  admirably  carried  out.  There  were 
fourteen  trains,  each  with  eighteen  car- 
riages and  over  1,000  passengers,  so  that, 
including  passengers  and  engine  and  ten- 
der, the  weight  of  each  vas  435  tons,  and 
yet  each  train  was  taken  by  one  of  the  im- 
proved Dunalastair  engines,  the  running 
of  which  has  brought  so  much  credit  to 
their  designer,  Mr.  J.  F.  Mcintosh,  the 
locomotive    superintendent    of    the    com- 


A  curious  and  amusing  story  is  being 
told  respecting  a  young  man  who,  being 
the  chief  of  the  auditing  department  of 
a  certain  railway  company,  had  occasion 
recently  to  dictate  a  letter  to  the  head  of 
a  corresponding  department  of  another 
railway.  There  was  a  point  in  dispute  be- 
tween the  two  companies  involving  money, 
and  this  young  official  had  taken  the  stub- 
born ground  that  the  other  official  was 
totally  at  fault,  and  advanced  what  seemed 
to  him  unanswerable  arguments  to  prove 
it.  A  short  time  after  he  had  forwarded 
the  letter  he  received  an  offer  of  a  situa- 
tion from  the  other  railway  company, 
which  he  accepted,  and  within  a  few  days 
he  became  the  head  of  the  department 
with  which  he  had  been  in  dispute.  The 
first  letter  which  he  found  on  the  file 
ready  to  be  answered  was  his  own  on  the 
point  in  question.  There  was  only  one 
thing  to  do.  He  immediately  dictated  an 
answer  to  his  own  letter,  refuting  and  re- 
pudiating its  arguments,  and  wound  up 
by  the  suggestion  that  the  writer  did  not 
know  his  business !  Of  course,  the  letter 
was  addressed  to  himself  and  signed  by 
himself. — Railu'ay  Herald,  London. 
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A  New  Consolidation. 

This  is  one  of  two  compound  consolida- 
tion locomotives  recently  built  by  the  Bald- 
win Locomotive  Works  for  the  Bavarian 
State  Railways.  The  general  dimensions 
are  as  follows: 

Gage — 4  feet  85-2  inches. 

Cylinders — 14  and  24  x  26  inches. 

Driving  wheels — 50  inches  diameter. 

Total  wheel  base — 21  feet  8  inches. 

Driving-wheel  base — 13  feet  5  inches. 

Total  weight  in  working  order — 137,370 
pounds. 

Weight  on  driving  wheels — 118,790 
pounds. 

Boiler — 66  inches  diameter. 

Number  of  tubes — 270. 

Diameter  of  tubes — 2  inches. 

Length  of  tubes — 12  feet  S  inches. 

Length  of  firebox — II2J4  inches. 

Width  of  firebox — 42.5^  inches. 

Heating  surface  of  firebox — 158.8  square 
feet. 


locomotive.  But  are  they  not  abused?  Is 
there  not  a  great  deal  of  needless  tooting 
of  whistles  and  ringing  of  bells  upon  the 
locomotives  in  use  in  Chicago?  Do  not 
engineers  from  force  of  habit  continue  to 
sound  their  whistles  at  crossings  where 
the  tracks  have  been  elevated,  and  hence 
no  need  of  it  at  all?  With  the  tracks  all 
elevated  and  grade  crossings  abolished, 
why  should  an  engineer  need  to  use  either 
bell  or  whistle  while  his  train  is  going 
through  the  city? 

It  would  seem  that  under  present  condi- 
tions in  Chicago,  engines  upon  the  various 
roads  in  Chicago  might  be  operated  with 
much  less  noise  than  formerly.  If  this  be 
true,  should  not  the  reform  along  these 
lines  be  started  at  once? 

In  calling  attention  to  this  subject  of  un- 
necessary noises,  in  so  far  as  railroads  are 
concerned,  it  has  been  done  in  no  com- 
plaining or  querulous  spirit.  It  seems, 
from  the  character  of  men  who  make  up 


one  and  is  painfid  and  annoying  to  hun- 
dreds. The  invalid  and  the  light  sleepers- 
in  many  quiet  homes  are  startled  at  every 
hour  of  the  night  with  the  far  reaching 
noise  of  whistles  and  bells  for  which  there 
is  no  excuse. 

Another  noise  nuisance  is  the  pop 
safety  valve.  A  philosophical  fireman, 
some  of  whose  impressions  we  read  lately, 
remarked :  "The  master  mechanic  who 
puts  a  pop  valve  on  a  locomotive  that  goes- 
oflf  like  a  cannon  ought  to  get  two  years 
in  the  penitentiary."  We  think  that  view 
is  sound.  Another  objectionable  railroad 
noise  is  the  slamming  of  doors  on  pas- 
senger trains.  Some  railroad  companies 
equip  their  passenger  cars  with  automatic 
door  closing  devices,  but  the  majority 
leave  that  to  the  flagman  or  the  passen- 
gers. When  these  close  a  door  they  slam 
it  so  hard  that  it  makes  a  noise  like  a  shot- 
gun, and  nervous  passengers  shrink  as  if 
they    had    been    struck    by    a    snowbalL 
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Heating  surface  of  tubes — 1,730.3  square 
feet. 

Total  heating  surface — 1,889.1  square 
feet. 

Truck  wheels — 36  inches  diameter. 

Driving-wheel  journals — 8  x  10  inches. 

Truck  journals — $14  x  10  inches. 

Tank  capacity — 4,800  gallons. 


Senseless  Noises  on  Railroads. 

A  speaker  at  a  recent  meeting  of  the 
Western  Railway  Club  endeavored  to  in- 
terest the  members  in  the  nuisance  caused 
by  unnecessary  noises  of  locomotives.  We 
have  frequently  urged  that  a  little  less 
whistling  and  less  ringing  of  the  bell 
would  not  reduce  the  dangers  of  life  and 
limb  to  railroad  travelers  and  others,  but 
all  our  preaching  in  this  good  cause  seems 
to  have  availed  nothing.  The  Chicago 
man  said:  "It  will  not  be  denied  that 
both  bell  and  whistle  have  their  uses,  and 
are,  in  fact,  indispensable  adjuncts  of  the 


this  organization,  that  you  are  keenly  alive 
to  all  questions  the  discussion  of  which 
will  improve  the  service  of  your  lines  and 
make  them  popular  with  the  people. 
What  has  been  said  is  meant  in  a  spirit  of 
helpfulness  and  for  the  ultimate  good  of 
all  concerned.  Your  co-operation  is 
wanted  in  dealing  with  these  matters, 
which,  as  a  public  official,  charged  with 
the  responsible  duty  of  conserving  the 
public  health,  I  am  sworn  to  give  ray  ear- 
nest and  constant  attention." 

Between  the  horrible  noises  made  by 
many  of  the  electric  motors  on  the  ele- 
vated railroads,  the  screaming  of  steam 
whistles  and  the  ceaseless  clanging  of 
bells,  Chicago  is  gaining  the  reputation  of 
being  about  the  noisiest  city  in  the  world, 
but  the  denizens  of  other  regions  have 
good  reason  to  complain  of  unnecessary 
noises.  Some  enginemen  acquire  a  fond- 
ness for  whistle  blowing  and  bell  ringing, 
and  they  keep  up  the  noise  in  places  and 
at  times  where  it  is  of  no  service  to  any- 


There  are  many  other  useless  noises  that 
irritate  people  against  railroads,  but  if 
those  mentioned  were  abated,  life  would 
be  a  little  more  worth  hanging  on  to. 


hot  Wheel  Hubs. 

On  one  of  the  Western  railroads  the 
eight-wheel  engines  drawing  the  passen- 
ger trains  were  troubled  with  hot  boxes, 
caused  by  the  excessive  friction  between 
the  wheel  hubs  and  engine  truck  boxes 
when  passing  around  sharp  curves  at  a 
high  rate  of  speed,  very  little  trouble  be- 
ing experienced  on  straight  track. 

Brass  and  babbitt  liners,  as  well  as 
changing  the  amount  of  lateral  motion  for 
the  truck  wheels  were  tried,  with  indiffer- 
ent results.  Finally  the  superintendent  of 
motive  power  concluded  to  change  the 
rigid  engine  truck  for  a  swinging  truck 
on  one  of  the  engines,  and  the  trouble 
ceased  at  once.  The  other  engines  in  this 
service  have  had  swinging  trucks  put  un- 
der them,  with  the  best  of  results. 
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General  Correspondence. 

All  letters  in  this  Department  must  have  name  of  author  attached. 


A  New  "Old  Man". 

As  far  back  as  the  writer  can  remember 
(and  it  is  a  long  way  back)  the  tool 
known  as  "old  man,"  used  in  ratchet  drill- 
ing, was  of  the  same  shape  as  it  is  to-day. 
Having  been  put  to  my  wits'  end  many  a 
time  for  something  to  support  my  ratchet, 
the  appliances  in  general  use  not  being 
suitable  for  the  job,  an  "old  man"  of  the 
design  shown  suggested  itself  to  me.  A  A, 
Figs.  I  and  2,  is  the  post,  B  the  arm,  and  C 
a  hardened  piece  that  will  pinch  on  post 
or  arm,  as  the  case  requires.  The  spots 
shown  on  the  side  of  C  are  permanent 
centers  for  the  feed  screw  of  the  ratchet. 
The  curved  and  straight  faces  E  E  also 
have  the  permanent  centers.  The  idea  of 
the  piece  C  is,  that  there  is  no  position  for 
the  ratchet  that  one  of  these  centers  can- 
not be  used  for,  thereby  obviating  the 
necessity  of  putting  centers  in  the  post 
or  arm. 

You  will  notice  the  lower  end  of  the 
post  A  has  a  boss,  bored  out  taper.  The 
angle  foot  D  also  has  a  boss,  fitting  into 
boss  on  post  A,  making  a  male  and  female 
fit.  The  taper  is  of  such  a  degree  as  will 
make  a  tight  fit  when  drawn  together  by 
the  bolt  F;  and  the  fit  is  not  supposed  to 
move  when  any  reasonable  pressure  is 
exerted  by  the  ratchet.  The  hole  through 
the  boss  on  the  angle-foot  D  is  square,  and 
the  end  of  the  bolt  F  made  square  to  fit. 
This  prevents  the  post  moving  and  slack- 
ening the  nut  H.  So  far  as  the  angle-foot 
D  is  concerned,  the  post  A  has  a  full 
sweep  of  a  complete  circle. 

/  is  a  clamp  to  be  used  when  required. 
Fig.  3  shows  an  adjustable  brace  to  be 
used  when  required.  The  brace  is  secured 
to  the  post  or  arm  by  the  bolts  I  and  2 
passing  through  the  hole  3.  At  X^  is  a 
hinge  joint  to  allow  the  brace  to  adjust 
itself.  At  L  is  a  pinching  bolt  to  hold 
cross  brace  in  position. 

I  don't  know  why  good  malleable  iron 
would  not  do  for  this  tool  by  coring  the 
post  and  arm  and  doing  just  as  little  ma- 
chine work  as  possible  to  save  the  outside 
skin.  Perhaps  steel  castings  would  be 
better.     It  is  not  patented. 

W.    DE    SaNNO. 

Kern  City,  Cal. 


Smokeless  Firing. 

I  have  fired  on  several  different  roads, 
using  various  kinds  and  qualities  of  soft 
coal,  good  and  bad,  and  I  have  found  by 
practice  and  observation  that  smokeless 
firing  is  easily  accomplished  when  the  con- 
dition  of   the   engine    is   properly   looked 


after.  The  nozzle  must  be  of  the  proper 
size  to  suit  the  quality  of  the  coal  used, 
and  the  draft  properly  equalized  so  as  to 
burn  the  fire  evenly. 

I  have  always  obtained  the  best  results 
where  the  engine  was  drafted  to  burn  the 
fire  about  one-fourth  harder  in  the  back 
end  than  at  the  front  end  under  flues.  I 
have  often  fired  engines  which  burned  the 
fire  nearly  all  at  one  end,  either  back  or 
front,  which  caused  no  end  of  grief  for 
all  hands.  This  is  a  great  detriment  to 
smokeless  firing,  besides  making  an  awful 
hole  in  the  coal  pile.  I  find  by  keeping  as 
bright  and  even  a  fire  as  possible,  closing 
the  door  after  each  shovelful,  and  carry- 
ing a  fire  to  suit  the  way  the  engine  is 
being  worked,  it  keeps  the  smoke  down  to 


A    NEW      OLD    MAN. 

a  minimum.  It  is  best  to  carry  a  heavier 
fire  with  indifferent  or  bad  coal  than  with 
good.  A  very  important  part  is  to  keep 
a  bright  fire  and  look  out  for  holes,  using 
the  hook  as  little  as  possible.  I  have  seen 
a  great  deal  of  trouble  with  green  fire- 
men who  never  railroaded  before.  They 
would  get  on  with  a  certain  class  of  engi- 
neers and  firemen  to  learn  the  road  and 
firing.  The  fireman  would,  in  a  good 
many  cases,  hand  the  man  the  shovel  and 
tell  him  to  pitch  in  and  give  her  h — 1,  and 
then  he  would  lay  back  on  the  seat  box. 
leaving  the  green  man  to  get  along  the 
best  way  he  could.  This  would  more  than 
likely  be  the  wrong  way,  and  in  a  short 


time  he  would  have  the  inside  of  the  fire- 
box looking  like  a  coal  yard.  Then  the 
engineer  would  look  over  to  the  left  and 
say  as  gruffly  as  possible:  "Bill,  get  down 
there  and  thaw  her  out ;  that  fool  couldn't 
keep  a  cookstove  hot."  which  remark 
serves  only  to  get  the  new  man  badly 
rattled,  and  the  chances  are  he  don't  learn 
much  that  trip.  Next  trip  he  .starts  out 
with  a  different  engine  crew,  and  the  fire- 
man shows  him  how  to  handle  .shovel  and_ 
hook  properly,  lets  him  take  hold,  and 
stands  down  on  the  deck  and  watches  him 
closely.  He  checks  him  when  he  makes  a 
wrong  move  with  the  firing  tools  or  fires 
loo  light  or  too  heavy  to  suit  the  way  the 
engine  is  working.  He  also  posts  him  on 
how  the  water  is  carried  on  the  different 
grades  of  the  road,  and  any  other  informa- 
tion that  he  thinks  will  be  of  service  to  the 
man.  The  engineer  also  gives  him  a  few 
words  of  encouragement  or  commendation 
and  advice  occasionally.  He  will  stand  a 
better  chance  of  making  a  successful  fire- 
man from  the  beginning  than  to  be  treated 
like  an  ignoramus  just  because  he  is  a 
green  man  or  happens  to  be  a  stranger  on 
the  road.  I  think  the  kind  of  men  he 
learns  the  road  with  has  a  great  deal  to  do 
with  his  making  a  successful  fireman, 
which  means  smokeless  firing  where  the 
conditions  are  such  as  to  make  it  possible. 
R.  E.  Wagner, 
Fireman.  P..  B.  &  L.  E.  R.  R. 
Conneaut,  Ohio. 


Location  of  Headlight. 

Editors : 

In  the  November  number  of  Locomotive 
Engineering  you  show  a  picture  of  a 
heavy  Brooks  locomotive,  and  I  notice 
that  the  headlight  is  attached  to  brackets 
bolted  to  the  ring  of  the  smoke  arch. 

This  arrangement  moves  the  headlight 
away  from  the  smokestack  and  the  ex- 
cessive heat  of  the  smoke  box  when  the 
engine  is  working  hard,  and  brings  it 
nearer  the  ground. 

Headlights  in  their  present  location,  on 
the  top  of  the  smoke  arch,  on  large,  heavy 
engines  are  hard  to  reach,  either  for  clean- 
ing, filling  or  repairing,  and  as  a  result 
are  seldom  found  in  first-class  order. 

Now.  as  the  utility  of  the  headlight  is 
of  great  importance,  how  would  it  do  to 
swap  places  with  the  number  plate,  placing 
it  on  top  of  the  smoke  arch,  and  the  head- 
light where  the  number  plate  now  is? 

Then  it  could  be  taken  care  of  very 
easily.  J.  P.  Kelly. 

New  York. 
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Sellers  1876    Injectors. 

Taking  up  the  Sellers  self-adjusting  in- 
jector of  1876,  and  as  in  the  case  of  the 
Monitor,  we  suppose  hose,  tank  valve  and 
strainer  to  be  O.  K.  The  injector  is  put  to 
work,  and  after  working  a  short  time  't 
breaks  and  you  hear  the  combining  tube 
2  jump  or  click,  which  shows  that  it  is  get- 
ting air.  If  the  joint  in  the  body  of  the 
injector  is  not  tight  would  it  make  it 
break?  If  the  combining  tube  is  worn  on 
the  outside  where  it  rests  in  shell,  or  the 
shell  is  worn,  the  tube  will  fall  out  of 
line,  and  if  you  will  listen  you  will  hear 
the  water  going  with  a  swirling  or  eddy- 
ing noise. 

I  have  known  of  the  stuffing  box  on 
screw  valve  30  to  leak  and  injector,  and 
have  also  seen  it  packed  and  screwed 
down  so  tight  that  it  threw  the  valve 
where  it  rested  on  the  seat  at  an  angle 
and  drew  air,  causing  it  to  break. 

If  the  injector  will  not  prime  after  the 
water  gets  low  in  the  tank,  or  does  not 
prime  readily,  the  trouble  is  in  hollow 
spindle  being  worn  too  large,  making  the 
jet  too  weak  to  lift  readily. 

It  can  be  made  to  prime  quickly  then  by 
shutting  the  steam  valve  at  boiler  and  im- 
mediately pulling  handle  to  priming  posi- 
tion, using  what  steam  is  in  the  steam- 
pipe  to  prime  it  and  immediately  opening 
steam  valve  after  it  primes,  when  injector 
will  go  to  work. 

If  it  gets  hot  and  won't  prime,  pull  the 
overflow  shut  and  pull  the  handle  clear 
back,  letting  the  steam  blow  back  in  tank, 
emptying  the  feed  pipe  and  hose  of  water, 
then  open  the  overflow  and  pull  handle  to 
priming  position  when  water  filling  the 
hose  and  feed  pipe  suddenly,  the  water  is 
caught  on  the  bound  and  the  injector  is 
primed.  The  same  method  will  apply  to 
almost  all  injectors. 

If  the  injector  is  shut  off  and  steam 
blows  out  of  overflow,  there  are  only  two 
places  to  grind  in,  either  on  solid  spindle 
5  or  on  valve  4.  You  will  find  an  in- 
jector sometimes  that  will  not  work  after 
priming  it  and  pulling  it  clear  back,  but  if 
you  prime  it  and  pull  the  handle  back  to 
the  position  that  it  has  been  almost  con- 
stantly worked  at.  and,  drawing  the  over- 
flow shut,  it  will  work  all  right.  In  that 
case  you  will  find  the  combining  tube  2 
limed  up  so  it  will  scarcely  move,  and 
when  injector  breaks  you  will  not  hear 
the  combining  tube  click. 

The  decline  of  this  injector  is  gradual, 
and  will  commence  causing  trouble  by 
breaking,  which  finally,  as  the  wear  pro- 
gresses, gets  worse,  and  finally  ceases  to 
operate.  A.  A.  Lindlev. 

Oskaloosa,  Iowa. 


smoke.  The  officials  are  always  finding 
fault,  but  it  is  only  the  fireman  they  are 
after.  The  engineer  is  reputed  to  be  all 
right. 

If  the  fireman  could  have  the  master 
mechanic  or  traveling  engineer  with  him 
every  trip  he  would  have  plenty  of  steam 
and  save  coal.  But  just  as  soon  as  they 
are  off  the  engine,  the  engineer  throws 
the  lever  in  the  corner,  pulls  the  throttle 
wide  open  and  lets  her  slip  till  the  grates 
lift  up  in  the  firebox.  Then  the  fireman 
puts  in  coal  and  it  goes  right  down  on  the 
grates  and  a  clinker  is  made.  Then  the 
steam  begins  to  go,  and  water  too.  The 
engineer  looks  down  at  the  fireman  and 
says,  "Give  her  more  coal ;  you  are  laying 
off."  The  fireman  goes  to  spading  till  the 
next  stopping  place.  Then  the  engineer 
gets  down  and  looks  in  the  firebox,  and 
says  to  the  fireman :  "You  have  got  too 
much  coal  in  her,  and  a  box  full  of  clink- 
ers." Then  the  engineer  comes  in  to  the 
foreman  and  says :  "That  fireman  is  no 
good ;  he  can't  make  steam  for  a  barber 
shop." 


and  waste,  and  get  the  biggest  mileage. 
But  if  they  hate  one  another,  all  they  look 
for  is  the  place  to  unload,  and  the  com- 
pany has  got  to  stand  the  loss  of  coal,  oil, 
etc. 

Think  of  this  and  see  if  it  is  only  the 
fireman.  Engineers  are  all  right  in  their 
way,  but  some  don't  weigh  enough. 

A.  L.  ECKHART. 

Bloomington,  III. 


Finding  the  Meeting  Point. 

The  question  sometimes  comes  up  of  the 
meeting  point  of  two  trains  which  are 
moving  at  different  speeds.  Some  for- 
midable formulas  with  x,  y,  s's  and  other 
fixings  which  paralyze  an  engineer  or 
shop  man  have  been  worked  out  for  this, 
but  in  reality  the  question  can  be  readily 
solved  by  anyone  who  can  add,  multiply 
and  divide. 

After  studying  over  a  formula  of  this 
kind  for  several  minutes,  I  was  sur- 
prised to  find  how  simple  the  question 
really  was.  While  in  actual  service  this  is 
practically  never  required,  it  may  pay  to 
try  it  and  see  how  easy  it  is. 

Suppose  that  two  trains  A  and  B  start 
from  stations  100  miles  apart.     A  runs  50 


SELLERS   1876  INJECTOR. 


Fireman's  View    of  Smokeless  Firing. 

I  have  been  a  reader  of  your  paper  for 
twelve  or  thirteen  years,  and  find  that 
everj'one  is  trying  to  make  a  good  fire- 
man and  save  coal  and  oil,-  do  his  work 
neatly  and   fire  the  engine   without  black 


When  we  are  running  along  the  engi- 
neer will  drop  her  in  12  or  15  inches  for 
a  train  length  and  then  pull  her  back  in 
to  6  inches.  Your  fire  may  be  in  good 
shape  for  lever  in  6  inches,  but  when  12 
or  15  inches  take  place,  big  holes  are  cut 
in  the  fire  and  the  steam  goes.  You  will 
work  and  get  the  fire  in  shape  again  and 
steam  up.  Up  she  comes  in  6  inches  and 
off  goes  the  pop.  The  engineer  says,  "You 
have  always  got  her  popping  or  else  no 
steam."  It's  the  fireman.  He  wastes  the 
coal  and  oil,  fills  the  boilers  too  full  of 
water.  That  uses  up  valve  oil  and  cuts 
the  valves  and  makes  all  the  black  smoke. 

I  have  fired  now  eleven  years,  have 
worked  as  a  machinist  thirteen  years,  and 
I  think  I  know  a  little  about  how  it  goes 
nn  the  road  with  engineers  and  firemen. 

My  belief  is,  never  keep  two  men  on 
an  engine  that  can't  get  along  together. 
If  they  agree  they  will  work  for  each 
other's  interest,  and  that  is  the  company's 
interest.     They  will  try  and  save  coal,  oil 


miles  an  hour ;  B  runs  40  miles  an  hour. 
Where  will  they  meet,  and  how  long  after 
they  start?  Add  50  and  40  together  and 
get  90  miles,  distance  covered  in  one  hour. 
Divide  100  by  90  and  get  i  1-9  hours  as  the 
time  taken  to  cover  the  100  miles.  The 
distance  each  will  run  will  of  course  equal 
speed  multiplied  by  hours,  and  50  times 
I  1-9  =  55  5-9  miles,  while  40  times  I  1-9 
=  44  4-9.  These  added  together  equal 
the  total  distance  of  100  miles. 

If  the  distance  is  only  72  miles,  and  the 
trains  run  36  and  24  miles,  we  have  36  -|- 
24  =  60.  Divide  72  by  60  and  we  get  i  l-S, 
or  1.2.  Multiplying  36  by  1.2  we  get  43.2 
miles,  and  24  times  1.2  =  28.8.  These  two 
make  the  72  miles  and  show  that  the  meet- 
ing point  would  be  43.2  miles  from  the 
starting  point  of  fast  train  and  28.8  miles 
from  other  point.  If  you  want  the  time  in 
minutes,  multiply  the  hours  1.2  by  60,  and 
we  have  72  minutes  after  leaving  time  for 
both  trains.  I.  B.  Rich. 

Honeybrook,  Pa. 
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A  Milling  Rig  for  a  Lathe. 

In  one  of  the  shops  in  which  I  worked  a 
number  of  years  ago  we  had  some  peculiar 
packing  rings  for  piston  heads.  The 
joints  were  milled  so  as  to  fit  together 
and  make  a  tight  job,  or  at  least  that  was 
the  intention. 

These  joints  could  not  be  handled  very 
well  on  a  milling  machine,  and  as  we  were 
not  blessed  with  a  decent  one  anyhow, 
we  were  not  troubled  on  that  score. 

One  of  the  ingenious  chaps  rigged  up  a 
fixture  like  the  sketch,  which  was  put  on 
an  18-inch  lathe  when  it  was  needed,  and 
it  made  a  very  handy  rig  for  the  work. 
The  upright,  shown  in  Figs.  I  and  2,  fit- 
ted the  ways  of  the  lathe,  and  was  well 
supported ;  it  had  a  vertical  slot,  as  shown 
in  dotted  lines,  so  as  to  allow  for  different 
radius  rings.  There  were  separate  front 
or    swinging    pieces    for    each    size,    each 


An  injector  has  to  be  in  good  order  10 
lift  water  very  far  and  work  to  its  full 
range  of  capacity.  Of  course,  when  new 
from  the  makers  they  will  lift  water  right 
out  of  the  pit  under  the  engine;  but  it  is 
only  a  short  time,  in  some  sections  of  the 
country,  before  the  tubes  are  limed  up  and 
do  not  prime  freely  nor  throw  its  full  ca- 
pacity when  at  work. 

We  are  led  to  these  questions  by  noting 
the  location  of  the  injectors  on  several 
prominent  roads,  some  of  which  are  set 
down  as  low  as  possible  and  not  have  the 
water  from  a  full  tank  waste  through  the 
overflow  when  not  working,  and  others 
set  very  high  up;  the  latter  give  more 
trouble  than  the  low  ones. 

But  to  get  back  to  the  first  question : 
What  does  it  cost  to  lift  all  the  water  used 
in  a  day  on  a  big  railroad  this  extra  2  to  6 
feet?     And   is   not   economy   in   this   line 


One  difficulty  with  this  inside  pipe  is, 
that  it  will  fill  up  with  scale  faster  than 
one  on  the  outside.  The  outside  pipe  is 
comparatively  cool,  so  very  little  of  the 
scale  will  stick  on  the  inside  of  it.  Inside 
the  boiler  the  conditions  are  quite  differ- 
ent. The  pipe  passes  through  the  hot 
steam  and  water,  so  the  feed  water  is 
heated  ju->t  as  hot  while  passing  through 
the  pipe  and  deposits  its  scale  in  the  pipe, 
which  soon  fills  it  up  in  a  hard-water  dis- 
trict. 

If  the  pipe  is  of  a  generous  size  it  may 
take  some  time  for  this  to  occur;  but  when 
it  does,  it  must  be  cleaned  out  or  the  in- 
jectors will  not  work  with  full  capacity. 

Lagging  the  delivery  pipe  when  outside 
the  boiler  will  prevent  the  loss  of  much 
heat.  John  W.  Troy. 

Detroit,  Mich. 
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within  a  worm  thread  cut  on  edge  for 
feed,  and  a  lip  I  for  supporting  work. 
This  swing  arm  faced  the  lathe  spindle 
and  the  cutter  c  did  the  work. 

It  would  have  been  easy  to  connect  the 
swinging  arm  to  a  nut  on  the  screw  by  a 
link,  and  then  make  one  arm  do  for  all 
sizes  by  blocking  up  to  hold  the  work. 
This  can  be  figured  out  by  whoever  wants 
to  use  it.  R.  E.  Marks. 

Camden,  N.  1. 


worth  looking  after  just   as   much   as   in 

any  other  line?     It  is  the  little  economies 

constantly  looked  after  that  make  success. 

Fort  Wayne,  Ind.         Wm.  Hartman. 


Lifting  Injectors  5et  Too  High. 

One  of  the  points  of  economy  on  a  loco- 
motive that  is  frequently  overlooked  is 
placing  the  injectors  too  high  above  the 
water  supply  in  the  tank. 

It  takes  power  to  elevate  this  body  of 
water,  something  over  2.000  gallons  per 
hour  on  an  ordinary  sized  engine,  or  pretty 
close  to  17,000  pounds  raised  from  2  to  6 
feet  every  hour.  This  power  is  produced 
by  the  use  of  steam,  and  is  a  drain  on  the 
boiler  just  as  much  as  any  other  steam 
used.  Just  how  much  this  costs  per  hour 
is  not  so  much  a  matter  of  comment  as  the 
question :  Is  this  not  a  useless  expense  that 
could  be  avoided  by  setting  the  injectors 
just  above  the  level  of  the  water  when  the 
water  is  in  the  tank? 


Inside  Injector  Delivery  Pipes. 

In  regard  to  the  question  raised  in  your 
last  issue  by  Mr.  Marks,  of  Camden,  about 
piping  the  injector  delivery  pipe  through 
the  boiler  to  the  front  end  inside  the  steam 
space,  instead  of  outside,  this  is  frequently 
done.  It  is  the  common  practice  on  the 
Canadian  Pacific  Railway.  Where  the  feed 
water  is  soft  and  good,  it  is  successful. 
If  the  water  is  hard  and  full  of  solids 
which  are  separated  by  heat  from  the  feed 
water,  it  does  not  work  quite  as  well. 

The  check  valves  are  fastened  to  the 
boiler  head  in  the  cab,  and  a  pipe  runs  to 
the  front  end  delivering  the  water  up 
near  the  place  the  checks  are  ordinarily 
placed  on  the  side  of  the  boiler. 

I  have  seen  engines  with  the  check  valve 
case  located  on  top  of  the  boiler  near  the 
front  of  the  cab  with  both  injectors  piped 
to  it.  With  this  arrangement  the  inside 
delivery  pipe  cannot  be  easily  removed. 
When  they  pass  through  the  boiler  head, 
the  joint  can  be  opened  and  the  pipe 
drawn  out. 


Wash  Out  Kinks. 

In  the  Western  avenue  engine  house  of 
the  Chicago,  Burlington  &  Quincy  Rail- 
road at  Chicago  there  is  a  portable  plant 
for  washing  out  and  filling  up  locomotive 
boilers,  that  is  worthy  of  mention. 

A  small  Worthington  duplex  pump  Is 
mounted  on  a  low  four-wheeled  truck 
with  suction  hose  to  connect  to  the  water 
pipe  from  the  elevated  tubs  in  the  yard. 
A  branch  from  this  pipe  comes  up  between 
the  pits.  The  steam  pipe  runs  around  the 
entire  house  overhead,  with  branches  or 
drop  pipes  between  the  pits.  The  steam 
end  of  the  pump  is  connected  to  this  pipe ; 
100  pounds  of  steam  is  carried  when  wash- 
ing out,  and  a  lower  pressure  at  other 
times.  The  steam  exhaust  from  the  pump 
is  piped  to  the  other  end  into  the  suction, 
thus  doing  away  with  the  steam  in  the 
house  and  utilizing  the  heat  in  the  wash- 
out water.  There  is  about  20  pounds 
pressure  in  the  suction  hose  from  the  ele- 
vated tanks.  With  the  steam  pump  a  very 
high  pressure  can  be  obtained  when 
needed.  In  addition  to  the  heat  from  the 
exhaust  steam  of  the  pump,  there  is  a 
steam  pipe  connected  to  the  water-pipe 
valve  at  the  floor,  by  which  the  water  can 
be  heated  very  hot  when  filling  up  the 
boiler,  and  thus  have  a  hot  boiler  when  fire 
is  lighted — quite  a  saving  of  boilers,  as 
well  as  time  of  the  engine.  Hot-water 
valves  are  used  in  the  pump,  so  they  never 
stick  at  any  temperature. 

Chicago,  III.  James  Raymond. 


The  Union  Pacific  Railroad  people,  who 
have  nearly  all  their  locomotives  equipped 
with  diamond  smokestacks,  are  putting  ex- 
tension fronts  upon  all  their  passenger  en- 
gines. The  particular  extension  front  in 
most  favor  is  called  the  Turner,  and  orig- 
inated somewhere  in  Colorado.  If  the 
father  will  send  particulars  of  his  pater- 
nity, with  blueprint  and  particulars  con- 
cerning his  ideas  of  what  an  extension 
front  ought  to  be  and  do,  we  will  publish 
them. 
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Handling  Boiler  Tubes. 

One  of  the  neatest  plants  for  handling 
boiler  tubes  in  a  repair  shop  seen  recently 
is  at  the  West  Philadelphia  shops  of  the 
Pennsylvania  Railroad,  and  is,  we  under- 
stand, due  to  Mr.  William  B.  Norris,  gen- 
eral foreman  of  these  shops.  The  outline 
sketch  in  Fig.  i  gives  an  idea  of  the  ar- 
rangement, and  beginning  with  the  fur- 
nace at  the  left  we  have  the  welder,  con- 
sisting of  three  rolls  and  a  mandrel,  which 
welds  on  the  end. 

The  swage  shown  next  is  a  small  power- 
hammer  arrangement ;  while  next  comes 
the  testing  machine,  which  is  of  novel  de- 
sign. The  tubes  are  laid  on  the  inclined 
rolling  way  and  go  against  the  end  of 
block  A,  as  shown  at  c.  Fig.  2.  There  are 
two  of  these  supports  or  blocks  A  and  B, 
separated  by  6  or  8  feet.  The  tube  e  is  in 
the  center  position,  and  ready  to  be  tested. 
The  block  A,  and  in  fact  all  of  the  sur- 
faces are  inclined  slightly,  so  that  tubes 
will  roll  away  as  soon  as  released. 

The  piece  B,  or  lifter,  is  normally 
dropped,  as  in  Fig.  2,  but  is  raised  by  air. 
It  operates  as  follows :  With  tubes  on  in- 
clined way,  as  in  Fig.  2,  the  tube  c  stops 
against  end  of  block  A.  Piece  B  rises  and 
lifts  c,  allowing  it  to  roll  along  to  point  on 
B,  as  at  d.  End  of  piece  B  stops  next 
tube,  as  at  h.  When  B  drops,  as  it  does 
immediately,  tube  d  drops  into  e,  and  is 
tested,  while  tubes  roll  down  against  A 
again,  as  at  c.  The  next  rise  of  B,  after 
tube  is  tested,  rolls  this  tube  to  f,  while 
the  others  advance  one  step  each,  the  next 
one  dropping  into  position  for  testing. 
The  second  drop  of  B  allows  tube  f  to 
roll  off  on  to  t'.ie  next  inclined  way,  and  it 
is  then  in  position  for  grinding  at  the 
wheel  shown  in  Fig.  I.  It  is  a  very  neat 
device  and  does  the  work  rapidly. 


The  Car  Inspector. 

At  a  farewell  banquet  given  to  Mr.  J. 
N.  Barr  on  his  leaving  the  Chicago,  Mil- 
waukee &  St.  Paul,  Mr.  T.  R.  Morris, 
foreman  of  car  repairs,  among  other  things 
said : 

"One  of  the  most  important  men  of  the 
car  department  on  the  road  is  the  car  in- 
spector ;  I  think  I  can  say  he  is  the  most 
important.  I  am  a  great  friend  of  the  car 
inspector,  and  think  he  is  not  appreciated 
as  he  should  be.  Almost  any  railroad 
man,  if  it  is  put  squarely  to  him,  will 
acknowledge  that  the  inspector  is  a  very 
necessary  part  of  the  machine ;  but  they 
cannot  'enthuse'  over  him ;  there  is  no 
halo  around  his  head.  The  engineer  wears 
the  halo.  I  do  not  want  to  detract  any 
from  the  honor  of  the  engineer;  but  when 
he  has  made  a  good  run  with  forty  or 
fifty  cars  of  assorted  sizes,  ages  and  builds, 
and  has  brought  his  train  safely  through 
10  the  terminal,  I  want  to  see  the  inspector 
get  a  little  of  the  credit  for  it.  Do  not 
give  all  the  praise  to  the  engineer.  The 
car  inspector  made  this  good  run  possible 


by  seeing  that  the  wheels  were  all  safe, 
the  boxes  well  packed,  the  brakes  in  good 
order,  the  drawbars  sound,  and  various 
other  parts  in  shape  to  stand  the  strain  of 
a  fast  run.  I  think  the  records  will  show 
the  percentage  of  wrecks  due  to  negli- 
gence of  the  car  inspector  is  very  small 
indeed. 

"He  is  not  usually  a  thing  of  beauty, 
and  sometimes  his  language  has  a  foreign 
twang,  but  his  eye  is  in  the  right  place. 

"The  car-department  employe  on  the 
road  is  in  a  position  to  be  of  great  assist- 
ance to  the  head  of  his  department,  if  he 
will  take  advantage  of  his  opportunities 
and  report  intelligently  the  results  of  his 
observations.  He  sees  the  cars  in  actual 
service,  knows  the  value  of  different  de- 
vices, and  while  he  cannot,  perhaps,  ex- 
plain in  scientific  terms  the  reasons  for 
certain  actions,  his  information  is  such  as 
will  enable  him  to  know  what  will  follow 
under  certain  conditions,  and  to  prepare 
for  the  emergency.  He  is  very  often  com- 
pelled to  make  repairs  with  few  and  primi- 


way  of  thinking,  be  an  admission  that 
there  were  some  things  that  he  did  not 
know  all  about  before.  He  is  the  man  who 
sets  out  a  bad  order  car  and  wires  the 
train-despatcher  a  list  of  defects,  using 
technical  terms  that  would  swamp  the 
Master  Car  Builders'  dictionary.  Words 
which  to  the  unitiated  are  mysterious, 
have  a  charm  for  him.  'Needle  beam,' 
'rocker  iron'  are  good  words,  and  he  ap- 
plies them  indiscriminately.  He  likes  to 
talk  about  a  sprung  journal,  though  I 
doubt  that  he  ever  saw  one.  and  every  one 
of  the  115  different  makes  of  Master  Car 
Builder  couplers  are  Janneys.  If  his  direc- 
tions were  followed  there  never  would  be 
another  hot  bo.x  on  the  road.  He  has  noth- 
ing but  contempt  for  the  repairer  who 
goes  out  on  the  road  to  fix  a  hot  box  on 
a  car  he  has  set  out,  notwithstanding  the 
fact  that  the  despised  car-tinker  puts  the 
car  in  shape  to  run  in  about  one-half  the 
time  the  conductor  wasted  on  it. 

"A  man  of  his  stamp  was  probably  re- 
sponsible for  a  message  that  once  came  to 
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live  tools  and  any  material  that  he  can 
pick  up.  Perhaps  a  train  of  important 
freight  is  waiting  for  the  car  he  is  work- 
ing on  and  the  conductor  is  impatient  to 
get  away ;  he  makes  temporary  repairs,  it 
may  be,  but  his  judgment  in  regard  to 
safety  of  the  work  must  be  good. 

"The  man  who  goes  out  from  a  terminal 
to  fix  a  car  set  out  at  some  small  station 
on  account  of  bad  order,  has  much  to  con- 
tend with. 

"The  freight  conductor  who  boasts  of 
having  run  a  train  for  ten  years  on  the 
P.  D.  Q.  road,  eight  or  nine  years  on  the 
A.  B.  C.  Short  Line  and  a  number  of 
years  on  each  of  two  or  three  others,  per- 
haps is  the  cause  of  a  good  deal  of  trouble 
to  us.  In  his  case  the  old  saying  of  'A 
little  learning  is  a  dangerous  thing'  is 
exemplified  very  forcibly.  He  might  at 
one  time  have  known  a  little  about  the 
construction  of  a  car,  but  in  his  opinion 
he  knew  it  all,  and  he  took  such  pride  in 
his  knowledge  that  he  was  unwilling  to 
learn  anything  new,  as  this  would,  in  his 


us  at  Chicago,  which  stated  that  a  coach 
was  set  out  at  a  certain  station,  with  a 
truck  bolster  broken.  Not  having  a  bolster 
of  the  kind  required  on  hand,  we  hurriedly 
framed  one  and  sent  men  out  on  the  first 
passenger  train  to  make  necessary  repairs. 
When  they  examined  the  car  for  the 
broken  bolster  they  failed  to  find  it,  but 
found  instead  a  cracked  equalizer,  which, 
however,  did  not  prevent  the  car  coming 
to  Chicago  by  freight  train  without  repairs 
being  made. 

"From  ten  to  fifteen  years  ago  the  over- 
loading of  cars  kept  the  car  men  at  ter- 
minal points  busy  watching  to  prevent 
their  breaking  down,  due  to  excessive 
load.  At  that  time  a  60,000-pound  capa- 
city car  was  an  exception,  and  a  40,000- 
pound  was  the  largest  in  general  use.  We 
have  very  little  of  this  now,  as  a  60,000- 
pound  capacity  is  the  smallest  built.  You 
are  all  familiar  with  the  small  white  cards 
put  on  new  cars  at  West  Milwaukee. 
They  are  placed  near  the  capacity  mark, 
and  instruct  the  shipper  not  to  load  above 
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oni'-lialf  the  capacity  until  ten  days  after 
the  stenciled  date. 

"A  few  months  ago  I  was  talking  with 
a  lumber  dealer  located  in  Northern  Wis- 
consin, and  we  had  occasion  to  refer  to 
the  new  box  cars  that  this  company  was 
then  building.  He  said  he  was  much 
pleased  with  them,  as  he  could  get  a  good 
load  of  lumber  in  them,  and  remarked  he 
had  had  one  in  his  yard  a  short  time  be- 
fore, that  had  been  out  of  the  shops  only 
two   days.     I   told   him    I   hoped   he   had 


Stiffer  Drawbar  SprinKs. 

In  the  onward  march  of  progress  and 
improvement  in  locomotive  building,  larger 
and  more  powerful  locomotives  are  com- 
ing into  service  every  day.  This  is  the 
only  kind  of  power  that  can  handle  freight 
profitably,  for  there  is  no  profit  or  even 
enough  revenue  to  meet  the  operating  ex- 
penses in  a  short  freight  train  on  one  of 
the  trunk  lines,  and  it  takes  powerful  en- 
gines to  move  long  and  heavy  trains. 

But  at  the   same   time   there   are   thou- 
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■noticed  the  white  card,  and  put  a  small 
load  in  the  car.  He  replied  he  could  not 
afford  to  send  a  car  out  with  half  a  load. 
and,  not  wishing  to  disobey  instructions. 
held  the  car  in  his  yard  eight  days,  until 
the  time  limit  had  expired,  and  then 
loaded  it  to  its  full  capacity." 


Mr.  W.  F.  Cleveland,  whose  letter  in 
regard  to  the  lagging  of  valves  was  pub- 
lished in  the  November  issue,  writes  that 
he  was  only  considering  high  speed,  as 
the  momentum  of  valve  hardly  counts  at 
low  speeds. 


sands  of  cars  in  service  whose  draft 
springs  and  draft  rigging  are  not  of  a 
character  to  stand  the  tremendous  strains 
put  upon  them  when  placed  next  to  these 
heavy  engines.  The  power  required  to 
compress  an  ordinary  draft  spring  is  not 
far  from  16.000  pounds ;  a  few  of  the  later 
patterns  come  up  close  to  20.000  pounds. 
As  soon  as  this  spring  is  compressed  solid, 
it  might  as  well  be  a  solid  washer  as  far 
as  relieving  the  direct  strain  on  the  draft 
rigging  is  concerned. 

Now,  an  ordinary  ten-wheel  freight  en- 
gine carrying  200  pounds  of  steam,  with 


18  X  24  cylinders  and  drivers  60  inches  in 
diameter  outside  the  tires,  has  a  tractive 
force  of  22,000  pounds,  which  will  close 
up  the  draft  springs  solid  at  the  head  end 
of  the  train,  and  the  springs  for  some  dis- 
tance from  the  head  of  the  train  will  be 
closed  up  solid  also. 

When  a  heavy  train  pulls  out  past  you, 
look  at  the  drawbars  as  the  cars  go  by,  and 
you  will  see  that  it  is  quite  a  ways  back 
on  the  train  before  you  see  one  that  doe» 
not  seem  to  be  out  solid.  You  must  get 
back  to  a  car  where  the  resistance  to  being 
[lulled  is  less  than  the  stiffness  of  the 
ilrawbar  springs. 

A  practical  illustration  of  this  can  be 
Kivenbytakingseveral  spring  balances  such 
as  are  used  for  weighing  small  weights, 
hooking  them  together  tandem  style  in  a 
string,  pulling  at  one  end  till  the  scale 
shows  a  strain  of  16  pounds,  when  all  the 
other  scales  will  show  a  pull  of  16  lbs.  also 

Now,  a  point  that  interests  the  engineer 
who  is  drawing  the  train,  and  the  train- 
man who  is  watching  to  see  that  it  does 
not  suffer  from  a  break  in  two,  is,  should 
not  the  strength  of  the  drawbar  springs  be 
increased  in  proportion  as  the  tractive 
force  of  the  locomotive  has  been  increased 
in  the  new  equipment  being  built?  This 
will  relieve  the  strain  on  the  draft  gear 
and  make  a  more  elastic  train  to  handle. 

Some  day  soon  all  the  drawbars  will  be 
of  the  Master  Car  Builder  type,  which 
makes  such  a  close  coupling  that  the 
spring  slack  will  be  about  all  there  is  in  a 
train.  When  the  Master  Car  Builder  type 
was  first  adopted  it  was  popularly  sup- 
IJosed  that  an  engine  could  not  start  as 
many  cars  with  this  type  as  with  the  link 
and  pin  couplings,  but  experience  showed 
that  the  spring  slack  with  the  light  en- 
gines and  cars  of  that  day  was  sufiRcienl 
10  help  out  in  starting  the  train.  Now  't 
will  not  help  out  so  much.  The  tractive 
force  of  the  engines  has  increased  to  over 
50,000  pounds  in  the  case  of  a  few  of  the 
largest  locomotives.  This  is  equalled,  and 
in  some  cases  exceeded,  by  the  power  of 
the  two  engines  used  in  double-heading  on 
many  trunk  lines. 

The  springs  cannot  have  much  more 
travel  while  being  compressed  to  their  full 
extent  than  the  ones  now  in  use,  or  it 
will  interfere  with  the  operation  of  the 
air  brake,  by  allowing  the  hose  to  stretch 
apart,  so  as  to  start  small  leaks. 

Of  course,  cars  of  uncertain  age  and 
limited  strength  will  soon  be  pulled  to 
pieces  when  they  are  placed  next  the  big 
engines,  and  this  will  be  a  menace  to 
safety  of  the  train.  Get  the  big,  new  cars 
next  the  big,  new  engines. 


"Why  in  thunder  do  you  handle  those 
brakes  so  hard?"  demanded  a  wrathy  road 
foreman  of  a  German  engineer  who  held 
a  reputation  for  being  "a  stiff  braker"  and 
for  "tearin'  things  up."  "Vy !"  replied  the 
surprised  driver,  "I  dink  I  handle  him 
easy.    I  only  pull  him  on  mit  one  handt." 
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Draft  Appliances  and  Extended  Smoke- 
boxes. 

The  development  of  the  different  parts 
of  the  locomotive  from  the  most  primitive 
form  to  the  shapes  and  dimensions  that 
are  the  most  simple,  durable,  efficient,  and 
hence  the  proper  forms  of  use,  presents  re- 
markably interesting  subjects  of  study. 
None  of  these  divisions  of  locomotive  de- 
velopment presents  more  curious  phases  of 
study  than  that  of  locomotive  draft  appli- 
ances. In  a  paper  by  the  well-known  en- 
gineering expert,  Mr.  Snowden  Bell,  pre- 
sented to  the  Western  Railway  Club,  on 
"Locomotive  Front  Ends,"  an  excellent 
history  is  given  of  the  principal  appli- 
ances used  for  draft  inducing  and  spark 
arresting  purposes.  Unfortunately,  there 
is  a  natural  conflict  between  devices  de- 
signed to  promote  free  draft  and  those  in- 
tended to  prevent  spark  throwing ;  and  the 
conflict  between  the  free  passage  of  fuel 


gases  from  the  firebox  to  the  atmosphere 
and  the  obstructions  put  in  to  prevent 
tliese  gases  from  carrying  cinders  along 
has  led  to  the  multitude  of  inventions  that 
have  been  applied  to  the  front  end  of  loco- 
motives. 

Locomotives  had  been  in  use  a  long  time 
before  designers  and  master  inechanics 
recognized  the  importance  for  an  econ- 
omical standpoint  of  having  the  draft  ap- 
pliances arranged  in  the  manner  most  con- 
ducive to  the  economical  use  of  fuel,  the 
free  working  of  the  engine  and  restriction 
of  spark  throwing.  No  practical  arrange- 
ment has  yet  been  produced  which  would 
entirely  prevent  spark  throwing.  We  have 
seen  a  few  devices  that  prevented  spark 
throwing,  but  they  also  prevented  the  en- 
gine from  steaming  freely  enough  to  pull 
a  train. 

The  pioneer  builders  of  locomotives 
made  the  arrangements  for  carrying  off 
the  smoke  and  gases  after  the  designs  in 
use  with  stationary  boilers.  .A.t  first  it  was 
merely  a  chimney  with  a  widened  base  to 
form  a  smokebox.  The  steam  exhaust 
pipe  was  turned  for  convenience  into  the 
chimney,  and  it  was  accidentally  discov- 
ered that  the  exhaust  steam  produced  an 
artificial  draft  that  stimulated  the  fire. 
Peter  Cooper,  Ross  Winan,  Phineas  Da- 
vis, and  other  pioneer  builders  of  Ameri- 
can locomotives,  considered  that  fans 
should  be  used  to  stimulate  the  draft  in  a 
locomotive  furnace,  and  the  same  views 
were  shared  by  Ericsson,  Hedley,  Steph- 
enson and  other  pioneers  in  the  develop- 
ment of  the  British  locomotive.  It  was 
only  by  experiment  and  experience  that 
the  merits  of  draft  induced  by  exhaust 
steam  came  to  be  recognized.  The  siiri- 
plicity  of  this  method  of  inducing  draft 
naturally  appealed  to  the  good  sense  of 
engineers,  and  it  was  almost  universally 
adopted  on  both  sides  of  the  Atlantic 
about  the  same  time.  A  conspicuous  ex- 
ception was  the  Baltimore  &  Ohio,  whose 
mechanical  officials  adhered  to  the  fan  for 
several  years.  They  preferred  the  annoy- 
ance incident  to  the  operating  of  a  fan  on 
a  locomotive  to  the  drawbacks  of  back  pis- 
ton pressure  due  to  contracted  nozzles,  but 
they  eventually  chose  the  back  pressure  as 
the  lesser  of  two  evils. 

For  many  years  no  attempt  was  made  to 
ascertain  the  best  relative  sizes  of  smoke- 
box,  smokestack  and  exhaust  nozzle.  The 
smokebox  was  made  about  the  same 
length  as  the  cylinder,  the  smokestack  a 
little  less  than  the  diameter  of  the  cylin- 
der, and  the  nozzle  as  large  as  possible 
consistent  with  free  steaming.  Until  quite 
recently  all  European  locomotives  have 
had  no  draft  regulating  appliances  in  the 
smoke  box,  and  the  tubes  have  to  be 
cleared  of  cinders  at  the  end  of  each  run. 
There  are  very  few  locomotives  in  Europe 
equipped  with  spark  arresters. 

The  .spark  arrester  and  the  devices  in- 
tended to  regulate  the  draft  evenly 
through  all  the  tubes  originated  and  were 
developed  in  connection  with  American  lo- 


comotives. The  necessity  for  spark  ar- 
resters arose  when  wood  was  used  as  fuel, 
and  that  was  almost  from  the  beginning  of 
locomotive  history.  Mr.  Bell  tells  us  that 
early  spark  arrester  history  is  mainly  the 
recital  of  a  series  of  failures.  The  first 
spark  arrester  was  a  cap  of  netting  con- 
nected to  a  widened  top  of  an  otherwise 
open  stack.  The  next  step  was  putting  in 
a  cone  or  deflector  beneath  the  netting. 
The  netting  and  the  cone  were  the  ele- 
uicnts  of  nearly  all  the  spark  arresters  lo- 
cated in  the  smokestack.  There  have 
been  hundreds  of  spark-arresting  smoke- 
stacks patented,  but  the  cone  and  netting 
that  both  came  on  the  suggestion  of  neces- 
sity and  were  not  patented  were  the  most 
meritorious  features  of  all  of  them.  There 
were  wonderful  attachments  added  to  per- 
fect the  work  of  the  cone  and  netting,  and 
their  principal  success  was  in  obstructing 
the  draft  so  that  the  nozzles  had  to  be  re- 
duced to  a  ridiculous  extent  to  force  the 
fire  gases  through  the  obstructions. 

The  next  valuable  addition  to  locomo- 
tive draft  appliances,  the  petticoat  pipe  or 
lift  pipe,  was  given  to  railroads  by  an  un- 
known inventor.  That  was  the  first  suc- 
cessful appliance  invented  to  regulate  the 
flow  of  the  fire  gases,  so  that  it  should  be 
uniform  through  the  whole  of  the  tubes. 
It  went  through  many  modifications  of 
form,  but  proved  one  of  the  most  valuable 
devices  put  upon  a  locomotive.  About  the 
time  that  the  petticoat  pipe  began  to  spread 
into  use,  Isaac  Dripps,  of  the  Camden  & 
Amboy,  is  said  to  have  invented  the  deflect- 
ing plate.  Years  before  that  J.  Mcllwain 
applied  to  a  locomotive  smokebox  a  shed 
of  wire  netting  which  sloped  from  over 
the  upper  row  of  flues  to  the  bottom  of 
the  smokebox  in  front.  This  netting  and 
the  deflecting  plate  constituted  the  essen- 
tial elements  of  the  arrangement  of  spark 
arresting  in  connection  with  an  extended 
smokebox  and  open  stack. 

The  extended  smokebox  was  patented 
by  John  Thompson,  of  East  Boston,  then 
master  mechanic  of  the  Eastern  Railroad 
in  i860.  His  patent  did  not  embrace  a 
netting  or  other  spark-arresting  appliance, 
but  claimed  that  by  extending  the  smoke- 
box about  18  inches  the  sparks  drawn 
through  the  flues  are  deposited  by  gravity 
in  the  front  end  and  remain  there.  Mr. 
Thompson  stated  that  the  extended  smoke- 
bo.x  had  been  thoroughly  tested  on  seven 
locomotives,  and  was  found  successful. 
Other  railroads  did  not  find  that  the  plain 
extended  smokebox  was  a  spark  arrester, 
but  various  inaster  mechanics,  especially 
in  New  England,  got  experimenting  with 
it  in  a  tentative  fashion.  The  open  stack 
was  recognized  as  a  good  feature,  for  it 
enabled  the  exhaust  to  throw  the  sparks 
high  in  the  air  and  the  smoke  was  forced 
far  enough  upwards  that  it  did  not  trail 
upon  the  roofs  of  the  cars,  which  was  a 
good  thing  with  a  passenger  train.  This 
peculiarity  was  what  forced  the  extended 
smokebox  into  popular  favor. 

But  its  day  of  triumph  came  slowly.  The 
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netting  was  applied  by  uiic-,  aiui  varioii? 
forms  of  dellcclors  by  others,  but  its  prog- 
ress into  favor  was  very  slow.  Fifteen 
years  after  the  patent  was  granted  to  Mr. 
Thompson  tlie  principal  spark-arresting 
devices  in  use  were  the  bonnet  stack  for 
wood-burning,  and  the  diamond  stack  for 
coal-burning  locomotives. 

The  New  York,  New  Haven  &  Hart- 
ford began  to  use  the  extended  front  on 
many  engines,  and  Mr.  Hill,  master  me- 
chanic of  the  Camden  &  Amboy  in  1876, 
reported  very  favorably  to  the  Railway 
Master  Mechanics'  Association.  As  the 
Camden  &  Amboy  was  part  of  the  Penn- 
sylvania Railroad,  the  oflicials  no  doubt 
were  kept  advised  about  the  merits  of  the 
extension  smokebox.  After  trials  with  .1 
few  locomotives,  this  railroad  company 
adopted  the  extended  smokebox.  and  near- 
ly all  the  other  rairoads  in  the  country  got 
tumbling  over  each  other  in  the  wild  rush 
to  apply  the  extended  smokebox  to  their 
engines.  The  thing  became  the  latest  fad 
and  fashion,  and  no  more  investigation 
was  made  of  its  merits  than  there  gener- 
ally is  into  the  merits  or  value  of  a  new 
fashion  of  a  man's  coat  or  of  a  lady's 
bonnet. 

Years  ago  the  celebrated  engineers,  D. 
K.  Clark  and  Zera  Colburn,  had  carefully 
investigated  the  proper  proportion  of  dif- 
ferent parts  of  locomotives,  among  them 
the  cubical  content  of  smokebox  that 
would  produce  the  best  results  in  relatio.i 
to  size  of  firebox  and  boiler.  Those  famil- 
iar with  the  philosophy  of  locomotive  en- 
gineering soon  noticed  that  most  of  the 
extended  smokeboxes  were  too  large  for 
prodi  cing  the  best  draft  from  the  slowest 
exh;i  ^st  steam  velocity.  To  create  the 
nac-issary  draft  to  make  steam  with  a 
large  volume  of  smokebox,  the  velocity 
of  the  exhaust  steam  had  to  be  accelerated 
by  contracting  the  nozzle.  When  this  was 
pointed  out  to  the  adopters  of  huge  smoke- 
boxes  they  generally  wanted  to  talk  on 
some  other  subject. 

As  years  went  on,  however,  the  extended 
smokebox  began  to  fall  into  disrepute,  and 
committees  of  the  Railway  Master  Me- 
chanics' Association  were  repeatedly  ap- 
pointed to  investigate  the  subject.  One 
which  reported  favored  reducing  the 
length  of  the  smokebox,  and  took  the 
ground  that  the  smokebox  could  not  be  re 
garded  as  a  receptacle  capable  of  carrying 
all  the  cinders  during  a  trip.  The  form 
of  smokebox  found  most  satisfactory  was 
elaborately  illustrated  and  described,  and 
the  indications  are  that  railroad  com- 
panies are  returning  to  a  smaller  size  of 
smokebox.  The  Pennsylvania  Railroad 
is  moving  in  this  direction,  and  others  will 
lose  no  time  in  following  that  lead. 


One  of  the  questions  that  master  me- 
chanics are  asking  themselves  is,  "How 
much  larger  locomotives  can  we  run  eco- 
nomically?" It  is  quite  a  problem,  but 
most  of  them  feel  that  the  limit  has  not 
been  reached. 


Light  in  Siiops  and   Drawing  Rooms. 

The  great  improvement  over  old  condi- 
tions in  lighting  shops  impresses  anyone 
when  he  recalK  the  dingy  walls,  the  dark, 
dusty  rafters  and  the  gloomy  ceiling  we 
used  to  know.  These  seemed  to  absorb 
every  ray  of  light  that  straggled  through 
the  equally  dirty,  windows,  and  the  "port- 
able gas,"  in  the  shape  of  smoky  torches, 
had  to  be  resorted  to  early  in  the  day. 
Now  all  is  changed,  and  without  much 
exaggeration  we  might  call  it  the  "age  of 
whitewash,"  for  that  humble  servant  has 
become  recognized  at  its  true  value. 

This  change  has  come  from  two  causes 
— the  recognition  of  the  necessity  for  light 
shops  and  the  advent  of  the  pneumatic 
painting  machine,  which  has  supplanted 
the  negro  and  his  brush.  The  acknowl- 
edged necessity  for  more  light  would  have 
had  hard  work  to  obtain  the  money  needed 
by  the  old  method ;  but  the  whitewash 
sprayer  solves  this  problem  very  satisfac- 
torily. 

No  shop  with  an  air  compressor  has 
much  excuse  for  not  whitewashing  fre- 
quently, and  it  is  to  their  credit  that  they 
arc  not  looking  for  excuses.  They  realize 
the  necessity,  and  the  percentage  of  light 
shops  is  on  the  increase. 

The  question  of  windows  is  somewhat 
different,  and  it  is  still  a  problem  to  keep 
them  fairly  clean — this  being  a  case  where 
whitewash  will  hardly  answer.  The  dust 
can  be  blown  off  by  an  air  jet,  and  it  is 
probably  practical  to  wash  the  windows 
with  a  spray  of  soap  and  water ;  but  water 
flying  and  spattering  does  not  find  favor 
in  any  shop.  Luxfer  or  other  prisms  in- 
crease the  light  in  any  building  by — rough- 
ly speaking — gathering  the  rays  near  the 
window  and  projecting  them  into  the 
room.  The  question  of  dirt  remains,  how- 
ever ;  but  is  claimed  to  not  seriously  aflfect 
them. 

At  the  Schenectady  Locomotive  Works 
they  are  using  ribbed  glass  quite  exten- 
sively. This  has  a  series  of  fine  ribs  on 
one  side  and  is  plain  on  the  other.  It  has 
somewhat  the  appearance  of  ground  glass 
at  a  little  distance. 

Three  years'  use  of  this  in  their  shop 
was  so  satisfactory  that  it  was  used  in 
their  new  drawing  room  as  well.  This  is 
about  40  by  70  feet,  having  windows  on 
each  side  and  one  end.  The  ribbed  glass 
diffuses  the  light,  so  that  strong  shadows 
are  avoided  and  the  light  in  the  center  of 
the  room — 20  feet  from  either  window — 
is  better  than  with  ordinary  window  glass. 
The  natural  impression  that  considerable 
light  must  be  excluded  does  not  seem  to 
be  borne  out  in  practice.  They  also  have 
eight  new  inclosed  arc  lamps  of  800  candle 
power  each,  fitted  with  large  porcelain  re- 
flectors. These  are  giving  excellent  satis- 
faction and  make  a  remarkably  well- 
lighted  room. 

The  General  Electric  Company,  also  in 
Schenectady,  have  adopted  the  translucent 
fabric  for  skylights  and  all  places  where  it 


can  be  used.  The  effect  is  much  the  same 
as  that  of  ribbed  glass,  and  the  light  is 
nicely  diflTuscd  throughout  the  room  or 
building.  For  skylight  in  particular  it  is 
preferable  on  account  of  shutting  out  the 
glaring  light  that  plain  glass  would  admit. 
In  designing  buildings  for  shop  or  other 
industrial  purposes  the  question  of  win- 
dows and  skylights  is  an  important  one, 
and  the  artistic  ideas  of  the  architect 
should  not  be  allowed  to  interfere  too 
much  with  this.  An  instance  comes  to 
mind  where  the  windows  on  the  top  floor 
were  made  3  feet  shorter  than  was  neces- 
sary, to  please  the  architect,  and  it  was  al- 
ways regretted  that  he  was  not  killed  on 
the  spot.  May  the  number  of  clean  win- 
dows and  the  whitewashing  of  walls  be 
materially  increased,  as  both  denote  prog- 
ress. 


The  Wide  Firebox. 

The  wide  fireboxes  extending  over  the 
driving  wheels  seem  to  be  getting  a  very 
good  foothold  in  the  Eastern  States,  and 
it  would  not  be  at  all  surprising  if,  later 
on,  they  will  be  tried  again  in  the  West, 
where  the  conditions  of  the  fuel  and  water 
supply  will  allow.  Some  years  ago  a  num- 
ber of  engines  with  this  type  of  boiler  went 
West ;  but  they  were  not  a  success,  and 
no  more  were  ordered.  The  trouble  then 
was  said  to  be  that  the  crown  sheet  was  so 
close  to  the  grate  that  the  flame  from  a 
free-burning  bituminous  coal  had  an  in- 
jurious effect  on  the  sheet;  also  that  the 
unequal  expansion  and  contraction  of  the 
large  sheets  strained  them,  starting  leaks 
which  were  more  difficult  to  handle  than  in 
a  deep  box. 

Primarily,  the  large  grate  surface  of  this 
type  gives  a  chance  to  burn  a  quality  of 
coal  that  is  a  drug  in  the  East  and  of  very 
little  commercial  value,  and  which  cannot 
be  burned  at  all  in  a  narrow  and  deep  box. 
If  there  is  a  supply  of  such  coal  available 
in  the  West,  the  use  of  this  box  would  be 
in  the  line  of  economy  in  fuel  bills,  as  it 
can  burn  a  cheaper  grade  of  fuel,  and 
does  not  waste  as  large  a  percentage  as  a 
small  grate  surface  will.  The  draft  on 
the  fire  can  be  much  softer.  This  does  not 
tear  the  fire  in  holes  and  waste  the  heat 
already  made,  by  allowing  cold  air  to  pass 
through  ;  fewer  live  cinders  are  thrown  out 
of  the  stack,  with  a  consequent  decrease  in 
fire  claims — an  expensive  item  on  many 
railroads.  A  soft  exhaust  means  less  back 
pressure  against  the  piston  at  high  speeds. 
This  type  of  boilers  has  one  important 
qualification — they  are  excellent  steamers, 
possibly  on  account  of  the  larger  propor- 
tion of  cro\vn  sheet  heating  surface  in  the 
total  heating  surface.  A  firebox  that  is 
wide  at  the  grate  surface  and  gets  nar- 
rower towards  the  top  will  have  a  better 
circulation  of  water  to  the  hot  sheets  than 
the  other  type,  for  this  shape  allows  the 
steam  to  rise  without  interfering  with  the 
course  of  the  water  flowing  in  on  the 
sheet,  something  we  are  not  so  sure  of  in 
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the  standard  type  of  firebox,  narrow  at  the 
grates  and  increasing  in  width  higher  up. 
As  it  has  advantages  in  the  hne  of  in- 
creased steam  production,  it  will  hold  its 
own  where  boiler  power  is  necessary,  as 
in  the  later  designs  of  locomotives  every- 
thing else  is  considered,  in  a  measure,  sec- 
ondary to  boiler  power. 


Grinding  Shop  Tools. 

In  the  old  days  every  man  ground  his 
own  tool.s,  or  rather  the  tools  he  used,  and 
each  had  a  peculiar  turn  or  angle  which, 
in  his  eyes,  made  them  cut  better  than 
any  other  tool  in  the  shop.  This  included 
everything,  from  drills  to  milling  cutters, 
and  resulted  in  a  great  variety  of  shapes 
and  sizes.  It  also  took  considerable  of 
each  man's  time,  and  did  not  improve  the 
condition  of  such  tools  as  drills  (flat  or 
twist),  milling  cutters  or  reamers. 

The  drill  grinder  has  long  been  a  part 
of  nearly  every  tool  room,  and  no  one  will 
deny  that  drills  are  ground  more  uni- 
formly and  at  less  expense  than  by  the 
old  way.  They  also  do  better  work,  as 
the  cutting  angle  is  correct,  and,  being 
even,  they  drill  true  to  size. 

The  grinder  for  reamers  and  milling 
cutters  is  also  making  its  way,  and  the 
lathe  and  planer  tool  grinder  is  the  prob- 
lem in  many  shops  at  present.  Some  have 
adopted  it  and  are  using  it  with  success — 
others  have  tried  it  and  are  either  using  it 
in  a  half-hearted  way,  and  are  not  getting 
all  there  is  out  of  it,  while  some  have 
abandoned  it  altogether  and  call  it  a  fail- 
ure. 

Its  success  in  large  machine  shops,  how- 
ever, shows  that  it  can  be  made  a  paying 
investment,  while  the  results  obtained  in 
some  of  the  large  railroad  shops  show 
that  it  is  applicable  to  this  work  as  well  as 
to  any  other.  The  problem  is  in  its  ap- 
plication and  in  deciding  when  it  will  pay 
to  introduce  the  new  system.  This  de- 
cided, the  next  thing  is  to  determine  to 
use  it  successfully  by  adhering  strictly  to 
the  suggestions  of  the  makers. 

It  is  sometimes  objected  that  it  takes 
longer  to  set  the  machine  and  grind  a  tool 
than  to  do  it  by  hand,  and  the  objection 
shows  that  the  proper  use  of  the  tool 
grinder  is  not  understood  in  this  case. 

Having  the  grinder,  get  all  the  lathe  and 
planer  tools  in  the  tool  room.  Grind  all 
the  turning  tools  to  the  form  you  select 
for  that  kind  of  tool,  and  carry  this 
through  them  all.  Have  enough  of  each 
kind  so  you  always  have  a  supply,  and 
keep  them  in  the  tool  room,  subject  to  call. 
They  should  be  ground  in  as  large  lots  as 
possible,  as  it  reduces  cost  by  avoiding 
setting  the  machine  so  often. 

When  a  tool  is  dull,  let  it  be  brought 
(or  sent  in  a  large  shop)  to  the  tool  room 
and  exchanged  for  another — the  dull  ones 
can  be  ground  when  enough  have  col- 
lected. Two  or  three  can  be  issued  at 
once  to  avoid  delay  between  tools,  and  the 
machines  kept  constantly  at  work. 


The  main  difficulty  in  introducing  this 
seems  to  be  in  not  doing  it  entirely  accord- 
ing to  the  ideas  under  which  it  was  de- 
signed to  work,  or  of  trying  to  com- 
promise the  old  with  the  new.  With  each 
man  going  to  the  grinder,  setting  it  and 
grinding  his  tools,  it  becomes  an  expensive 
tool,  although  still  having  the  advantage 
of  uniformity.  But  with  all  the  tools  of 
the  shop  ground  by  one  man — or  more  if 
necessary — there  should  be  an  increase  in 
production.  And  unless  the  system  is 
thoroughly  carried  out,  there  is  little  use 
in  buying  a  grinder,  for,  like  many  other 
tools,  they  can  save  or  lose  money  ac- 
cording to  the  way  they  are  used. 


Advantage  of   Good  Tools   on    Repair 
Work. 

For  the  time  being  the  days  of  pinching 
poverty  have  passed  away  from  railroads, 
and  managers  as  a  rule  are  not  stricken 
with  resentment  or  panic  when  the  head 
of  their  mechanical  department  puts  in  a 
requisition  for  a  new  tool.  Those  con- 
cerned ought  to  profit  by  the  opportunity 
that  has  come  to  them,  and  put  as  many 
niodern  tools  as  possible  in  their  shops  to 
replace  those  that  have  earned  their  place 
in  the  scrap  heap.  We  do  not  know  of  any 
department  of  mechanical  industry,  except 
the  small  country  town  jobbing  shop,  that 
prolongs  the  life  of  a  tool  to  the  extent 
that  it  is  done  in  a  railroad  shop  where  the 
heads  of  the  company  are  eternally  plead- 
ing poverty.  In  the  management  of  com- 
panies the  rules  of  life  that  apply  to  indi- 
viduals hold  fairly  good.  Poverty  is  due 
in  a  great  measure  to  mismanagement. 
The  individual  who  purchases  everything 
of  the  cheapest  kind,  and  does  not  buy 
anything  till  the  want  of  it  has  become 
pressing,  is  not  likely  to  be  prosperous  in 
life.  In  like  manner  the  manager  of  a 
corporation  that  follows  a  similar  policy 
upon  a  larger  scale  is  almost  certain  to 
keep  his  employers  poor  and  their  property 
in  bad  condition. 

What  was  once  one  of  the  most  prosper- 
ous railway  corporations  in  the  United 
States  was  brought  to  the  hands  of  a  re- 
ceiver primarily  because  its  management 
fell  into  the  hands  of  men  who  followed 
the  policy  of  clinging  to  the  practices,  the 
tools  and  the  equipment  that  had  been  used 
when  the  road  was  working  itself  upward. 
The  men  who  used  the  tools  and  practices 
that  were  modern  twenty  years  earlier 
knew  their  business  and  would  probably 
have  changed  their  ways  when  conditions 
changed ;  but  they  passed  away  and  men 
took  charge  who  knew  nothing  outside  the 
traditions  of  their  fathers. 

It  is  well  known  that  a  manufacturer 
who  has  to  meet  competition  in  the  open 
market  is  compelled  to  use  the  very  best 
and  most  developed  tools  known  to  his 
line  of  business.  The  grim  tyranny  of  un- 
restricted competition  is  compelling  rail- 
road companies  to  transport  passengers 
and    freight    on    a   very    slim    margin    of 


profit,  yet  a  great  many  of  the  managers 
ignore  the  opportunity  to  keep  down  the 
cost  of  repairs  by  using  the  best  tools  and 
the  best  methods  for  doing  the  work.  It 
is  not  long  ago  that  the  head  of  the  me- 
chanical department  made  the  statement 
in  a  public  meeting  that  first-class  tools 
were  not  necessary  in  doing  repairs  to 
railroad  rolling  stock.  That  man  is  either 
too  much  dominated  by  the  cheese-paring 
policy  that  is  sometimes  encouraged  by 
those  who  pass  or  reject  requisitions,  and 
wanted  to  make  believe  that  he  enjoyed 
snubbing,  or  he  was  the  worst  kind  of  a 
back  number. 

The  repairing  of  locomotives  takes  from 
20  to  30  per  cent,  of  the  expense  per  mile 
of  operating  the  locomotives.  With  the 
very  best  kind  of  tools  and  methods  this 
might  be  reduced  from  20  to  25  per  cent. 
The  season  of  prosperity  is  the  season  in 
which  to  introduce  the  means  of  reducing 
expenses  in  a  proper  way.  Those  who 
follow  this  policy  will  find  it  exerting  good 
influence  when  the  inevitable  hard  times 
come  round  again. 


Learning  From  Each  Other. 

It  is  said  by  those  who  are  in  a  position 
to  know,  that  the  firemen  who  are  sepa- 
rated from  the  engineers  by  the  wide  fire- 
boxes of  the  Wootten  boilers  do  not,  as  a 
rule,  pick  up  information  about  the  details 
of  running  a  locomotive  and  handling  a 
train  anywhere  as  accurately  or  as  fully 
as  when  the  men  are  working  on  the  same 
deck. 

We  have  no  reason  to  doubt  this  state- 
ment, if  we  confine  it  to  the  case  of  a  man 
who  does  not  try  to  inform  himself  on  the 
details  of  work  which  at  some  future  time 
he  may  be  called  upon  to  do.  But  for  the 
bright,  pushing  fireman  who  looks  for- 
ward to  something  better  in  the  way  of 
promotion  to  an  engineer,  we  hardly  think 
the  rule  will  hold  good. 

Constant  association  with  the  engineer 
whose  equal  in  position  you  aspire  to  be 
some  day  no  doubt  encourages  a  desire  to 
learn  how  the  work  can  be  done,  but  there 
are  other  sources  of  information  ready  for 
you  as  fast  as  you  can  use  the  knowledge. 
Acquiring  one  piece  of  information  brings 
about  a  desire  for  more,  and  it  is  an  old 
axiom  that  "Learning  one  fact  begets  a 
love  for  two  more." 

When  an  engineer  sees  that  you  are 
honestly  trying  to  perfect  yourself  in  the 
work  of  a  fireman,  and  are  successful,  he 
should,  and  will,  take  an  interest  in  show- 
ing you  how  other  operations  in  practical 
railroading  are  conducted. 

But  you  must  not  depend  wholly  on 
someone  else  going  out  of  their  line  to  fur- 
nish you  all  this  information;  you  must 
hustle  after  it  yourself.  There  are  me- 
chanical books  and  papers  within  the  reach 
of  any  beginner,  which  will  instruct  in 
up-to-date  methods.  These  books  and  me- 
chanical papers  must  be  studied  thorough- 
ly, however,  to  do  you  any  good ;  reading 
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them  over  in  an  evening  as  you  would  a 
daily  paper  or  a  novel,  will  do  very  little 
to  inform  you  permanently. 

There  is  a  prejudice  against  learning 
any  locomotrve  practice  out  of  a  book ;  but 
a  fair  share  of  our  learning  nowadays 
comes  out  of  books.  Our  common  schools, 
which  are  the  pride  of  civilization,  use 
text  books  in  a  great  measure  to  fit  us  for 
our  places  as  business  men  and  good  citi- 
zens. Text  books  on  mechanical  subjects 
can  be  used  to  still  greater  advantage  in 
the  school  which  the  fireman  graduates 
from  when  he  is  promoted  to  engineer. 

If  it  is  an  advantage  to  have  someone 
who  can  instruct  you,  talk  to  you  on  prac- 
tical subjects  day  by  day  while  on  duty,  he 
can  talk  to  you  from  the  pages  of  a  text 
book  at  a  time  when  your  mind  is  not 
busy  with  the  duties  of  the  trip,  but  wholly 
devoted  to  the  subject  treated  of. 

What  the  instructor  says  to  you  from 
the  printed  page  is  the  same  every  time 
you  read  it ;  what  he  says  to  you  with  his 
voice  may  be  misunderstood  or  forgotten, 
but  the  printed  page  can  be  your  com- 
panion. 

Of  ,  course,  Locomotive  Engineering, 
which  is  a  standard  text  book  on  locomo- 
tive operations  in  which  practical  men  do 
the  instructing,  stands  ready  to  help  out 
all  who  call  on  it. 


BOOK  NOTICES. 


"Machine  Tools."    William  Sellers  &  Co., 

Philadelphia. 

Although  this  is  issued  as  a  trade  pub- 
lication— a  catalogue,  in  other  words — it 
deserves  the  attention  of  those  engaged  in 
shop  management  or  shop  work,  as  it 
shows  some  of  the  most  modern  machine 
tools.  Opening  at  page  121,  we  find  a  de- 
scription of  their  universal  tool  grinder, 
and  find  nine  pages  devoted  to  these  ma- 
chines and  the  tools  they  grind.  This  is 
a  live  subject,  and  the  information  here 
given  is  valuable,  as  it  is  good  authority. 
There  are  boiler  shell  drilling  machines, 
special  tools  for  drilling  connecting  rods 
and  similar  work,  car-wheel  borers,  boring 
mills,  cylinder  borers,  wheel  lathes,  slot- 
ters,  planers,  etc.,  etc.,  each  having  points 
of  its  own  for  the  careful  consideration  of 
the  practical  man.  The  354  pages  of  the 
book  are  nicely  printed,  carefully  and  pro- 
fusely illustrated,  and  the  whole  bound 
into  a  substantial  volume.  The  Emery  test- 
ing machines,  well  known  in  testing  ma- 
terial, are  also  described  and  shown. 
Those  who  wish  to  keep  posted  on  the  lat- 
est developments  of  machine  tools,  travel- 
ing cranes,  turntables  and  other  tools 
should  correspond  with  William  Sellers  & 
Co.  in  regard  to  obtaining  one  of  these 
catalogues. 

"The  Use  of  the  Slide  Rule."     By  Fred- 
erick A.  Halsey.     Published  by  D.  Van 
Nostrand    Company,     New    York.      50 
cents. 
The  use  of  the  slide  rule  for  a  large  pro- 


portion of  our  calculations  would  lessen 
the  labor  to  a  marked  extent,  if  engineers 
and  draftsmen  would  take  the  time  to  be- 
come familiar  with  the  instrument.  This 
is  particularly  true  of  tabular  work.  Too 
many  of  the  instruction  books  take  the 
student  through  a  mass  of  detail  which 
this  little  book  shows  to  be  unnecessary, 
and  also  give  a  scries  of  slide-rule  gym- 
nastics to  tell  the  price  of  butter  in  Omaha 
if  bacon  is  13  cents  a  pound  in  Chicago, 
or  some  equally  interesting  problem.  In- 
stead of  this  the  author  gives  simple  exer- 
cises which  give  the  user  facility  in  using 
the  instrument  and  which  show  him  when 
he  is  right.  Easy  work  is  given  until  one 
is  sure  of  himself,  and  then  the  actual 
[)rol)lems  are  given  without  any  tricks  as 
before  mentioned.  Mr.  Ilalsey  also  departs 
from  the  usual  plan  of  using  alleged  illus- 
trations, which  usually  bear  little  resem- 
blance to  the  actual  rule  and  confuse  the 
student,  and  instead  has  had  the  rule 
photographed  while  set  to  solve  different 
problems.  This  shows  the  rule  as  it  actu- 
ally appears  and  at  once  gives  confidence 
to  the  user.  Most  of  the  matter  originally 
appeared  in  the  "American  Machinist," 
but  has  been  revised  for  this  book.  We 
have  no  hesitation  in  recommending  the 
book  as  the  best  yet  published  on  this  sub- 
ject, and  feel  that  the  slide  rule  deserves 
to  be  better  known. 


Engineer  Gets  a  Gold  Watch. 

There  was  an  interesting  scene  in  the 
offices  of  General  Superintendent  William 
Gibson,  of  the  Baltimore  &  Ohio,  recently, 
when  Engineer  John  F.  Haggerty  was  pre- 
sented with  a  gold  watch  and  chain,  as 
fine  as  money  can  buy,  as.  a  testimonial  to 
his  steadfastness  to  the  company  and  his 
presence  of  mind  in  saving  a  trainload  of 
passengers  from  a  disastrous  wreck.  The 
watch  bears  the  inscription,  "The  Balti- 
more &  Ohio  Railroad  Company  to  John 
F.  Haggerty,  testifying  to  his  fidelity  at 
Connellsville,  Pa.,  September  6,  1899." 

General  Superintendent  William  Gibson 
made  the  presentation  with  the  good  grace 
of  a  practical  railroader  Mr.  Gibson  con- 
veyed a  fine  tone  of  fellow  feeling  in  offer- 
ing the  testimonial.  He  spoke  of  the  fidel- 
ity and  steadfastness  of  the  act  of  the 
locomotive  engineer,  of  his  great  presence 
of  mind  and  the  practical  showing  of  long 
training.  "Yet,"  said  Mr.  Gibson,  "Engi- 
neer Haggerty  has  done  just  what  hun- 
dreds of  other  men  of  the  road  might  have 
done  under  the  same  circumstances.  The 
company  is  not  singling  him  out  as  the 
one  of  a  few  of  the  most  worthy  of  its 
men  in  offering  this  testimonial.  He 
singled  himself  out  just  as  Dewey  did  it 
Manila.  He  had  an  opportunity,  just  as 
Dewey  had  at  Manila,  and  made  the  best 
of  it,  just  as  many  another  of  our  men 
have  and  would  do."  Mr.  Haggerty  re- 
plied briefly,  indorsing  Mr.  Gibson's  re- 
marks, and  the  little  party  that  had  as- 


sembled at  the  office  broke  up  in  a  glow 
of  good  feeling. 

The  engineer  of  the  story  was  on  the 
Cumberland  accommodation  on  the  even- 
ing of  September  6.  The  train  had  just 
stopped  at  Connellsville  and  he  left  his 
cab.  A  moment  later  he  saw  another  train 
rushing  into  the  station  from  the  rear,  and 
it  was  evidently  beyond  control  of  the  en- 
gineer. Instantly  Engineer  Haggerty 
jumped  into  his  cab,  threw  his  throttle 
wide  open,  and  his  train  started  with  a 
bound.  It  was  200  yards  beyond  the  sta- 
tion before  the  wild  pursuing  train  brought 
up  to  it,  and  the  engineer's  act  made  the 
result  a  slight  shaking  up.  Engineer  Hag- 
gerty has  been  in  Baltimore  &  Ohio  ser- 
vice for  eighteen  years,  and  for  fourteen 
years  he  has  been  an  engineman.  He 
lives  at  Glcnwood. 


Union  Pacific  Shops  at  Omaha. 

EDITORIAL  CORRESPONDENCE. 

When  the  repair  shops  of  the  Union 
Pacific  Railway  were  built,  some  thirty- 
five  years  ago,  the  road  was  the  Eastern 
link  of  a  great  trans-continental  railroad 
system,  and  the  people  were  proud  of  the 
great  achievements  performed  by  the  lead- 
ers of  that  great  enterprise.  Nothing  but 
praise  was  heard  for  the  men  who  had 
taken  the  lead  in  binding  the  whole  con- 
tinent by  ties  more  momentous  for  human 
benefit  than  all  the  works  of  enterprising 
leaders  of  human  effort  in  the  previous 
history  of  the  world.  The  laborer  was 
considered  worthy  of  his  hire  and  the  na- 
tion gave  with  no  unstinting  hand  rewards 
to  those  who  had  taken  the  lead  and 
risked  their  all  in  building  a  railroad  from 
the  Missouri  River  to  the  Pacific  coast. 

While  the  grateful,  benevolent  senti- 
ments lasted  the  company  were  rich  in 
financial  resources,  and  they  built  their 
principal  repair  shops  at  Omaha  without 
sparing  of  expense.  The  plan  and  con- 
struction of  the  buildings  were  carried  out 
on  the  most  approved  methods  known  to 
the  engineering  world  of  that  day.  The 
tools  and  the  equipment  were  the  best  that 
money  could  buy.  The  present  appearance 
of  these  shops  is  an  eloquent  testimony  to 
the  improvements  in  shop  design  and  ar- 
rangement that  have  come  in  three  de- 
cades. It  is  doubtful  if  the  original  plan 
could  have  been  improved  upon  materially 
had  the  shop  continued  to  do  the  repairs 
on  one  hundred  or  less  small  engines,  but 
they  were  not  made  susceptible  of  natural 
expansion,  and  the  unforeseen  growth  of 
business  has  forced  expansion  by  isolated 
pieces,  involving  much  extra  expense  in 
doing  the  work. 

The  greatest  mistake,  however,  that  the 
original  designers  and  builders  fell  into 
was  in  not  providing  for  the  free  admis- 
sion of  light.  That  is  the  cheapest  com- 
modity that  a  designer  can  deal  with,  yet 
the  old-fashioned  machine  shop  was  built 
in  a  fashion  that  indicated  utter  ignorance 
of  the  value  of  light.     All  over  the  coun- 
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try  we  run  upon  railroad  machine  shops 
that  require  artificial  light  at  noon.  It  is 
safe  to  say  that  in  such  places  from  15  to 
20  per  cent,  of  output  of  work  is  cut  off 
because  workmen  are  groping  in  the 
dark. 

I  have  not  visited  railroad  shops  for  a 
long  time  where  so  much  successful  work 
has  been  done  to  overcome  the  shortcom- 
ings of  the  original  design  and  arrange- 
ments as  in  the  case  of  the  Union  Pacific 
shops  at  Omaha.  I  was  unfortunata 
enough  to  miss  our  stupendously  ener- 
getic friend,  Mr.  J.  H.  McConnell,  super- 
intendent of  motive  power  and  machinery, 
and  his  master  mechanic,  Mr.  Barnum, 
but  the  general  foreman,  Mr.  John  A. 
Turtle,  did  the  honors  in  handsome  shape, 
and  led  me  from  shop  to  shop  and  from 
tool  to  tool,  till  I  longed  for  a  stenog- 
rapher to  take  down  the  notes. 

In  a  general  way,  what  struck  me  most 
was  the  ingenious  contrivances  and  meth- 
ods devised  to  make  the  production  of  an 
ancient  shop  equal  that  of  one  with  per- 
fect arrangement  of  buildings  and  tools. 
They  have  an  excellent  plant  of  first-class 
tools,  although  some  of  them  might  be 
sent  to  the  junk  shop  with  advantage  to 
all  concerned ;  but  the  conspicuous  work 
done  by  the  men  in  charge  has  been  de- 
vising aids  to  reduce  the  cost  of  handling 
material  to  its  lowest  limit. 

Practically  all  the  men  in  charge  of  rail- 
road shops  nowadays  are  alive  to  the  ad- 
vantages of  using  appliances  operated  by 
compressed  air  as  lighteners  of  human 
labor.  This  means  of  lightening  human 
toil  has  been  carried  out  to  a  greater  ex- 
tent in  the  Union  Pacific  shops  at  Omaha 
than  in  any  place  I  have  ever  visited.  Not 
only  are  all  the  principal  tools  served  by 
air  hoists,  but  they  are  so  arranged  in 
many  cases  that  the  hoists  hang  from  one 
overhead  trolley,  which  conveys  hoist  and 
work  to  the  point  where  the  latter  is  to  be 
put  down  or  taken  up.  In  other  cases  the 
hoist  is  moved  back  and  forth  by  the  con- 
nections of  a  horizontal  cylinder  which  is 
particularly  convenient  in  handling  work 
for  wheel   lathes. 

But  hoisting  weights  does  not  by  any 
means  cover  the  work  done  by  appliances 
operated  by  compressed  air.  One  way 
they  use  this  means  of  transmitting  power 
struck  me  as  unique.  The  proper  way  of 
lifting  engines  off  their  wheels  in  a  big 
shop  is  by  an  overhead  crane.  To  dream 
of  such  a  thing  for  the  Omaha  shops  was 
visionary,  and  the  men  in  charge  pro- 
ceeded to  do  the  next  best  thing.  They 
found  that  the  ordinary  hydraulic  jack 
was  getting  too  weak  for  modern  locomo- 
tives, and  they  proceeded  to  figure  on  the 
size  of  a  pneumatic  jack  to  do  the  work. 
They  purchased  steel  tubing  24  inches 
diameter,  bored  it  out  true,  put  in  a  piston 
with  a  ram  for  a  rod,  made  a  head  which 
guided  the  ram.  and  they  had  a  tremen- 
dously powerful  jack.  With  100  pounds 
air  pressure  each  of  these  jacks  is  capable 


of  raising  over  22  tons.  One  is  placed  at 
each  side  under  the  back  frames,  and  two 
of  them  in  front.  They  raise  the  engine 
about  4  feet,  and  it  never  declines  to  move 
when  the  air  is  let  in.  They  connect  the 
two  cylinders  that  are  acting  in  concert 
with  what  they  call  a  tandem  hose,  or 
what  I  should  call  a  hose  with  two 
branches.  If  one  should  get  accidentally 
knocked  off,  the  air  from  both  cylinders 
would  escape  evenly  and  there  would  be 
no  tipping  over  of  that  end  of  the  engine. 
After  trying  all  sorts  of  methods  for 
securing  the  firebox  crown  to  sustain  the 
inuiiense  pressure  put  upon  it,  the  Union 
Pacific  people  have  gone  back  to  the  old- 
fashioned  crown-bar.  They  are  abandon- 
ing radial  staybolts  because  they  never 
could  prevent  the  cracking  of  the  firebox 
crown  in  front  of  the  front  row  of  stays. 
The  only  objection  to  the  crown-bar  is 
that  it  increases  the  weight  of  the  firebox, 
and  the  crown  is  not  easily  kept  clean.  In 
connection  with  securing  the  crown-sheet 
to  tlie  bars.  I  was  interested  in  what  Mr. 
Turtle  called  the  evolution  of  the  crown- 
bar  bolt.  First,  they  used  a  bolt  that  was 
threaded  above  the  head,  and  thereby  was 
expected  to  be  water-tight.  It  was  not, 
and  the  job  of  preventing  leakage  once 
commenced  was  perplexing.  Then  they 
tried  a  bolt  that  was  turned  true  where  it 
goes  through  the  sheet.  This  jyas  all 
right,  but  expensive.  Now  they  use  a 
bolt  as  it  comes  from  the  Acme  header, 
finished  at  one  operation,  and  it  is  per- 
fectly satisfactory. 

Details  of  work  for  making  the  firebox 
strong,  safe  and  tight  seem  to  receive  a 
little  more  attention  in  the  Omaha  shops 
than  in  any  place  I  am  acquainted  with. 
Particular  attention  is  bestowed  upon 
staybolts.  When  the  bolts  are  cut  off  the 
proper  length,  they  are  put  into  a  special 
machine  made  in  the  shop  and  drilled 
about  2  inches  deep.  The  machine  that 
does  this  work  has  two  spindles  that  work 
together.  I  noted  the  time  taken  to  drill 
the  two  bolts,  and  it  ran  about  thirty  sec- 
onds. Then  the  bolts  are  put  in  a  lathe 
and  about  yi  inch  is  cut  off  the  middle, 
with  a  view  of  making  it  flexible  there. 
Then  it  is  threaded  in  a  lead  screw  lathe. 
After  that  it  is  ready  lor  applying.  But 
they  do  not  follow  the  old  practice  of 
screwing  in  the  staybolt  from  the  outside. 
That  practice  involved  the  nipping  off  of 
part  of  the  bolt  outside  that  had  been 
drilled,  and  it  closed  up  the  safety  hole. 
They  screw  in  the  bolts  from  inside  the 
firebox,  and  when  they  are  all  in,  turn  the 
boiler  upside  down,  lower  a  pneumatic 
nipper  and  take  the  superfluous  ends  off 
the  bolts.  This  is  reversing  the  usual 
process,  but  it  works  well. 

I  have  on  my  memorandum  book  a  great 
many  notes  about  shop  operations,  but  it 
will  be  more  convenient  to  convert  them 
into  independent  items,  a  kind  of  writing 
that  mechanical  papers  use  up  with  great 
avidity.  S. 


The  Coal  Consumption  of  the  Oceanic. 

The  White  Star  line  steamer  "Oceanic" 
has   been   the   all-absorbing   marine  engi- 
neering topic  of  the  tnonth,  and  compara- 
tive tonnage  and  horse-power  figures  and 
speeds  have  been  glibly  used  even  by  the 
average  man  met  in  the  streets.     To  the 
multitude,  however,  they  have  more  than 
likely  failed  to  make  a  correct  impression 
of    their    meaning,    and    a    realization    of 
what   the  28,000  horse-power  of  the  big 
ship  actually  represents  has  come  to  only 
a   few.     Taking   into   account   the   steam 
used  by  the  host  of  auxiliary  engines  and 
pumps  on  board   such  a  vessel,   and  that 
used  for  heating  purposes,  it  is  probably 
not  far  out  of  the  way  to  make  a  total  al- 
lowance of  18  pounds  of  steam  per  hour 
for  each  horse-power  of  the  main  engines. 
This  would  mean  that  252  tons  of  steam 
per    hour    would    be    necessary    to    keep 
things  going,  and  that,  therefore,  the  same 
number  of  tons  of  water  would  have  to  be 
evaporated  in  the  boilers  during  the  same 
time.     For  a  24-hour  run  the  amount  of 
steam   consumed    would   be   a   little   over 
6.000  tons,  and  on  the  liberal  basis  of  a 
boiler  performance  of  10  pounds  of  water 
evaporated     for     every     pound     of     coal 
burned,  this  would  mean  a  daily  coal  con- 
sumption of  at  least  600  tons.     It  is  ex- 
pected of  the  "Oceanic"  that  she  will  pre- 
serve a  clock-like  regularity  in  her  trips, 
be  the  weather  calm  or  boisterous,  and  as 
one  Wednesday  will  witness  her  depart- 
ure from  one  side  of  the  Atlantic,  so  the 
following  Wednesday  morning  should  see 
her  arrival  on  the  opposite  side.     To  ac- 
complish  this   in   fair   weather  would   re- 
quire less  power  than  the  ship  has ;   the 
balance  is  to  be  a  reserve,  available  should 
occasion    require.      For    this    reason    the 
daily     coal     consumption     will     probably 
range    below    the    estimated    figure    given 
above.    To  show  how  the  "Oceanic"  tran- 
scends that  leviathan  of  earlier  years,  the 
"Great  Eastern,"  it  is  interesting  to  recall 
that  the  length  of  the  latter  was  680  feet ; 
that  the  "Oceanic"  is  704  feet.     The  for- 
mer's light  draft  was  15  feet;  the  latter's 
is  22  feet.    Their  respective  light  displace- 
ments  are  about    12,000   tons   and    18,000 
tons,  and  weights  of  hull,  8,000  tons  and 
12,500  tons,  and  when  voyaging  it  is  esti- 
mated that  the  "Oceanic"   weighs  about 
28,000  tons,  against  the  "Great  Eastern's" 
25,000  tons.     It  has  become  customary  in 
later  years  to  look  upon  the  "Great  East- 
ern"  as  a  monument  of  extravagance  as 
regards  size,  and  as  physically  and  financi- 
ally beyond  proper  control ;  and  yet  in  the 
"Oceanic"   the  world  has  a  vessel  whose 
figures  altogether  overshadow  those  oth- 
ers  and   whose   success  is  practically  as- 
sured.    But  the  first  was  an  adventure  on 
theory,  while  the  second  represents  enter- 
prise   boldly    advancing   on    experience. — 
From  Cassier's  Magazine  for  October. 


If  you  want  an  index,  don't  hesitate  to 
drop  us  a  line. 
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QUESTIONS   ANSWERED. 

Correspondents  wishing  to  have  ques- 
tions ans7vered  in  these  columns  should 
send  in  their  tniines  and  addresses,  not  for 
ttublieation,  but  /or  e^ndenre  of  good  faith. 
/ff  throw  all  anonyinons  letters  into  the 
waste  basket. 

(107)  R.  W.  C,  ScraiUon,  asks: 
What  constitutes  a  consolidation  loco- 
motive?    A. — A   locomotive   having   four 
pairs  of  driving  wheels  connected  and  a 
pony  truck  in  front. 

(108)  H.  A.  C.  asks  for  composition  of 
rings  used  in  metallic  packing.  A. — This 
varies  but  is  generally  something  ap- 
proacMng  babbitt.  The  new  Multi-Angie 
packing  of  the  United  States  Company  en- 
ables a  softer  metal  to  be  used  without 
squeezing  out.  The  softer  it  can  be  used 
the  better. 

(109)  G.  N.,  Sanford,  Fla.,  asks: 
What  is  the  common  method  of  locating 

the  center  of  the  link  saddle  pin?  A. — It 
is  generally  done  on  the  drawing  when  de- 
signing the  motion.  In  some  shops  the 
lifting  hanger  is  temporarily  secured  to  the 
saddle  and  the  best  point  for  the  pin  lo- 
cated by  trial.  The  best  point  is  that  which 
gives  the  most  even  distribution  of  steam. 

(no)   G.  A.  T.  writes: 

Please  let  me  know  how  blue-prints  are 
made.  A. — Drawing  paper  is  made  sen- 
sitive to  the  light  by  a  solution,  which 
varies  according  to  the  ideas  of  the  indi- 
vidual. A  tracing  is  placed  over  it  and 
held  in  contact  with  it — usually  by  glass. 
Wherever  the  light  shines  through  turns 
the  paper  blue,  but  the  black  lines  on  the 
tracing  do  not  allow  light  to  pass.  After  a 
sufficient  exposure,  it  is  placed  in  clear 
water.  The  lines  wash  out  white,  and  the 
body  of  the  paper  remains  blue. 

(Ill)  J.  W.  C.  asks: 
I.  In  counterbalancing  an  upright  engine, 
single  cylinder,  must  not  the  entire  weight 
of  reciprocating  parts  and  connecting  rod 
be  balanced?  A. — i.  In  a  vertical  engine  we 
should  advise  counterbalancing  full  weight 
of  piston  and  rod,  cross-head  and  connect- 
ing rod.  No  formula  is  required ;  simply 
weigh  the  parts  and  place  this  weight  at 
the  distance  from  center  of  shaft  as  the 
crank  pin.  2.  Where  can  I  procure  in- 
formation about  the  construction  and  op- 
eration of  electric  signals?  A. — 2.  "Block 
and  Interlocking  Signals,"  by  Elliott,  is 
the  best  book  on  signals  ever  published. 
$3  at  this  office. 


It  is  curious  how  persistently  practices 
come  up  periodically  in  mechanical  opera- 
tions which  have  been  repeatedly  proved 
to  be  bad.  One  of  these  is  the  saving  ef- 
fected by  not  boring  out  car  bearings. 
Those  who  follow  this  practice  for  a  time 
say  that  by  tinning  or  babbitting  the  face 
of  the  brass  as  good  results  are  attained  as 
if  the  work  of  boring  had  been  gone 
through.  It  has,  however,  always  proved 
a  fruitful  source  of  hot  boxes. 


In  Cuba. 

BY   VV.   \>.    1I0LL.\.VD. 

There  are,  no  doubt,  a  great  number 
.iniung  the  American  railroad  men  who 
are  thinking  of  going  to  Cuba  in  order  to 
better  their  fortune,  domestically  and 
financially,  and  though  ray  advice  to  any 
of  these  fortune  seekers  would  be,  to 
quietly  stay  at  home,  as  their  services  are 
not  needed  on  the  island,  I  am  sure  many 
of  my  countrymen  will  insist  upon  seeing 
with  their  own  eyes,  and  to  those  I  now 
offer  myself  as  a  guide. 

There  are  steamers  leaving  for  Havana 
from  New  York  twice  a  week,  from  New 
Orleans  every  Thursday,  and  from  Mobile 
once  in  ten  days ;  so  we  can  take  our 
choice  among  the  different  routes ;  the 
fare  on  either  line  being  about  the  same — 
$32  to  %yj.  Let  us  decide  to  go  by  the 
way  of  New  Orleans  on  our  imaginary 
trip,  and  to  lake  a  Southern  Pacific 
steamer,  which  affords  us  far  better  con- 
veniences than  any  of  the  other  lines. 
While  the  New  York  vessels  are  no  lime- 
juicers,  they  employ  for  their  help  a  num- 
ber of  bowery  flunkeys  whom  you  are 
obliged  to  tip  continually  if  you  want  to 
be  waited  on  at  all ;  thus  I  would  advise 
all  travelers  to  embark  from  New  Orleans 
direct.  A  four  days  trip  will  safely  carry 
them  to  Havana.  It  would  be  a  very  wise 
thing,  on  leaving  the  Algiers  wharf,  to  be 
supplied  with  at  least  $100  to  guarantee  a 
safe  return  to  some  part  of  God's  country, 
where  you  can  relate  your  experience  and 
find  sympathy  for  your  trials  in  "Cuba 
libre." 

At  II  A.  M.  we  climb  the  gang-plank 
and  are  shown  our  berths  by  the  purser, 
and  half  an  hour  later  we  are  on  the  way 
down  the  Mississippi  River  towards  the 
Gulf  of  Mexico.  Our  first  stop  is  at  Key 
West,  a  hot,  sandy,  miserable  island,  and 
after  a  few  hours  we  are  off  again  for 
Havana,  where  our  vessel  is  due  at  7 
P.  M.  on  the  fourth  day.  The  following 
morning  the  coast  of  Cuba  rises  before 
our  eyes,  and  from  the  promenade  deck 
we  gaze  at  the  famous  Morro  Castle  in 
the  distance  and  at  a  number  of  block- 
houses along  the  shore.  As  we  draw 
near.  Old  Glory  salutes  us,  and  we  feel 
at  home  at  once.  From  out  the  waters 
rise  the  remains  of  the  ill-fated  "Maine."' 
She  is  sinking  fast,  and  does  not  re- 
semble her  pictures  any  more.  The  cap- 
tain and  chief  engineer  of  our  vessel  wish 
us  good  speed,  and  we  go  ashore  to  find 
the  home  impressions  excited  by  the  fa- 
miliar colors  soon  fade  away,  when  we 
hear  nothing  but  Spanish  spoken  around 
us.  To  me  it  is  no  more  than  I  expected, 
and  being  well  versed  in  both  languages, 
I  am  in  no  way  inconvenienced. 

My  first  stop  in  Havana  was  at  the 
Inglaterra  Hotel,  where  I  took  lunch,  and 
then  had  a  walk  around  the  city,  where. 
to  my  surprise.  I  did  not  meet  a  single 
American  civilian.  I  visited  the  railroad 
shops,    and    found    only    two    Americans 


working  there,  the  greater  part  of  the  em- 
ployes being  Cubans.  Havana  is  a  large 
city,  almost  the  size  of  Cincinnati  or  San 
Francisco;  so  it  is  hard  to  find  anybody 
without  knowing  his  number  and  address; 
but  when  I  finally  found  the  American 
colony  I  was  agreeably  surprised  to  meet 
a  great  number  of  friends  and  old-time 
acquaintances.  There  were  Tom  Madden, 
of  Chicago ;  W.  Raynor,  from  Mexico ; 
Augustine  Shaw,  from  Lima,  Peru ;  Har- 
rington, from  Lathrop,  Cal.,  and  last,  but 
not  least,  my  old  friend  Brigg,  formerly 
trainmaster  in  Guatemala,  and  at  present 
appointed  as  sanitary  inspector  of  Havana, 
being  known  far  and  wide  for  his  ad- 
mirable scent.  I  was  once  more  at  home 
with  the  old-time  boomers.  They  were 
mostly  in  the  Quartermaster's  Depart- 
ment of  the  United  States  army,  and  all 
offered  to  assist  me  in  getting  a  position. 

For  the  next  couple  of  days  I  inspected 
the  shops  and  railroads  out  of  Havana, 
and  I  must  say  that  Cuba  is  by  no  means 
the  ideal  for  a  railroad  man.  There  are 
a  few  contract  shops  at  Regla,  where  only 
Cuban  mechanics  are  employed,  except  the 
foreman  of  the  machine  and  boiler  shops, 
where  the  main  work  is  done  for  vessels 
in  need  of  repair.  The  wages  for  ma- 
chinists and  boilermakers  averag'e  from 
$2  to  $4  Spanish  gold  daily,  with  a  dis- 
count of  II  per  cent,  in  American  coin. 
My  next  visit  was  to  the  D'Este  shops,  a 
very  neat,  tidy  place  with  an  Englishman 
for  a  master  mechanic,  while  the  general 
foreman  and  the  other  bosses  were  Cu- 
bans. This  road  runs  to  Pinar  del  Rio, 
and  has  about  thirty-five  locomotives, 
mostly  Baldwin  and  Rogers  make.  I  had 
a  long  talk  with  the  master  mechanic, 
who  seemed  to  be  quite  an  agreeable  fel- 
low, and  he  told  me  that  there  were  no 
foreigners  employed,  but  that  the  native 
mechanics  were  very  skilled,  likewise  the 
engineers  and  trainmen.  I  was  intro- 
duced to  his  Cuban  foreman,  and  found 
him  quite  intelligent  and  sociable,  more 
so  than  the  American  pinheads  in  Mexico. 
From  him  I  learned  that  the  wages  of  a 
mechanic  ranged  from  $2  to  $4  Spanish 
gold,  engineers  making  about  135  of  the 
same  dollars  per  month. 

The  next  shops  I  visited  were  those  of 
the  Marino  road,  the  smallest  local  line 
that  runs  from  Concha  station,  Havana, 
to  Marino,  where  our  American  soldiers 
are  quartered.  The  pay  on  this  road  is 
exceedingly  poor.  Mechanics  make  about 
$2.50  a  day,  and  engineers  $90  per  month, 
running  from  6  A.  M.  to  12  P.  M..  eighteen 
hours  per  day.  The  United  Railways  of 
Havana,  with  their  main  shops  at  Cerro, 
four  miles  from  the  city,  form  the  largest 
and  best  line  on  the  island,  having  about 
225  miles  of  road  with  about  seventy-five 
locomotives.  It  is  an  English  company, 
and  the  superintendent  of  motive  power 
is  Mr.  R.  S.  Black,  a  very  amiable  gentle- 
man and  a  most  skilled  mechanic.  He 
was  lately  sent  over  from  England,  and 
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found  a  hard  job  awaiting  him,  the  Span- 
iards having  left  the  shops  in  a  most  ter- 
rible condition.  When  the  road  was 
bought  from  them  by  its  present  owners, 
the  master  mechanic  found  rickety  old 
tools  to  work  with,  a  score  of  dilapidated 
engines  with  burnt  fireboxes  and  worn- 
out  machinery,  destroyed  box  cars  and 
rolling  stock  in  an  altogether  miserable 
shape.  Mr.  Black,  however,  was  up  to 
the  task,  and  was  getting  things  fixed  up 
nicely,  repairing  cars  and  engines,  and 
giving  the  whole  shops  a  thorough  over- 
hauling, and  his  Cuban  employes  did  good 
work.  I  must  say,  the  native  roundhouse 
foreman,  master  car  builder  and  shop 
foreman  were  nice  fellows,  and  better  me- 
chanics than  the  Mexicans  and  South 
Americans.  The  wages  are  from  $2  to  $4 
Spanish  gold  to  mechanics,  and  to  engi- 
neers $135  per  month.  I  had  a  couple  of 
copies  of  Locomotive  Engineering,  and 
those  able  to  read  English  translated  it  for 
the  Cubans,  and  I  believe  if  this  journal 
had  a  Spanish  edition,  every  man  on  this 
road  would  subscribe  for  it. 

Very  strange  to  us  Americans  seem  the 
working  and  the  meal  hours  of  the  Cu- 
bans. At  5  A.  M.  is  the  first  meal,  and 
at  6.30  work  commences;  again,  at  9.3a 
they  have  what  they  call  breakfast,  and 
start  in  again  to  work  steady  from  10.15 
until  5  P.  M.  without  anything  to  eat  be- 
tween times,  which  I  hardly  think  would 
suit  many  Americans. 

The  next  large  shop  of  this  system  is 
at  Matanzas,  where  Mr.  Tynar  is  master 
mechanic,  and  all  his  men  are  Cubans. 
Here  I  saw  twenty-five  locomotives,  and 
the  shops  are  quite  small,  all  repairs  be- 
ing done  in  the  roundhouse.  I  should 
judge  they  employ  about  fifty  men,  at  the 
same  wages  paid  at  the  other  roads. 

From  the  above  sketch  it  will  be  seen 
that  Havana  is  no  inviting  place  for 
American  mechanics  or  trainmen,  and 
visitors  to  Cuba  would  soon  convince 
themselves  of  this  fact,  as  I  have  done, 
and  be  glad  to  have  some  of  the  aforesaid 
$100  left  to  embark  again  for  God's  coun- 
try, and  to  thank  heaven  to  get  aboard 
the  steamer  and  escape  the  continual  con- 
versation of  yellow  fever  and  malaria,  not 
to  speak  of  the  good  fortune  of  not  being 
themselves  victims  of  this  plague  of  the 
tropics.  Thus,  with  relief  and  thankful- 
ness we  see  again  rise  before  our  eyes  the 
beloved  shores  of  the  "land  of  the  free  and 
the  home  of  the  brave." 


Keeping  Steel  Castings  From  Heating. 

The  use  of  cast  steel  for  a  great  many 
parts  of  locomotives  that  were  formerly 
made  of  cast  iron  is  becoming  daily  more 
common,  and  the  stronger  metal  promises 
soon  to  push  the  weaker  out  of  use  for  all 
purposes  where  the  article  is  subjected  to 
heavy  strains.  While  this  change  is  going 
on  it  is  curious  to  observe  the  practices 
followed  in  different  places  where  special 
treatment  is  considered  necessary  to  pre- 


vent the  steel  from  causing  heating  by 
excess  of  friction.  On  some  roads  soft 
metal  is  considered  essential  as  a  lining  to 
the  steel ;  other  roads  run  steel  to  cast 
iron  without  cutting.  A  hard  member  to 
keep  out  of  trouble  is  the  driving-wheel 
box.  On  the  Missouri  Pacific  they  care- 
fully babbitt  the  sides  of  the  box  and  the 
bearings  for  wedge  and  shoe.  The  Union 
Pacific  people  polish  up  these  surfaces  with 
a  roller,  and  seem  to  get  as  good  results. 


Using  Hydraulic  Press  for  Light  Work. 

The  Chicago  &  Western  Indiana  Belt 
Line  Railway  use  an  ordinary  20-ton  hy- 
draulic jack  to  press  in  driving-box 
brasses.  It  is  so  set  up  that  it  can  easily 
be  taken  down  and  used  for  other  work. 
Bottom  and  top  castings  made  of  old 
boiler-shop  formers  are  connected  with 
iJ/2-inch  bolts.  These  castings  are  held  4 
feet  apart  by  pieces  of  flues  on  the  bolts 
as  ferrules. 

The  head  of  the  jack  is  held  to  the  top 
casting  with  two  small  tap  bolts.  An  eccen- 


HYDRAtJLIC   JACK   FOR   LIGHT    WORK. 

trie  and  strap  connection  works  the  pump 
in  the  head  of  the  jack.  This  eccentric  is 
run  by  an  air  motor  which  can  be  put  on 
when  needed  and  taken  'down  to  be  used 
for  other  work  in  an  instant. 

The  pipe  shown  coming  up  through  the 
bottom  casting  is  the  piston  rod  from  a 
3-inch  air  cylinder  below,  which  lifts  the 
jack  body  and  holds  it  up  when  placing 
the  boxes.  A  gage  is  connected  to  the 
jack.  This  is  taken  off  and  the  hole 
plugged  when  not  in  use.  The  illustration 
shows  all  the  features  plainly.  It  is  sur- 
prising how  fast  and  accurately  this  does 
the  work.  General  Foreman  A.  J.  Cun- 
ningham is  the  designer  of  this  device. 


Reporter's  Description  of  Molding. 

Wlien  the  ordinary  reporter  attempts  to 
describe  anything  connected  with  railroad 
machinery  he  generally  makes  a  mess  of 
it  He  does  the  same  thing  when  he  ven- 
tures to  describe  operations  in  any  work- 
shop. Here  is  one  of  the  most  refreshing 
performances  we  have  seen  lately.  It  is 
clipped  from  The  Foundry,  which  found  it 
in  a  New  England  paper : 

"A  goodly  amount  of  business  pros- 
perity has  attended  the  Merriam  &  Tilden 
Foundry,  on  Hope  street,  since  its  incep- 
tion, a  few  years  ago.  At  first  seven  men 
were  employed.  The  number  has  been  in- 
creased until  at  present  twenty  men  are 
kept  busy.  Last  week  the  largest  casting 
ever  poured  hereabouts  was  made.  It  was 
a  16-foot  lathe-bed,  and  required  nearly  a 
ton  and  a  quarter  of  molten  metal  in  its 
manufacture. 

"To  watch  the  making  of  a  casting  is  an 
interesting  sight.  They  are  made  in  molds 
or  'flasks.'  These  flasks,  as  they  are 
called,  are  boxes  of  sand  in  which  an  im- 
pression of  the  gate  or  pattern  is  taken. 
After  the  required  number  of  flasks  are 
ready,  the  'wind'  is  let  on.  Letting  on 
the  wind  is  starting  up  a  bellows-like  ar- 
rangement which  forces  the  hot  air  up 
tlirough  the  cupola,  which  has  previously 
been  filled  with  bars  of  pig  iron,  under 
which  a  large  bed  of  coal  is  fiercely  burn- 
ing. 

"When  the  metal  is  hot  enough  it  runs 
out  a  spout  in  the  front  of  the  cupola  and 
is  caught  in  a  caldron.  The  molders' 
ladles  are  filled  from  this  caldron.  This 
'drawing  the  iron,'  as  it  is  called,  is  a  very 
pretty  sight.  Sparks  fly  in  every  direction 
and  look  very  much  like  a  large  flower  pot 
in  a  pyrotechnic  display.  This  effect  is 
more  or  less  intense  according  to  the  hard- 
ness of  the  iron. 

"A  flask  which  has  been  poured  into 
must  be  finished  without  a  stop.  If  the 
molder  stops  an  instant  in  pouring  in  the 
molten  metal  and  then  resumes,  a  seam 
will  form  at  the  place  of  stopping,  and  a 
worthless  casting  will  be  the  result. 

"In  pouring  large  castings  like  the  one 
mentioned  above,  a  crane  and  chain  blocks 
are  employed,  and  a  continuous  stream  of 
metal  is  kept  flowing  until  the  flask  is  full. 

"That  a  casting  of  the  dimensions  of  the 
one  herein  described  should  come  out 
perfect  and  straight  as  an  arrow  reflects 
much  credit  upon  Manager  W.  A.  Kenney 
and  his  workmen." 


There  is  a  good  deal  of  talk  among 
capitalists  about  a  stupendous  half  round 
the  world  transportation  scheme,  said  to 
be  supported  by  James  J.  Hill,  of  the 
Great  Northern.  It  embraces  fast  steam- 
ers from  England  to  New  York,  fast 
trains  from  the  Atlantic  to  the  Pacific 
coast  over  lines  controlled  by  Mr.  Hill, 
fast  steamers  from  Puget  Sound  to  Hong 
Kong.  The  calculation  is  that  the  trip 
could  be  made  in  thirty-one  days. 
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A  Pittsburgh  Standard  Passenger 
Locomotive. 

While  there  is,  perhaps,  iiulliing  unusual 
about  this  engine,  it  is  a  good  example  of 
the  standard  eight-wheel  or  American 
type  of  engine.  It  has  recently  been  de- 
livered to  the  Kansas  City,  Fort  Scott  & 
Memphis  Railway  by  the  Pittsburgh  Lo- 
comotive Works,  where  it  was  built  under 
direction  of  Mr,  W.  A,  Nettleton,  superin- 
tendent of  motive  power. 

The  general  dimensions  follow : 

Total  weight  of  engine  in  working  or- 
der— 125,000  pounds. 

Total  weight  of  engine  on  drivers — 
84,000  pounds. 

Driving  wheel  base  of  engine,  8  feet  6 
inches. 


Total  hcatingsurface — 1,782.2  square  feet. 

Brick  arch  supported  on  tubes. 

Diameter  of  driving  wheels,  outside  of 
tires — 69  inches. 

Diaineter  and  lenglh  of  journals — 8  x  II 
inches. 

Diameter  of  truck  wheels — 30  inches. 

Diameter  and  length  of  journals — 6  x  10 
inches. 

Slide  valves — American  balance. 

Water  capacity  of  tank — 4,300  U.  S. 
gallons. 

Fuel  capacity  of  tank — 8  tons. 

Weight  of  tender  with  fuel  and  water — 
91.000  pounds. 

Type  of  brakes — Westinghouse  Ameri- 
can. 

Westinghouse  train  signal. 


machine-shop  addition  is  100  x  150  feet.  It 
will  be  two  stories  high,  with  most  of  the 
machines  up  on  the  second  floor,  which 
extends  around  three  sides  of  the  building, 
with  an  open  space  in  the  center. 

The  new  boiler  shop,  120  x  302  feet,  with 
fourteen  stalls,  each  sufficiently  long  to 
hold  two  or  more  boilers  under  construc- 
tion or  repair,  has  the  walls  up. 

A  new  turntable  for  one  of  the  round- 
houses has  just  been  put  in,  which  is  to  be 
turned  by  an  electric  motor.  The  travel- 
ing cranes  and  transfer  table  are  electri- 
cally operated  now.  Mr.  Quayle  expects 
to  use  more  of  this  power  in  the  future. 

The  present  ashpit  has  a  depressed  track 
next  it  in  which  the  cinder  cars  are  placed 
and  ashes  loaded  by  hand.     Mr.   Quayle 


I'lTTSBURGH    EIGHT-VVUKELEK    FoK    KANSAS    CITY,    FORT    SCOTT    &    MEMPHIS. 


Total  wheel  base  of  engine — 23  feet  3 
inches. 

Cylinders,  diameter  and  stroke — 18  x  26 
inches. 

Diameter  of  boiler  at  smallest  ring — 60 
inches. 

Diameter  of  boiler  at  back  head — 70^ 
inches. 

Crown  sheet  supported  by  radial  stays — 
I'/i  inch  diameter. 

Number  of  tubes — 254. 

Diameter  of  tubes — 2  inches. 

Length  of  tubes  over  tube  sheet — 12  feet 
2  inches. 

Length  of  firebox,  inside — 96  inches. 

Width  of  firebox,  inside — 40J4  inches. 

Working  pressure — 180  pounds. 

Grate  area — 26.8  square  feet. 

Heating  surface  in  tubes — 1,614  square 
feet. 

Heating  surface  in  firebox — 149  square 
feet. 

Heating  surface  in  brick  arch  tubes — 
19.2  square  feet. 


Shop    Additions    on   the  Chicago  and 
North  Western  Railway. 

The  Cliicago  &  North  Western  Railway 
have  some  new  buildings  under  way  at 
the  main  shops  in  Chicago  which  are  at 
a  standstill  on  account  of  the  delay  in  re- 
ceiving structural  steel  for  the  posts  and 
floor  beams. 

The  new  power  house,  102  x  112  feet,  is 
well  along.  One  section  of  it  will  have 
three  Babcock  &  Wilcox  boilers  of  500 
horse-power  each.  The  engine  for  driving 
the  machinery,  the  compressors  and  dy- 
namos will  go  in  the  other  section.  The 
chimney  is  under  construction.  It  will  be 
180  feet  high,  which  will  give  a  good  draft 
for  the  boilers. 

A  new  machine  shop  is  going  up  adjoin- 
ing the  present  one,  in  which  will  be  in- 
stalled small  machines,  like  turret  lathes, 
etc..  to  manufacture  all  the  small  supplies 
in  the  line  of  repairs  for  injectors,  lubri- 
cators, small  brass  work,  air-brake  repairs, 
etc..  that  are  used  by  the  company.     This 


intends  using  large  buckets,  fitting  in  the 
pit.  When  they  are  full  they  will  be  raised 
up  and  dumped  in  the  cars,  doing  away 
with  hand  power.  This  method  will  be 
more  expeditious  and  economical. 


Under  existing  laws  a  railroad  man  who 
owes  debts  in  West  Virginia  may  be  at- 
tached in  Maryland,  and  will  lose  his 
wages  if  the  debt  can  be  proved.  The  an- 
noj'ance  of  these  attachments  has  caused 
the  Baltimore  &  Ohio  Railway  Company 
to  notify  all  its  men  that  those  who  have 
their  wages  attached  will  be  discharged. 
The  result  has  been  many  changes,  and  the 
men  who  are  in  debt  have  been  in  hot 
water.  Recently,  on  the  advice  of  attor- 
neys, fourteen  B.  &  O.  employes,  includ- 
ing engineers,  firemen,  brakemen  and  shop 
hands,  filed  in  the  United  States  Court 
petitions  in  voluntary  bankruptcy.  Their 
assets  ranged  from  $5  to  $65,  and  the  lia- 
bilities from  $95  to  nearly  $500. 
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Motor  Driven  Lathe. 

The  illustration  shows  a  28-inch  swing 
screw  cutting  engine  lathe  driven  by  "Bul- 
lock" type  "N"  motor.  The  motor  is 
placed  directly  on  the  spindle  in  the  head 
stock,  taking  the  place  of  the  cone  pulleys. 
The  armature  spider  is  built  directly  upon 


There  is  another  method  which  is  grow- 
ing in  favor  for  this  work.  It  is  carrying 
an  air  pipe  wherever  you  want  to  work, 
and  using  a  pneumatic  drill  or  other  tool 
as  the  case  may  be.  There  are  few  cases 
where  this  cannot  be  done,  and  it  seems  to 
hi  the  modern  way. 


MOTOR-DRIVEN    LATHE. 


the  hollow  spindle  of  the  lathe.  By  means 
of  a  new  system  of  variable  speed  control 
the  motor  is  given  a  greater  range  of 
speed,  without  loss  of  torque,  than  is  ordi- 
narily given  by  the  cone  pulley,  having 
sixteen  speeds  in  either  direction,  includ- 
ing the  back  gear.  The  controller  is  placed 
upon  the  leg  of  the  lathe,  directly  under 
the  head  stock,  and  is  operated  by  a 
splined  shaft  running  along  the  bed  of 
the  lathe  and  a  handle  which  travels  with 
the  carriage.  The  slowest  speed  is  60  and 
the  highest  about  250  revolutions. 

The  motor  is  fully  described  in  bulletin 
No.  4535,  which  may  be  had  by  addressing 
the  Bullock  Manufacturing  Company,  Cin- 
cinnati. Ohio. 


The  Eclipse  Reducing  Valve. 

Among  the  claims  for  this  valve  are  that 
there  is  no  diaphragm  to  break,  no  stuffing 
box  to  leak  and  only  four  parts  to  the 
whole  thing.  As  simplicity  is  one  of  the 
features  which  appeals  to  any  mechanic,  it 
seems  safe  to  say  that  they  will  be  inter- 
ested in  Eclipse  reducing  valve,  shown 
with  this. 

The  working  parts  are  so  plainly   seen 


Now  that  car  heating  is  a  live  subject,  it 
is  a  good  time  to  write  to  the  makers  for 
further  details.  They  are  the  John  Davis 
Company,  51  to  79  Michigan  street,  Chi- 
cago, 111.        

Railroads    not    Responsible    for   Fires 
Caused  by  Sparks. 

The  Supreme  Court  last  month  decidcil 
that  a  provision  in  a  lease  by  a  railroad 
company,  authorizing  the  construction  of  a 
warehouse  on  its  right  of  way,  relieving 
the  railroad  company  from  all  liability  for 
damage  for  the  burning  of  the  warehou.-e 
by  sparks  from  the  company's  engines,  or 
from  the  carelessness  or  negligence  of  its 
employes,  was  valid.  A  warehouse  was 
built  on  the  right  of  way  of  the  Chicago, 
Milwaukee  &  St.  Paul  Railroad  Company 
in  Monticello,  Iowa,  under  a  lease  contain- 
ing such  a  clause,  and  seven  insurance 
companies  paid  the  loss  of  $23,450  on  this 
building.  The  fire  was  caused  by  sparks 
from  a  railroad  engine,  and  the  insurance 
companies  sued  the  railroad  company  to 
recover  the  money  that  they  had  paid, 
claiming  that  the  exemption  clause  in  the 
lease  was  void  as  being  against  public 
policy.  Justice  Gray,  in  his  decision,  said 
the  validity  of  the  agreement  does  not  de- 
pend upon  any  principle  of  the  commercial 
or  mercantile  law.     It  was  local  law.     The 


Portable  Motors  and  Tools. 

Railroad  shops,  fully  as  much  as  others, 
perhaps,  have  use  for  portable  motors  and 
tools.  This  is  particularly  true  of  work 
on  the  front  end  of  a  locomotive. 

Most  locomotive  works  have  several  of 
these  in  the  erecting  shop,  mounted  on 
wheels  and  capable  of  being  raised  and 
lowered,  so  as  to  get  at  the  work.  Power 
varies,  but  is  usually  either  air,  steam  or 
electricty,  with  the  first  and  last  in  most 
favor. 

The  West  Albany  shops  have  a  neat  de- 
vice, consisting  of  a  truck  with  four  up- 
rights. These  guide  the  vertical  move- 
ment of  the  little  engine  which  is  on  a 
movable  platform,  controlled  by  two 
screws,  one  at  each  end  of  the  truck. 
These  raise  or  lower,  and  also  hold  the 
motor  at  any  desired  height  that  is  con- 
venient, and  power  is  transmitted  by  uni- 
versal joints  and  telescoping  shafts.  These 
seem  to  be  growing  in  favor,  and  have  re- 
placed the  flexible  shafting  in  several 
places  recently  visited.  This  motor  was 
driven  by  air. 

Schenectady  Locomotive  Works  use 
electric  power,  and  the  motor  is  located  at 
the  base  of  truck,  but  power  is  transmitted 
vertically  and  then  taken  off  at  the  de- 
sired height. 


ECLIPSE    REDUCING    VALVE. 


that  little  description  is  necessary,  and  as 
they  have  proved  satisfactory  on  several 
leading  roads  after  severe  tests,  little  re- 
mains to  be  said. 

They  are  made  of  best  steam  metal,  and 
it  is  claimed  that  no  variation  of  boiler 
pressure    will    affect    pressure    at    outlet. 


judgment  below,  in  favor  of  the  railroad 
company,  was  affirmed. 

It  has  been  repeatedly  decided  by  the 
courts  that  a  railroad  company,  which  uses 
the  best  known  spark  arresting  appliances 
upon  its  locomotives,  is  not  liable  for  fires 
caused  by  spark  throwing. 
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Heavy  Compound  for  Northern  Pacific. 

Tliis  is  one  of  lourUeii  roceiitly  l)iii!t 
for  the  Norlhcrn  Pacific  Railroad  by  the 
Schenectady  Locomotive  Works.  They 
are  of  the  same  general  type  as  those  built 
some  time  ago,  with  the  exception  of  hav- 
ing a  piston  valve  on  the  high-pressure 
side.  They  arc  said  to  handle  much  easier 
than  the  slide-valve  engines. 

Driver  brakes  are  applied  to  back  of 
wheel  instead  of  forward.  Front  end  of 
firebox  is  depressed  to  increase  depth  un- 
der tubes.  The  heating  surface  is  very 
large,  as  will  be  seen.  These  engines  are 
in  very  severe  service  and  are  giving  entire 
satisfaction,  both  in  fuel  economy  and  re- 
pairs.    The  leading  dimensions  are: 

Wciglit  in  working  order — I7S,S00 
pounds. 


Diameter  and  length  of  side  rod  crank- 
|iin  journal- — F.  and  B.,  s'A  inches  diam- 
eter by  4'A  inches. 

Outside  diameter  of  first  ring  of  boiler 
■ — 70  inches. 

Working  pressure — 200  pounds. 

Firebox,  length — 1203-16  inches. 

Firebox,  width — 41  inches. 

Tubes,  material — Charcoal  iron  No.   12. 

Tubes,  number  of — 376. 

Tubes,  diameter — 2  inches. 

Tubes,  length  over  tube  sheets — 14  feet 
2  inches. 

Fire-brick  supported  on  water  tubes. 
No.  8  Allison,  3-incli. 

Heating  surface,  tubes — 2,772.6  square 
feet. 

Heating  surface,  water  tubes — 32.1 
square  feet. 


wanna  Railroad.  For  miles  its  track  fol- 
lows the  old  .Morris  &  Essex  Canal,  built 
before  the  railroad  was  dreamed  of,  for 
the  purpose  of  bringing  coal  from  the 
mountains  to  the  great  city  of  New  York. 
A  canal  in  a  mountainous  region  is  a  thing 
of  wonder,  and  the  traveler  has  numerous 
opportunities  of  viewing  the  curious  ma- 
chinery by  which  the  canal  boats  are  drawn 
up  the  hills  on  railroads  to  strike  the  canal 
at  a  new  level,  or  lowered  from  the  canal 
from  a  higher  level,  to  continue  further 
down  the  mountain.  This  old  canal, 
though  grass-covered  and  bordered  by  the 
most  magnificent  shrubbery,  is  still  used, 
and  the  traveler  sees  from  time  to  time 
one  of  the  old  boats  moving  slowly  through 
the  limpid  waters,  with  sleepy  mules  for 
motive  power. 


SCHENECTADY   TEN-WHEELER    FOR    NORTHERN    PACIFIC. 


Weight  on  drivers — 134,200  pounds. 

Wheel-base,  driving — 14  feet  10  inches. 

Wheel-base,  rigid — 14  feet  10  inches. 

Wheel-base,  total— 26  feet  8  inches. 

Diameter  of  cylinders — 22  and  34  inches. 

Stroke  of  piston — 30  inches. 

Piston-rod  and  valve-stem  packings 
Jerome. 

Size  of  steam  ports — 23  x  2%  inches. 

Size  of  exhaust  ports — 23  x  3  inches. 

Size  of  bridges — i}i  inches. 

High-pressure  piston  valve ;  low-pres- 
sure, Allen-American. 

Greatest  travel  of  valves — 6H  inches. 

Outside  lap  of  valves — High-pressure, 
1%  inches. 

Inside  lap  of  valves — Clearance,  H  inch. 

Diameter  of  driving  wheels — 63  inches. 

Diameter  and  length  of  driving  jour- 
nals— 9  inches  diameter  by  11  inches. 

Diameter  and  length  of  main  crank-pin 
journals  (main  side,  7x5^  inches) — 6K 
inches  diameter  by  6  inches. 


Heating  surface,  firebox — 208  square 
feet. 

Heating  surface,  total — 3.012.7  square 
feet.  " 

Grate  surface — 34.22  square  feet. 

Boiler  supplied  by  Hancock  inspirator, 
type  "'A,'  size  No.  10,  R.  S. ;  Ohio  lever 
handled,  standard  "A."  size  No.  10,  L.  S. 

Water  capacity  of  tender — 4,350  United 
States  gallons. 

Coal  capacity — 9  (2.000-pound)  tons. 

Total  wheel-base  of  engine  and  tender — 
53  feet  6',<  inches. 

American  brake  on  all  drivers  operated 
by  air.  Westinghouse  automatic  air  brake 
on  tender  and  for  train ;  9'.-2-inch  air 
pump.  Two  3-inch  Ashton  safety  valves. 
Leach  sand-feeding  apparatus. 


Where  Canal  Boats  Ride  on  Cars. 

No  railroad  in  the  L^nited  States  offers 
as  fine  an  opportunity  for  study  of  the  old 
canal  systems  of  the  East  as  the  Lacka- 


In  our  General  Correspondence  depart- 
ment we  publish  a  letter  giving  a  fireman's 
view  of  smokeless  firing,  in  which  some 
remarks  are  made  atiout  men  who  dislike 
each  other  being  kept  upon  an  engine  to- 
gether. That  is  a  matter  which  receives 
too  little  attention  on  many  roads,  and  the 
company's  interests  suffer  in  consequence. 
If  the  engineer  and  fireman  do  not  dwell 
in  harmony  they  ought  to  be  separated, 
for  they  will  naturally  be  more  interested 
in  embarrassing  each  other  than  in  doing 
their  work  conscientiously  and  properly. 
There  are  men  so  constituted  that  they  can 
never  agree  long  with  anybody.  The  cab 
of  a  locomotive  is  a  bad  place  for  men  of 
that  disposition.  We  have  known  first- 
class  men,  both  among  engineers  and  fire- 
men, whose  only  fault  was  infirmity  of 
temper.  That,  however,  is  a  very  grave 
fault,  and  men  possessing  it  ought  to  be 
sent  to  other  kind  of  employment  than 
having  a  place  in  the  cab  of  a  locomotive. 
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Air  Brake  Testing  Plants. 

The  time  has  come  when  a  railroad  that 
is  up  to  date  in  air-brake  matters  must 
have  its  air-brake  testing  plants  at  such 
points  upon  the  road  that  the  piston  travel 
can  be  kept  within  the  prescribed  limits 
determined  by  practice.  Competent  in- 
spectors or  repair  men,  instructed  by  an 
air-brake  inspector  or  instructor,  should 
be  in  charge  of  these  plants  and  systema- 
tic testing  of  brakes  should  be  made  to 
detect  leaks,  adjust  piston  travel,  remedy 
or  replace  faulty  triples,  and  find  and  re- 
pair any  existing  defects. 

Air-brake  cars  have  now  become  suffi- 
cient in  numbers  so  that  a  large  majority 
of  freight  trains  may  be  controlled  with 
air  brakes.  It  frequently  happens  that 
there  are  enough  brakes,  in  number,  to 
control  a  train,  but  the  condition  of  the 
brakes  forbids  the  attempt,  and  it  is  unjust 
to  an  engineer  to  expect  him  to  hold  trains 
on  grades  if  the  brakes  do  not  receive  sys- 
tematic inspection.  The  idea  of  holding 
trains  by  air  when  there  is  a  doubt  as  to 
the  condition  of  the  brakes,  and  then  blow- 
ing for  hand  brakes,  after  it  is  found  that 
on  the  grade  the  air  does  not  hold,  is 
wrong.  If  the  brakes  are  in  condition, 
the  engineer  knows  whether  or  not  he  has 
sufficient  brakes  to  do  the  work  on  the 
hill,  and  that  feeling  of  nervousness  and 
uncertainty,  felt  on  roads  having  no  sys- 
tematic tests,  is  unknown. 

It  is  to  be  regretted  that  so  many  pri- 
vate-line car  companies  do  not  pay  more 
attention  to  air  brakes. 

Not  only  is  it  necessary  to  adjust  the 
piston  travel  on  the  air-brake  cars  for  the 
sake  of  the  air  brake  alone,  but  the  effect 
of  allowing  the  travel  to  become  too  long 
also  has  its  effect  on  the  hand  brake,  espe- 
cially on  the  heavy-capacity  cars  now  in 
existence.  For  instance :  With  many  of 
our  heavy-capacity  cars  an  extra  lever — 
called  the  hand-brake  lever — is  put  in  be- 
tween the  hand-brake  end  of  the  piston 
lever  and  the  brake  mast,  in  order  to  give 
the  proper  hand-brake  power.  This  is 
done  more  particularly  on  coal  or  ore 
cars  with  the  cylinders  fastened  to  the 
side  sill.  The  accompanying  sketches  illus- 
trate three  such  devices  now  in  use. 

With  either  of  these  devices,  and  the 
proportion  of  levers  cited,  if  the  piston 
travels  10  inches,  the  point  at  the  end  of 
the  hand-brake  lever,  or  a  point  on  the 
chain  as  used  with  the  sheave,  travels  a 
little  more  than  twice  this  amount,  and 
about  20  inches  of  chain  must  be  wound 
upon  the  brake  mast  to  set  the  hand  brake. 
This  means  that  the  brake-mast  drum  will 
be  wound  full  of  chain  before  the  shoes 
are  up  to  the  wheels  and  the  hand  brake 


CONDUCTED  BY  F.  M.  NELLIS. 

on  this  car  will  be  useless.  In  switching 
such  cars,  trouble  will  result  for  the 
brakcman,  and  there  are  big  chances  of 
damage  being  done  to  the  car  if  the  brake 
slack  is  not  regulated  systematically. 

On  many  coal  and  ore  cars  the  travel 
of  the  levers,  due  to  the  hoppers,  is  some- 
what restricted ;  and  if  long  travel  does 
not  result  in  poor  hand  brakes,  because  of 
more  chain  existing  than  will  wind  on 
the   brake-mast   drum,   it   may   be   that   a 


It  is  the  duly  of  every  railroad  air-brake 
inspector  or  instructor  to  put  this  ques- 
tion before  the  proper  officials  of  his  road 
and  get  them  to  see  the  absolute  necessity 
for  the  systematic  testing  of  freight  as 
well  as  passenger  brakes.  B. 

New  York. 


Liquid  air  is  not  yet  performing  the 
wonderful  work  claimed  for  it  by  its  pro- 
moters,  and  the   probabilities   are   that   it 


Hand  Brake: 
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Hand  Brake 
Wheel 


Hand  Brake 
Wheel 


THREE  WAYS  OF  CONNECTING  AIR  AND   HAND   BRAKES. 


lever  will  strike  a  carrier  iron  and  the 
braking  power  will  not  be  transmitted  to 
the  brake  shoes. 

The  question  arises:  Will  railroads  put 
in  testing  plants  before  wrecks  in  yards  and 
on  roads  prove  their  expediency,  will  it  be 
another  case  of  live  and  learn,  or  will  an 
ounce  of  prevention  save  a  pound  of  cure? 


will  not  do  so  soon,  if  ever.  The  problem. 
of  storing  this  highly  explosive  liquid  is 
a  troublesome  and  controlling  one;  and 
until  this  is  solved  liquid  air  will  defer  its 
application  to  ocean  steamships,  railway 
and  street  cars  and  refrigeration  processes, 
and  will  humbly  remain  a  laboratory  pro- 
duct and  plaything. 


Deccmbfr,   1899. 
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Points    to    be   Watched    in     Defective 
Air  Bral<es. 

The  regular  and  systematic  inspection 
and  repair  system  for  air  brakes  which 
the  Nashville,  Chattanooga  &  St.  Louis 
Railway  quite  some  time  ago  instituted  at 
it;  Nashville  and  Atlanta  terminals  has  not 
only  been  productive  of  bettering  the  ser- 
vice, but,  at  the  same  time,  has  served  to 
point  out  the  seemingly  weaker  places  in 
the  system  which  should  be  watched  by 
repair  men. 

Following  is  a  list  of  cut  out  cars  com- 
ing into  the  Nashville  yard  during  the 
month  of  September  and  the  cause  for 
which  the  cars  were  cut  out : 

Emergency  valve  seat  leaking 45 

Triple  valves  needed  cleaning 41 

Triple  valve  gaskets  leaking 47 

Check  valve  ca.se  gaskets  blown  out. ...   16 

Union  on  Triples  leaking 45 

Nothing    wrong 4 

Blowing  at  exhaust 35 

Blowing  at  vent  ports 18 

Graduating  pin  gone i 

Thread  on  check  valve  case  stripped.  . .     6 

Drain  cup  bolts  and  nuts  gone 4 

Working  parts  of  triples  gone 9 

Release  valves  leaking 19 

Release  yalve  held  open  by  rod 4 

Release  spring  broken I 

Piston  travel  too  short I 

Brake   cylinder   packing   leather   worn 

out   12 

Cut-out  cock  gone i 

Angle  cock  gone i 

Sand  hole  in  auxiliary  reservoir I 

Train  pipe  broken 5 

Branch  pipe  gone 8 

Branch  pipe  leaking 2 

Brake  rigging  out  of  order IS 

Quick  action,  service  application II 

Total   352 


out  doubt,  make  it  such  an  unqualified  suc- 
cess as  to  leave  no  argument  as  to  which 
is  the  better  way.  Happily,  the  rapid 
equipment  of  freight  cars  with  air  brakes 
will  soon  give  the  engineer  full  control  of 
the  train,  and  before  many  years  the  con- 
troversy on  the  merits  of  the  two  methods 
will  have  passed  out  and  been  forgotten. 
Then,  and  not  till  then,  will  the  argument 
be  settled  to  the  satisfaction  of  both  sides. 


Hand  Brakes  in  Conjunction  With  Air 
Bralies. 

Considerable  has  been  said  and  written 
about  the  use  of  hand  brakes  on  the  rear 
end  of  freight  trains  partially  equipped 
with  air  brakes  on  the  head  end,  operated 
by  the  engineer.  Many,  if  not  nearly  all, 
roads  have  cause  to  remember  that  stage 
in  air-brake  practice  through  which  they 
have  passed,  and  in  which  troublesome 
break-in-tvvos  have  been  eliminated  by  the 
abandonment  of  the  hand  brakes  on  the 
rear  end  practice  while  the  engineer  is 
operating  the  air  brakes. 

The  full  relief  which  has  almost  invar- 
iably followed  the  abandonment  of  the 
practice  would  seem  to  condemn  it ;  yet 
there  periodically  appears  some  new  cham- 
pion of  the  old  practice,  who  resurrects  it, 
and  seeks  by  carefully  prepared  and  appar- 
ently reasonable  statement  to  establish  the 
meritorious  advantage  of  the  scheme,  in 
spite  of  the  fact  that  scores  of  roads  have 
advantageously  discarded  it  long  ago. 

If  the  efforts  and  energy  expended  in 
making  the  discarded  scheme  w^ork  were 
applied  to  the  other  method  it  would,  with- 


An  Air  Pump  Repair  Stand. 

The  air-pump  repair  men  at  the  West 
Albany  shops  of  the  New  York  Central 
have  a  handy  stand  for  inspecting,  over- 
hauling and  testing  pumps.  The  engrav- 
ing makes  it  plain,  and  while  the  idea  is 
not  absolutely   new,   these  are  nicely  ar- 


Locomotive  Engineering 

REPAIR    STAND   FOR   AIR    PUMPS. 

ranged  for  convenience  and  rapid  work. 
There  are  four  of  the  stands  in  this  de- 
partment, and  of  course  they  hold  any 
size  pump  and  in  any  position. 

After  repair  they  are  set  in  their  proper 
position  and  tested,  a  hose  being  handy  to 
each  stand.  Air  hose  is  also  tested  in  this 
department,  as  well  as  the  brake  valves 
and  triples.  They  expect  to  put  in  a  good 
size  air  compressor  in  the  near  future, 
both  for  this  work  and  their  numerous  air 
hoists  and  pneumatic  tools. 


There  is  a  strong  possibility  that  the  yel- 
low fever  now  prevalent  in  some  parts  of 
the  South  may  necessitate  a  change  in  the 
meeting  place  of  the  Air  Brake  Associa- 
tion. Jacksonville,  Fla.,  was  the  choice  of 
the  last  convention,  and  although  the  fever 
may  not  reach  Jacksonville,  Florida  may 
be  quarantined  against  on  account  of  the 
fever  in  other  parts  of  the  State. 


Bitter  complaint  is  made  by  some  air- 
brake men  that  piping  on  engines  and  ten- 
ders coming  from  certain  locomotive 
works  have  to  be  overhauled  before  being 
fit  for  service.  On  one  engine  recently 
built  by  a  prominent  manufacturer,  four- 
teen elbows  and  six  unions  were  unneces- 
sarily placed  in  the  air-brake  piping  on 
the  tender  alone. 


An    Object    Lesson    in    Rn^ine    Truck 
Brakes. 

The  time  has  not  been  so  long  ago  but 
that  all  air-brake  men  can  remember  the 
prejudice  which  once  existed  against  the 
driving  wheel  brake.  Many  men  in  the 
mechanical  department  of  railways  ob- 
jected to  the  driver  brake  on  the  ground 
that  its  use  was  injurious  to  the  engine 
structure.  So  deep-rooted  and  general 
was  this  objection  that  a  driver  brake  on  a 
locomotive  was  an  exception  rather  than 
the  rule,  and  was  looked  upon  as  a 
rash  venture  of  an  intrepid  master  me- 
chanic. 

Perhaps  the  credit  for  first  equipping  all 
its  locomotives  with  driving  wheel  brake> 
belongs  to  the  Pennsylvania  Railroad 
Company,  which,  in  the  face  of  this  preju- 
dice, began  and  continued  to  apply  driver 
brakes  to  each  of  its  engines  until  all  were 
equipped.  Other  roads  were  gradually 
brought  to  see  the  fallacy  of  the  prejudice 
and  to  recognize  the  value  of  the  driver 
brake  as  an  adjunct  to  train  brakes.  To- 
day a  locomotive  without  a  driver  brake  is 
as  rare  as  an  engine  with  the  ancient  water 
pump,  and  the  driver  brake  is  considered 
equally  important  almost  as  the  wheels 
and  pistons  themselves. 

Allowing  for  the  natural  difficulty  ex- 
perienced in  getting  all  new  devices  intro- 
duced, it  is  quite  strange  that  the  modern 
engine  truck  wheel  should  meet  with  the 
same  opposition  as  did  its  mate,  the  driv- 
ing wheel  brake.  This  opposition,  how- 
ever, is  of  a  different  nature.  Instead  of 
being  considered  injurious  to  the  engine 
structure,  the  truck  wheel  brake  is  un- 
reasonably charged  by  some  with  hinder- 
ing the  proper  tracking  of  the  truck;  that 
is.  the  truck  is  supposed  to  be  held  rigid 
when  the  brake  is  applied,  and  instead  of 
safely  guiding  the  engine  around  curves, 
the  leading  wheels  tend  to  climb  the  rail. 
This,  of  course,  is  a  groundless  supposi- 
tion; for  the  brake,  being  intact  and  self- 
contained  within  the  truck  itself,  can  have 
no  effect  whatever  on  the  tracking  whether 
the  brake  be  on  or  off. 

Recently  a  remarkable  incident  occurred 
which  is  deserving  of  record  and  served 
to  more  effectually  settle  this  point  in 
question  than  any  amount  of  argument 
could  possibly  have  done.  One  of  our 
large  roads  had  an  engine  which  climbed 
a  curve  and  left  the  track  at  a  certain 
point.  The  truck  wheel  brake  with  which 
the  engine  was  equipped  was  blamed  for 
the  accident  and  was  instantly  removed. 
A  few  days  after,  the  same  engine,  minus 
the  truck  brake,  left  the  track  at  the  same 
place,  necessitating  a  further  search  for 
the  cause.  Upon  investigation,  a  defec- 
tive joint  in  the  track  was  found  to  be 
the  cause  of  the  trouble,  and  when  placed 
in  condition  the  trouble  disappeared.  The 
wrongly  charged  and  innocent  truck  brake 
was  replaced,  and  is  to-day  quietly  and 
effectively  doing  its  work,  having  made 
many  good  friends  by  the  incident 
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Metallic     Packing    for     Driver     Brake 
Cylinders. 

Editor: 

In  the  columns  of  your  November  num- 
ber I  was  surprised  to  find  that  the  sub- 
ject of  metalhc  packing  for  brake  cylin- 
ders was  again  brought  to  life  by  one  of 
the  good  brethren  in  the  northeastern  part 
of  the  country.  I  cannot  agree  with  him 
that  it  is  a  hopeless  task  to  keep  pressure 
in  the  driving  brake  cylinder  when  ordi- 
nary leather  is  used. 

The  problem  of  having  good  driver 
brakes  is  easily  solved ;  first,  by  obtaining 
the  best  oil-tanned  leather;  second,  by  tak- 
ing reasonable  precaution  in  putting  the 
leather  in  the  brake  cylinder;  third,  by 
using  a  grease  such  as  Paragon  or  Kent's 
brake  cylinder  compound,  instead  of  using 
engine  oil.  commonly  termed  black  oil,  in 
the  driving  brake  cylinder,  or  any  other 
cylinders,  as  it  tends  to  destroy  the  leather, 
causing  it  to  become  hardened  and 
cracked,  when  it  soon  leaks. 

Again,  proper  care  should  be  taken  of 
the  leathers  after  they  have  been  in  use 
for  some  time.  They  should  not  be  ex- 
pected to  run  and  last  forever.  Driving 
brake  cylinders  should  be  stenciled  when 
the  new  leathers  are  applied,  and  after  be- 
ing in  use  for  about  three  months,  leathers 
should  be  removed,  cleaned  and  greased, 
as  well  as  the  brake  cylinders. 

I  do  not  think  all  the  trouble  lies  with 
the  packing  leather.  The  pipe  connecting 
the  triple  valve  to  the  brake  cylinder  is 
often  leaking  when  the  engineer  reports 
the  brake  cylinders  leaking.  The  lagging 
and  jackets  have  all  been  removed  from 
our  brake  cylinders,  and  this  has  added 
very  much  to  their  efficiency  as  good  driver 
brakes.  We  are  constantly  using  the  test 
gage,  and  find  that  pipe  connections  are 
more  at  fault  than  packing  leathers.  If 
just  ordinary  care  will  be  taken  of  the 
packing  leather  (and  I  would  recommend 
either  Paragon  or  Kent's  brake  cylinder 
compound  for  a  lubricant)  I  am  confident 
there  will  be  no  trouble  from  leaky  pack- 
ing leathers. 

I  notice  that  Mr.  Weber  says  "that  the 
workmanship  must  be  perfect,"  which 
leaves  room  to  doubt  of  getting  the  me- 
tallic ring  tight.  Anyone  who  has  tried  to 
make  a  metallic  ring  absolutely  tight  will 
be  thoroughly  convinced  that  a  metallic 
ring  will  not  do  in  brake  cylinders,  I  am 
sure.  It  has  been  tried,  time  after  time,  to 
use  a  metallic  packing  of  some  kind  in 
brake  cylinders;  but  after  so  equipping 
one  engine  it  has  invariably  been  thought 
better  to  use  a  good  packing  leather  in- 
stead and  have  tight  brake  cylinders. 

The  cost  per  engine.  $6.  This  would 
certainly  be  first  taken  into  consideration. 
Eight-inch  brake  cylinder  leathers  cost  45 
cents,  which  is  much  cheaper  and  will  not 
require  cylinder  to  be  rebored.  With  the 
methods    I    have    described    our    engine 


brakes  are  made  to  stand  a  leakage  test  of 
less  than  ten  pounds  in  five  minutes. 

Otto  Best. 
Supt.  Air  Brakes,  N.,  C.  &  St.  L.  Ry. 
•     Nashville,  Tenn. 


Newly  Patented  Cut-Out  Cock. 

Editor: 

I  send  you  herewith  for  illustration 
drawings  and  specifications  of  a  cut-out 
cock  to  be  placed  underneath  the  engi- 
neer's brake  valve. 

Its  object  is  to  provide  a  new  and  im- 
proved cut-out  or  stop  cock  more  espe- 


larged  sectional  plan  view  of  the  improve- 
ment in  a  cut-out  position,  the  section  be- 
ing on  the  line  2  2  in  Fig.  i,  and  Fig.  3  is 
a  like  view  of  the  same  with  the  plug  in 
a  cut-in  position. 

The  engineer's  valve  A  is  connected  by 
a  pipe  B  with  the  main  air-reservoir  C 
and  by  a  pipe  D  with  the  brake-valve 
reservoir  E  and  by  a  connection  F  with 
the  train-pipe  G,  said  connection  F  con- 
taining the  cut-out  or  stop  plug  H,  con- 
nected by  a  pipe  /  with  the  double  gage  / 
for  indicating  the  train-line  pressure  by 
the  black  hand  or  pointer  /'  at  the  time 
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NEWLY   P.\TEXTED  CUT-OUT  COCK. 


cially  designed  for  use  when  a  plurality 
of  locomotives  are  coupled  to  a  single 
train,  the  arrangement  then  permitting  of 
e.-^tablishing  connection  between  the  train- 
line  pressure  and  the  train-pipe  gage,  so 
that  each  engineer  can  see  what  pressure 
there  is  in  the  train-pipe  and  what  is 
drawn  oflF  by  the  engineer  of  the  leading 
engine  for  braking  or  other  purposes,  and 
in  case  of  failure  of  the  leading  engine  to 
charge  or  control  the  brakes  the  engineers 
of  the  other  locomotive  or  locomotives  can 
instantly  charge  and  handle  the  brakes. 

Fig.    I    is   a   side  elevation   of  the   im- 
provement as  applied.     Fig.   2  is  an  en- 


the  cut-out  plug  is  in  a  cut-out  position. 
A  pipe  K  connects  the  pipe  D  with  the  cut- 
out plug  H,  so  that  when  the  latter  is  in 
a  cut-in  position  then  the  train-line  pres- 
sure or  that  of  the  engineer's  valve  is  like- 
wise indicated  by  way  of  the  plug  H, 
pipe  /  and  hand  /'  on  the  gage  /.  The 
latter  is  also  connected  by  a  pipe  L  with 
engineer's  valve  A  to  indicate  main-reser- 
voir pressure  by  the  red  hand  P. 

This  cock  was  gotten  up  by  our  general 
foreman,  and  has  been  approved  by  our 
master  mechanic  and  superintendent  of 
motive  power.  J.  P.  Brown. 

C,  N.  O.  &  T.  P.  R.  /?.,  Somerset,  Ky. 
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"Fictitious"  Maintenance  of  Air  Brakes 

liditor: 

In  view  of  the  large  number  of  freight 
cars  now  equipped,  and  being  equipped 
with  air  brakes,  the  question  of  their 
maintenance  becomes  a  very  important 
one.  Some  of  the  railroads  are  paying 
considerable  attention  to  this  point,  the 
majority  arc  paying  none  at  all,  and  some 
are  paying  enlirely  too  much  attention  of 
the  kind  they  are  giving.  The  last  clause 
is  one  calculated  to  elicit  a  question,  anil 
it  is  the  purpose  of  this  article  to  answer  it 
and  to  show  that  many  roads  arc  giving 
not  only  themselves  but  other  roads  a 
great  deal  of  trouble  by  improperly  caring 
for  the  air-brake  equipment. 

The  writer  had  the  pleasure  not  long 
since  of  visiting  the  air-brake  test  and  re- 
pair yard  of  a  prominent  railroad  where 
air  brakes  are  intelligently  cared  for.  To 
be  explicit,  it  was  the  Nashville  yard  of 
the  North  Carolina  &  St.  Louis  Railway, 
and  what  he  saw  and  learned  there  wcfuld 
open  the  eyes  of  railroad  officials  if  they 
could  but  see   how   their  money  is  being 


pay  any  general  manager  or  superinten- 
dent of  motive  power  to  investigate  what 
is  being  done  in  this  line  on  his  and  other 
roads.  The  railroad  officials  have  an  idea 
that  the  air  brake  is  expensive  to  main- 
tain. So  it  is,  when  done  this  way;  but 
by  proper  care  it  is  not. 

Another  thing  that  has  a  tendency  to  in- 
crease the  cost  of  maintenance  is  the  fear 
of  some  men  that  the  rubber  gaskets  will 
not  of  themselves  make  tight  joints,  so 
they  coat  them  with  white  lead  ground  in 
oil,  and  in  some  cases  with  varnish.  The 
result  in  the  one  case  is  rapid  deterioration 
of  the  gasket.  In  the  other  the  gasket 
sticks  to  the  metal  surface  and  tears  when 
it  is  necessary  to  separate  the  parts,  thus 
making  renewal  necessary. 

Another  point  that  is  worthy  of  atten- 
tion is  the  practice  of  coating  the  hose 
coupling  gasket  with  oil,  "to  make  it  slip 
in  easy."  Oil  and  rubber  arc  enemies,  and 
this  should  be  thoroughly  impressed  on 
the  men  doing  this  work ;  if  it  is  necessary 
use  a  club  to  do  so. 

Unfortunately,  there  are  still  some  men 
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thrown  away  by  the  ignorance  of  the  men 
caring  for  the  brakes.  In  the  first  place 
this  road  is  taking  proper  and  economical 
care  of  their  brakes,  and  is  living  up  to 
the  Master  Car  Builders'  rule,  that  foreign 
cars  on  their  line  shall  receive  the  same 
care  as  their  own.  No  repairs  are  made 
that  are  unnecessary,  and  what  repairs  are 
made  are  intelligently  and  well  done. 

The  question  of  lubricating  brake  cylin- 
ders is  an  important  one,  but  the  writer 
does  not  propose  to  go  into  it  further 
than  to  call  attention  ^  to  the  prevalent 
practice  of  attempting  to  fill  the  brake  cyl- 
inder with  car  oil.  Some  repair  men  must 
be  under  the  impression  that  the  brake 
cylinder  is  an  oil  cylinder  and  should  be 
filled  with  oil.  judging  from  the  condition 
of  many  I  saw.  I  have  before  me  the  re- 
port of  defective  cars  passing  Nashville 
yard  in  September,  and  ninety-five  of 
these  were  caused  by  defective  rubber  gas- 
kets, almost  all  of  which  were  due  to  the 
presence  of  too  much  oil  in  the  brake  cyl- 
inder, which  blew  back  through  the  triple 
valve  and  caused  deterioration  of  the  rub- 
ber. This  represented  bills  of  over  $16 
alone,  and  all  caused  by  the  lack  of  care 
or  knowledge  in  lubricating  the  cylinder. 
This  is  only  one  item,  and  there  are  many 
similar  ones  that  are  eating  up  the  income 
of  the  railroad  companies.     It  will  well  re- 


on  air-brake  work  who  think  the  manu- 
facturer does  not  complete  his  work  be- 
fore sending  out  the  apparatus,  and  they 
have  to  put  the  finishing  touches  on  it  to 
"perfect"  it.  An  instance  of  this  came  to 
my  attention  where  the  man  evidently 
thought  the  fellow  who  cut  the  leakage 
groove  had  neglected  his  work,  for  this 
man  improved  (?)  on  it  by  cutting  the 
groove  the  full  length  of  the  cylinder.  It 
is  to  be  hoped  that  he  has  been  removed 
from  air-brake  work  to  a  place  where  his 
extraordinary  talents  can  be  used  to  better 
advantage — say,  chipping  the  burrs  off 
rough  castings. 

Another  matter  to  be  regretted  is  the 
poor  opinion  some  repair  men  have  of  the 
ability  of  others  to  discern  whether  a 
brake  is  working  right  or  not.  They  seem 
to  think  that  a  man  cannot  tell  by  the  oper- 
ation of  the  brake  whether  a  cylinder  has 
been  cleaned  and  oiled,  and  that  if  they 
just  stencil  it,  it  will  work  just  as  well  as 
if  they  had  really  cleaned  it.  "Fictitious 
cleaning"  of  freight  brakes  is  going  to  cost 
a  whole  lot  some  day.  Compound  interest 
on  the  cost  of  good  cleaning  for  a  life- 
time will  not  begin  to  pay  the  bill ;  and 
the  man  caught  stencilling  cylinders  with- 
out their  being  cleaned  should  be  uncere- 
moniously "fired." 

There  are  just  one  or  two  points  more. 


One  is  the  old  one  of  plugging  up  the  re- 
taining valve  pipe,  a  good  way  to  get 
.'.lid-flat  wheels.  Another  one  is  one  not ' 
generally  known.  When  putting  the  triple- 
valve  gasket  in  place,  put  it  on  the  triple 
valve  first,  not  on  the  end  of  the  auxiliary 
reservoir.  The  reason  for  this  is,  the 
threaded  boss  on  the  triple  valve  will  catch 
it  and  cause  it  to  kink  up  at  the  port  open- 
ing if  it  is  put  on  the  reservoir  first.  An- 
other one  is,  be  careful  in  putting  in  the 
colter  pin  in  the  old-style  emergency  valve 
when  renewing  the  seat.  I  saw  several 
where  this  pin  had  not  been  properly  put 
in  and  the  emergency  valve  and  emergency 
check  valve  stuck  together  after  a  quick- 
action  application.  Before  putting  these 
valves  into  a  triple  valve,  try  them  with- 
out the  check-valve  spring  and  see  that 
they  work  freely.  One  thing  more,  don't 
fill  the  brake-cylinder  piston  sleeve  with 
nuts,  pins,  etc.,  to  take  up  slack.  They 
work  around,  mash  out,  and  eventually 
break  through  the  sleeve. 

And  now  let  me  ask  a  few  pertinent 
questions  of  the  general  officer  who  may 
have  waded  through  this  article :  Who  is 
caring  for  your  brakes — your  own  men, 
or  do  you  depend  on  other  roads  to  do  it 
for  you?  Are  your  men  doing  any  of  the 
things  outlined  above?  Are  you  paying 
for  gallons  of  oil  to  be  wasted  through  the 
triple-valve  exhaust  and  eat  out  the  gas- 
kets? Have  you  ever  given  the  question 
of  the  maintenance  of  your  air  brakes  any 
thought?  If  you  haven't,  let  a  practical 
air-brake  man  oflfer  the  suggestion  that 
you  investigate  thoroughly,  personally  if 
necessary,  and  see  if  any  care  is  being 
given  the  brakes.  See  if  you  are  paying 
other  roads  for  work  that  you  hire  your 
own  men  to  do.  See  if  poor  men  are 
costing  you  dollars  to  maintain  brakes 
where  cents  should  do  the  work  they  are 
doing.  An  intelligent  move  to  care  for 
brakes  now  will  save  thousands  of  dollars 
later  on.  Don't  think  that  this  article  is 
based  on  fiction  or  imagination ;  for,  if 
necessarj',  I  can  call  the  names  of  the 
roads  where  the  kind  of  work  mentioned 
above  is  being  done. 

In  conclusion,  I  desire  to  give  credit 
where  credit  is  due.  The  North  Carolina 
&  St.  Louis  Railway  are  taking  proper 
care  of  their  brakes,  as  I  have  mentioned 
before.  It  may  be  of  interest  to  add  that 
none  of  the  trouble  herein  mentioned  is 
encountered  on  their  own  cars.  I  do  not 
take  their  word  for  that,  understand.  I 
have  investigated.  I  am  free  to  say  that 
they  have  the  best  organized  force  of  air- 
brake men  in  the  eastern  part  of  this 
country.  I  make  no  exceptions.  They 
"use  their  heads  first  and  their  hands 
afterwards" ;  and  when  they  go  after  a 
defect  they  know  what  they  are  going 
after.  The  management  is  directly  re- 
sponsible for  this.  Orders,  intelligent  or- 
ders, are  issued  and  are  lived  up  to.  That 
is  the  secret  of  the  whole  business. 

Robert  Burgess. 

Atlanta,  Ga. 
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Proper  Release  for  Passenger   Trains. 

Editor: 

I  was  asked  the  other  day  by  an  old  and 
experienced  engineer  why  it  was  that  his 
train  would  sometimes  "crawl  along  on 
him,"  and  sometimes  stop  with  a  slight 
jerk  when  he  made  it  a  point  to  always 
release  at  the  same  time — at  about  the 
last  turn  of  his  drivers. 

In  putting  this  question  to  various 
classes  in  the  instruction  car  I  found  that 
the  answers  were  divided  between  two 
causes,  viz. :  "Because  he  had  a  shorter 
train  at  one  time  than  he  did  at  the  other" 
and  "Because  one  train  may  have  cars  of 
longer  piston  travel  than  another  train." 

Now,  it  will  be  clear  to  you  and  all  en- 
gineers that  these  two  replies  are  true  as 


made  three  reductions  of  5  pounds,  one 
after  the  other,  which  makes  a  total  ap- 
plication of  15  pounds,  and  puts  about 
three  times  this  pressure,  or  45  pounds, 
in  the  brake  cylinders  as  he  comes  to  a 
stop.  He  must  now  release  several  sec- 
onds before  the  train  stops  in  order  to  get 
most  all  of  this  45  pounds  out  of  the  brake 
cylinders,  or  else  there  will  be  a  reaction 
of  the  truck  springs  on  each  car,  causing 
a  disagreeable  lurch. 

But  suppose  at  the  next  stop  he  makes  a 
much  lighter  application  or  his  first  ap- 
plication is  going  to  stop  the  train  too 
quickly,  and  he  then  releases  and  applies 
six  or  eight  pounds  on  his  second  applica- 
tion. Now,  he  must  hold  the  brakes  on 
until   the  train  comes  almost  to  a   stand- 
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regards  handling  different  trains,  but 
neither  of  them  applies  to  the  case  in 
question.  We  all  know  that  any  exper- 
ienced engineer  in  making  his  first  stop 
gets  the  "feel"  of  his  train  as  to  its  stop- 
ping power  and  how  quick  it  releases,  and 
gages  his  after  stops  thereby.  But  the 
question  to  bs  answered  is:  "Why  will 
the  brakes  on  the  same  train  let  go  the 
wheels  quicker  at  one  time  than  at  an- 
other when  we  are  shown  that  the  triples 
move  just  as  quick  or  a  little  quicker  for 
a  heavy  (proper)  reduction  than  for  a 
light  one."  The  length  of  time  it  takes  the 
small  port  in  the  triple  valve  to  exhau.st 
the  air,  or  most  of  it,  from  the  brake  cylin- 
der depends  upon  how  many  pounds  pres- 
sure there  is  in  the  brake  cylinder  at  the 
time  the  release  is  made.  This  depends 
^pon  the  strength  of  the  application. 

For  example,  suppose  the  engineer  has 


still,  or  it  will  "run"  on  him,  because  the 
triples  exhaust  this  light  cylinder  pres- 
sure (only  amounting  to  10  or  15  pounds) 
very  quickly. 

This  understanding  has  been  of  consid- 
erable help  to  many  of  our  runners,  who 
appreciate  that  it  is  a  difficult  matter  to 
make  a  proper  release  every  time  on  a 
passenger  train.  Hence  I  give  it  to  your 
thousands  of  readers  for  what  it  is  worth. 

E.  W.  Pratt, 
Gen'l  Air  Brake  Inspector,  C.  &  N.  W.  Ry. 

Chicago. 


from  70  pounds  pressure,  by  an  18  to  20 
pounds  reduction,  service  application,  at 
the  engineer's  valve;  Inspect  all  brakes  to 
see  if  all  are  set;  kelease  by  engineer's 
valve  and  see  that  all  brakes  release. 

If  cars  are  added  or  set  out,  as  in 
switching,  it  is  necessary  to  make  a  test. 
Brakemen  or  inspectors  should  see  that 
cars  added  will  apply,  as  well  as  to  know 
that  all  cocks  are  open  and  a  continuous 
train  line  opening  exists  throughout  the 
entire  train. 

Another  way  used  to  see  that  air  is  cut 
in  is  to  leave  the  air  set  on  the  train  when 
uncoupling.  On  returning  to  train  it  is 
argued  by  some  that  you  have  to  cut  in  or 
the  brakes  won't  release.  The  objection 
to  this  is  that  brakes  might  leak  off  while 
gone,  or  that  on  cutting  in  a  leak  is  found 
in  coupling;  after  leak  is  found  the  cocks 
are  closed,  leak  is  repaired,  but  the  test  is 
spoiled. 

Another  way  used  to  test  brakes  is  to 
open  angle  cock  at  back  end ;  if  brakes  set 
and  release  on  last  car,  they  will  be  consid- 
ered to  be  cut  in  by  some  people.  A  case 
of  this  kind  happened  only  a  few  days  ago. 
An  excursion  train  was  made  up  at  pas- 
senger station,  charged  up  and  brake  set 
by  angle  cock,  brakes  set  and  released  (ex- 
cept driver  and  tank  brake).  Parties  mak- 
ing test  considered  it  a  good  one. 

The  train  pulled  out  and  ran  over  a  rail- 
road crossing.  Nothing  set  but  the  driver 
and  tank  brake.  Inspection  revealed  the 
signal  and  train  hose  crossed  between  tank 
and  first  car.  The  person  making  the 
coupling  said  he  had  to  pound  them  to- 
gether. The  signal  line  would  charge  the 
brakes  and  they  would  set  and  release 
fiom  cock  at  back  end. 

The  train  line  blow  at  engineer's  valve 
would  deceive  the  engineer  in  this  case,  as 
he  would  be  reducing  the  volume  of  the 
signal  line  for  the  length  of  train,  although 
a  J4-inch  signal  line  would  not  blow  quite 
a-i  long  as  a  i-inch  train  line. 

Better  men  than  any  of  us  have  forgot- 
ten to  open  an  angle  cock;  so  always  test 
brakes  and  be  sure. 

LeRoy  M.  Carlton. 

Cincinnati,  Ohio. 


The    Proper   Manner  of  Making  Ter= 
minal  Test. 

Editor: 

The  terminal  test  should  be  used  when 
the  train  has  been  made  up  and  the  engine 
is  coupled  on. 

A  terminal  test  means :    Set  the  brakes 


Manufacturer  vs.  Railway   Repairs  on 
Triple  Valves. 

Editor: 

I  am  very  glad  to  see  the  subject  of  the 
triple-valve  packing  ring  so  ably  discussed 
by  Amos  Judd  in  the  November  number. 
I  would  like  to  add  that  the  Nashville, 
Chattanooga  &  St.  Louis  Railway  found 
out  some  time  ago  that  the  packing  ring 
could  not  be  fitted  in  a  triple  cylinder  by 
the  machinery  which  we  have  in  the  shops, 
and  that  a  round  hole  could  not  be  bored 
with  the  lathe.  And  we  have  the  best  and 
most  modern  machinery  at  that.  We  there- 
fore send  all  our  triple  valves  to  the  manu- 
facturers to  be  repaired,  and  find  by  ac- 
tual figures  that  the  expense  of  repairs  is 
one-third  less  than  when  the  work  was 
done  at  the  shops,  and  is  far  more  satis- 
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factory ;  for  the  valve  comes  back  as  good 
as  new. 

While  we  have  the  subject  of  triple- 
valve  packing  before  us,  I  would  like  to 
add  that  it  is  very  hard  to  get  the  plugs 
in  angle  and  cut-out  cocks  tight.  By  send- 
ing angle  and  cut-out  cocks  to  the  manu- 
facturer it  will  be  found  that  the  work 
will  be  done  much  cheaper  and  the  valve 
will  be  as  good  as  new.  This  has  been 
our  practice  for  three  or  four  years  past, 
and  it  has  proven  less  expensive  and  far 
more  satisfactory.  Orro  Best. 

Supt  A.  B.,  N.,  C.  &  St.  L.  Ry. 

Nashville,  Tenn. 


Adjusting  Brake  Power  to  Load. 

Editor: 

The  question  has  arisen  here  why  air 
brakes  cannot  be  made  to  hold  on  loaded 
freight  cars. 

The  class  of  cars  we  use  here  weigh 
from  28.000  to  34,000  pounds  empty,  being 
of  60,000  capacity  and  weighing  about  90,- 
000  pounds  loaded. 

Brake  levers  and  piston  travel  adjusted 
to  hold  100  per  cent,  empty  will  only  hold 
3.;  per  cent,  loaded,  and  on  a  good  many 
cars  with  brake-beam  hangers  attached  to 
bcdy  of  car  the  load  in  the  car  compresses 
the  springs,  letting  brake  shoes  lower 
down  on  the  wheel.  This,  of  course,  makes 
piston  travel  longer,  therefore  braking 
power  less. 

I  have  never  seen  anything  in  regard  to 
this  matter  in  any  railroad  journal,  and 
would  be  glad  to  hear  from  someone  on 
this  subject  H.  H.  Brower. 

Dunnelton,  Fla. 

[We  fear  you  do  not  read  your  Locomo- 
tive Engineering  as  caiefully  as  you 
should.  A  lengthy  and  detailed  descrip- 
tion of  such  a  device  is  given,  with  illus- 
trations, on  page  453  of  October  number. 
—Ed.] 


QUESTIONS  AND  ANSWERS 

On  Air  Brake  Sublects. 

(79)  W.  L.  E.,  Port  Jervis,  N.  Y., 
asks : 

How  long  will  the  air  brakes  on  seven 
coal  cars  stay  set  after  the  engine  has  left 
them  on  main  track,  40-foot  grade  to  the 
mile?  A. — The  time  depends  entirely  on 
the  condition  of  the  brake  cylinder  pack- 
ing, train  pipe  and  other  parts  of  the 
brake  system.  The  air  should  never  be 
used  to  hold  cars  after  the  engine  is  cut 
oflf.  If  the  air  brakes  are  left  set,  bleed 
them  oft  and  set  hand  brakes. 

(80)  J.  R.  B.,  South  Easton,  Pa., 
writes : 

I  notice  on  one  of  our  engines  here  a 
different  kind  of  a  feed  valve  attachment 
on  one  of  the  engineer's  brake  valves.  It 
looks  different  from  the  others.  Is  it  any 
different  and  in  what  way?  A. — This  is  a 
new  design  of  feed  valve,  and  is  not  yet 
out  of  its  experimental  state,  and  is  not 
being  sent  out  with  new  brake  valves. 
Instead  of  having  a  check  valve  to  close  off 


the  supply  to  the  train  pipe,  a  slide  valve 
mechanism  is  used.  So  far,  the  new  de- 
vice has  worked  quite  satisfactorily. 

(81)  R.  M.  A.,  Brainerd,  Minn., 
writes: 

Is  the  double  governor  and  double-feed 
valve  attachment  like  what  is  used  on  high 
speed  brakes  used  much  on  freight  trains, 
and  does  it  give  any  trouble?  A. — This 
device,  or  schedule  U,  as  the  W.  A.  B.  Co. 
catalogue  it,  is  used  on  quite  a  number  of 
mountain  roads  where  empty  cars  are 
hauled  up  and  loaded  cars  down.  By  sim- 
ply turning  a  small  cock  the  device  is  made 
to  carry  standard  pressure  up  hill  and 
higher  pressure  down.  It  is  working  en- 
tirely satisfactorily  as  far  as  we  can  learn. 

(82)  H.  L.  H.,  Pensacola,  Fla.,  writes: 
In  reference  to  question  346,  page  58,  in 

the  "Air  Brake  Association's  Progressive 
Questions  and  Answers,"  how  could  I  dis- 
tinguish which  one  of  the  triples  in  the 
"original  five  cars"  that  is  causing  the 
trouble?  A.— Cut  out  the  fifth  brake  at 
the  cross-over  pipe  and  then  make  an  ap- 
plication in  the  service  position.  If  the 
brakes  set  in  the  emergency  you  have  not 
yet  located  the  defective  brake.  So  cut  in 
the  fifth  car  and  cut  out  the  fourth,  and  so 
on  until  you  are  able  to  make  a  service  ap- 
plication and  not  get  an  emergency.  The 
car  that  is  cut  out  when  a  service  appli- 
cation gives  a  service  is  the  one  having 
the  defective  brake. 

(83)  R.  H.  S.,  Brooklyn,  N.  Y.,  writes: 
What  causes  the   front  brake  shoe  on 

right  side  and  back  shoe  on  left  side  of  a 
push-down  driver  brake  on  a  four-wheel 
switch  engine  to  wear  out  the  quickest? 
The  hardest  braking  is  done  backing  up. 
A. — In  the  case  you  mention,  if  the  brake 
is  a  cam  or  spread  type,  the  back  brake 
shoes  will  do  the  greater  braking,  and  will 
consequently  wear  faster.  If  the  brake  is 
of  the  outside  equalized  kind,  all  shoes 
should  wear  alike,  providing  the  angle  of 
the  hangers  are  the  same  and  the  rubbing 
surfaces  of  the  shoes  are  equal  in  area. 
This  difference  may  not  be  great  enough 
to  be  noticed.  Again,  one  shoe  may  be 
softer,  and  will  wear  more  rapidly  than 
the  others,  regardless  of  position. 

(84)  R.  H.  S.,  Brooklyn,  N.  Y., 
writes : 

What  caused  driver  brake  to  apply  while 
running,  with  brake  handle  in  full  release, 
a  service  stop  having  been  made  shortly 
before?  The  triple  valve  in  good  condi- 
tion; also  train  line.  Brake  could  only  be 
released  by  opening  bleeding  cock  and 
auxiliary.  A.— This  would  happen  if  the 
piston  travel  on  driver  brake  were  short 
and  on  tender  brake  were  long,  and  the 
nir  pump  stopped  or  pumping  very  slow. 
.\  small  main  reservoir  or  one  with  much 
water  in  it  would  aggravate  the  case. 
After  a  service  application  and  release, 
the  driver  brake  would  recharge  quickly, 
having  less  air  to  replace,  while  the  tender 
brake  would  take  longer,  having  more  to 
replace.    Thus,  the  pump  and  main  reser- 


voir not  sending  air  into  the  train  pipe  as 
fast  as  the  tender  triple  used  it  out,  the 
train  pipe  pressure  would  be  lowered,  due 
to  the  drawing  of  the  tender  triple  and 
auxiliary,  and  thus  set  the  driver  brake. 
(85)  A.  J.  F.,  Canton,  0.,  writes: 
What  are  the  objections  to  using  the 
special  driver  brake  triple  valve,  Plate 
F2S,  in  connection  with  lo-inch  brake  cyl- 
inders and  a  I2x33-inch  auxiliary  reser- 
voir ?  A. — The  Plate  F24,  the  smaller  and 
ordinary  plain  triple  is  amply  large  enough 
for  a  lo-inch  brake  cylinder  and  12x33- 
inch  auxiliary  reservoir.  The  Plate  F25, 
or  larger  plain  triple,  has  larger  ports  and 
passageways,  and  is  therefore  adapted  to 
larger  cylinders  and  auxiliary  reservoirs. 
The  large  plain  triple  is  adapted  to  large 
brake  cylinders  and  auxiliaries  on  engine^ 
and  tender^  in  a  like  manner  that  the  large 
special  quick-action  triple  is  suited  to  large 
cylinders  and  auxiliaries  on  heavy  passen- 
ger cars.  The  large  triple  on  a  small  cyl- 
inder would  permit  too  rapid  recharging, 
too  quick  release  and  too  sudden  applica- 
tion. 


Mark  Twain's  Wliite  Duck  Suit. 

Some  years  ago  Samuel  L.  Clemmens, 
known  to  every  American  reader  as  Mark 
Twain,  had  occasion  to  take  a  trip  over 
the  Lackawanna  Railroad  from  New  York 
to  Elniira.  This  journey  led  him  across 
the  beautiful  meadows  of  New  Jersey,  up 
into  the  Blue  Ridge  Mountains,  along  the 
tops  of  hills  and  mountains  with  an  occa- 
sional dip  into  the  valleys,  the  train  mo^t 
of  the  time  skirting  the  picturesque  Morris 
&  Essex  Canal,  the  magnificent  Delaware 
River  or  the  beautiful  Susquehanna  River. 
It  led  him  through  Delaware  Water  Gap, 
one  of  the  most  magnificent  natural  scenes 
on  the  American  continent,  where  moun- 
tain, cloud  and  water  literally  meet.  It 
led  him  through  the  busy  coal  mining 
region  of  Pennsylvania,  and  with  it  all  he 
was  delighted.  Arriving  at  Elmira  he  sent 
the  following  telegram  to  a  friend  who 
had  escorted  him  to  the  station  in  New 
York:  "Left  New  York  on  Lackawanna 
Railroad  this  morning  in  white  duck  suit, 
and  it  is  white  yet."  This  testimony  of 
Mr.  Clemmens  to  the  cleanliness  of  the 
Lackawanna  Railroad  is  no  fancy  of  the 
humorist's  brain.  The  road  burns  anthra- 
cite coal,  and  there  is,  therefore,  no  smoke, 
and  its  road-bed  is  rock  ballasted,  hence 
there  is  no  dust.  Mr.  Twain's  white  duck 
suit  was  white  at  the  end  of  his  journey 
because  those  elements  of  railroad  travel 
which  cause  one  usually  to  desire  a  bath 
immediately  after  leaving  a  train,  are  en- 
tirely wanting. 


On  many  engines  the  air-pump  exhaust 
is  now  being  piped  to  the  steam  or  exhaust 
passages  in  the  cylinder  saddles,  while  a 
number  are  being  so  equipped  as  to  throw 
the  exhaust  at  will  into  the  smokebox, 
exhaust  passages,  open  air,  or  use  it  as  a 
feed-water  heater. 
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Racks  for  Tools  and  Materials. 

Probably  the  most  noticeable  feature 
which  strikes  the  eye  of  a  visitor  to  the 
New  York  Central  shops  at  West  Albany 
is  the  number  of  racks  for  both  tools  and 
material.  Best  of  it  all  is  they  are  used, 
too,  and  the  presence  of  racks  means  the 
absence  of  the  aforesaid  tools  and  ma- 
terials on  the  floor  and  in  other  unsightly 
places. 

The  work  is  divided  up  into  depart- 
ments and  reduced  to  a  manufacturing 
basis  as  far  as  possible,  which  is  a  long 
step  in  advance  of  the  old  railroad  shop 
method. 

It  is  pretty  safe  to  say  that  we  saw 
nothing  on  the  floor  in  the  way.  There 
are  racks  for  injectors  being  repaired,  for 
air-brake  work,  for  pipes,  steel  rods,  tools, 
dome  covers,  whistles,  heavy  gages  and 
other  tools.  Some  of  these  are  worth  not- 
ing closely,  and  in  fact  all  can  be  used  in 
nearly  any  shop  to  advantage. 

The   rack  for  dome  covers  is  a  simple 


In  the  tool  room  the  same  idea  prevailed, 
and  all  the  small  tools,  such  as  reamers 
and  taps,  are  kept  in  what  may  be  called 
cupboards  or  closets.  Some  of  these  have 
the  regular  hinged  door,  while  in  the 
smaller  ones  on  top  the  door  lifts  up  and 
is  slid  back  into  the  top  out  of  the  way. 
These  keep  the  tools  quite  free  from  dust ; 
and  as  they  are  plainly  marked,  the  tool 
maker  or  keeper  can  easily  find  the  ones 
wanted. 

They  have  a  very  complete  system  of 
gages — most  of  them  solid — and  some  of 
which  we  may  illustrate  later. 


RACK   FOR   STEAM    CHEST   DOME. 

affair,  and  yet  holds  them  easily  and  safe- 
ly, besides  taking  little  room  and  being 
easily  get-at-able.  The  rack  is  on  the  floor 
and  the  covers  are  easily  rolled  in  and  out. 
This  is  quite  a  question  oij  heavy  work, 
as  racks  are  sometimes  made  so  as  to  be 
more  of  a  nuisance  than  anything  else, 
from  being  hard  to  get  the  work  into  or 
out  of. 

The  rack  for  the  throttle  pipes  was  quite 
ingenious  and  simple,  as  will  be  seen  from 
cut.  The  novel  feature  is  the  bail  or  hoop 
which  simply  drops  into  the  hooks  on  each 
side  and  holds  the  pipes  safely. 

Aside  from  the  convenience  and  time- 
saving  due  to  having  things  where  they 
can  be  found  and  are  out  of  the  way,  it  is 
a  constant  example  of  neatness  to  both 
workmen  and  visitors,  and  is  to  be  com- 
mended. 

Racks  for  material  vary  according  to  if. 
nature,  but  it  is  all  handled  in  some  way 
and  kept  together  where  it  can  be  readily 
found  when  wanted.  One  rack  noticed 
was  an  inverted  "V,"  made  of  about  inch 
pipe.  The  ends  were  flattened  for  feet 
and  hooks  placed  on  the  outside  of  both 
pipes.  This  was  used  for  bars,  wrenches, 
etc. 


Now,  that  sort  of  a  talk  encourages  all 
hands,  if  it  is  followed  up. 

'T  concluded  that  water  pipes,  leading 
to  the  boxes,  that  gave  the  most  trouble 
from  getting  hot,  would  help  out  this  mat- 
ter, and  tackled  the  master  mechanic  for 
them.  Says  he:  'Not  any  water  pipes  on 
engines  here.'  Says  I :  'Ain't  they  a  good 
thing?'  "Well,  maybe  so,'  says  he;  'medi- 
cine is  a  good  thing  for  a  sick  man,  but 
you  don't  need  it  for  a  well  one  or  one 
that  has  got  a  very  small  trouble.  You 
don't  keep  a  doctor  sitting  around  the 
house,  waiting  till  a  well  man  gets  sick. 
You  have  the  man  take  good  care  of  him- 


Ooc  Has  Quit  Kicking. 

BY  B.   C.   CONGER. 

Although  my  friend  Doc  has  not  had 
anytliing  to  say  for  some  months  that  the 
readers  of  Locomottve  Engineering  have 
heard,  he  is  still  on  earth,  doing  business 
at  the  old  stand,  but  not  exactly  in  the 
same  manner. 

When  I  met  him  the  other  day,  he  was 
very  quiet,  and  it  took  him  a  long  while  to 
get  started ;  but  when  he  did  begin,  it  was 
after  this  manner: 

"I  used  to  be  one  of  the  worst  kickers 
running  an  engine  in  this  part  of  the 
State,  but  I  have  got  over  it.  When  I 
l-.egan  to  learn  a  few  new  facts  about  an 
engine,  and  a  thirst  for  more  facts  began 
to  make  the  inside  of  my  thinking  cap  get 
dry  enough  to  crack  open  a  little,  one  of 
the  first  things  that  struck  me  was,  that  a 
good  deal  of  kicking  about  how  the  work 
was  done  came  from  the  men  who  had 
the  poorest  idea  of  what  a  real  good  job 
was.  I  used  to  kick  because  the  time- 
card  was  too  fast,  or  because  the  engine 
was  not  good  enough ;  but  when  it  began 
to  dawn  on  me  that  the  best  reason  for 
wanting  a  good  man  on  my  job  was  the 
speed  of  the  train  and  the  size  of  the  en- 
gine, which  made  it  a  hard  job  to  handle. 
I  concluded  that  it  made  my  situation 
more  permanent  and  my  steady  pay  more 
certain. 

"The  ignorant  are  ordinarily  the  worst 
kickers ;  it  don't  make  any  difference 
whether  it  is  an  officer  or  an  engineer. 

"The  other  day  the  general  superinten- 
dent called  me  up  about  losing  some  time 
with  our  Limited,  which  was  delayed  fif- 
teen minutes  fixing  a  hot  driving  box. 
only  ten  miles  out  from  the  end  of  the 
run.  He  asked  me  if  I  could  not  get  a  train 
in  when  so  near  the  end  of  the  trip,  with- 
out stopping  fifteen  minutes  to  fix  a  box. 
Says  he:  'I  won't  kick  about  it  this  once, 
for  the  card  is  fast,  the  train  heavy,  and  I 
know  you  have  had  very  little  trouble  for 
a  long  time.  We  appreciate  good  work- 
done  by  the  men ;  but  you  know  the  repu- 
tation of  the  road  suffers  when  these  de- 
lays occur.' 

"I  told  him  I  thought  every  care  had 
been  taken  that  was  necessary,  but  would 
try  and  locate  the  trouble,  and  if  it  was  in 
my  work.  I  would  try  to  make  it  O.  K. 


throttle  PIPE  rack. 

self  while  he  is  well,  and  he  won't  get 
sick  as  often.'  Well,  now,  Clint,  that  argu- 
ment floored  me  for  a  minute,  and  the 
Old  Man  see  it  plain  enough.  'Well,' 
says  I,  'when  you  have  got  only  that  one 
man  around  the  house,  and  things  all  stop 
when  he  gets  sick,  a  little  medicine  comes 
handy.  That  is  the  case  with  an  engine 
on  the  fast  train.  When  she  gets  sick  on 
the  trip  with  a  hot  box,  she  is  like  the  sick 
man  when  the  doctor  comes  and  has  no 
medicine  to  give  him.  The  doctor  feels 
sorry,  looks  wise ;  the  sick  man  gets  well 
maybe,  or  maybe  not. 

"  'I  will  be  the  hot-box  doctor,  and  you 
give  me  the  water  pipes,  then  I  will  guar- 
antee to  get  in  nearer  on  time.  You  can 
doctor  the  box  as  you  please  after  we  get 
in  the  roundhouse.'    The  Old  Man  laughed 
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at  that  and  says,  'All  right,  conic  along 
and  show  us  how  you  want  it  done;  but 
mind  you,  if  you  give  tlie  cold-water  medi- 
cine to  a  cool  bearing.  I  will  take  your 
di])loma  away  from  yon,' 

"If  I  liad  kicked  about  the  pipes  and  hot 
boxes,  there  would  be  no  water  pipes  on 
the  engine. 

"Just  the  same  way  when  the  compounds 
fir^t  came  here;  some  of  the  men  that 
were  entitled  to  them  kicked  against  them 
so  hard  that  they  gave  them  to  other  men. 
Then  when  the  compounds  were  put  on 
the  good  runs — and  that  is  where  all  our 
compounds  went — the  kickers  lost  their 
godd  runs  and  had  to  get  along  on  the 
other  runs.  I  took  one  of  them ;  went  to 
work  to  learn  how  to  handle  her,  and  it 
was  like  learning  the  trade  all  over  again. 
Now  that  I  have  got  used  to  her.  it  is  no 
harder  work  to  run  one  than  a  simple  en- 
gine of  the  same  size.  I  figured  that  if 
they  had  bought  one  to  use  on  my  run,  I 
could  run  her  if  anyone  else  could. 

"I  tell  you  what  it  is,  Clint — while  I 
have  no  great  love  for  compounds  as  com- 
pared with  simple  engines  of  the  same 
size,  they  are  here  at  work,  and  if  as  much 
time  is  spent  learning  all  about  them  as 
we  have  spent  on  the  air  brake,  we  can  get 
along  just  as  well.  Every  new  thing  gets 
opposition  from  some  quarter  at  first.  I 
am  not  going  to  kick  till  it  gets  so  certain 
a  case  that  I  am  justified." 

Doc  is  getting  to  take  things  a  little 
easier.  He  is  all  worked  up  over  the  pool- 
ing system.  When  he  cools  off  a  little,  he 
will  tell  us  his  opinions  on  that  matter. 


Color  Tests  on  Railroads. 

This  important  subject  was  under  dis- 
cussion at  the  meeting  of  the  New  York 
Railroad  Club  November  16,  being  led  by 
a  paper  by  Prof.  E.  W.  Scripture,  of  Yale 
University.  After  going  briefly  into  the 
theory  of  color,  he  explained  by  diagrams 
the  part  played  by  the  red,  green  and  blue 
on  our  senses.  To  the  normal  color  sight 
these  are  present  to  a  marked  degree. 
About  95  per  cent,  of  men  are  normal  in 
color  distinction,  although  there  is  a  slight 
variance  in  some  colors. 

Two  per  cent,  are  dichromats.  i.  e.,  hav- 
mg  but  two  color  sensations  instead  of 
three,  while  another  2  per  cent,  are  also 
dichromats  of  a  little  different  breed.  The 
totally  color  blind  are  very  scarce  indeed. 

The  worsted  test,  as  well  as  the  lantern 
test,  were  both  discussed.  The  railroad 
men  seemed  to  think  the  worsted  tests  not 
practical,  while  the  testers  favored  it  as 
picking  out  the  kind  or  grade  of  defect 
rather  than  as  a  road  test.  Colored  lights, 
or  rather  colored  glasses  fitted  to  a  lamp 
or  to  be  viewed  by  light  of  any  kind,  were 
considered  about  the  most  practical,  as 
they  are  what  occur  in  actual  practice.  It 
i-  interesting  to  note  that  many  who  pass 
the  worsted  test  fall  down  with  the  lamps. 
It    was   shown   that   some   glass   supplied 


railroads  was  badly  colored,  red,  for  ex- 
ample, having  a  green  tinge,  so  that  to 
anyone  defective  in  reds  it  might  appear 
green,  and  a  collision  occur.  This  shows 
the  necessity  for  both  good  glass  and  prac- 
tically perfect  color  vision. 

There  are  men  who  can  pick  out  colors 
perfectly  when  near  them,  but  who  fail 
utterly  at  a  distance.  This  is  due  to  one 
or  all  of  the  color  senses  being  weak. 
Nervousness  also  plays  an  unfortunate 
part  in  these  examinations  no  matter 
what  test  is  used,  although  it  is  apt  to  be 
worse  in  worsted,  that  a  man  is  unfamiliar 
with.  The  knowledge  that  your  position 
— the  chance  of  your  earning  a  living  at 
your  trade — depends  on  your  passing  the 
test,  can  hardly  help  making  a  man  nerv- 
ous, and  the  nearer  the  test  approaches 
actual  conditions  the  less  nervousness  is 
apt  to  be  felt. 

Dr.  C.  H.  Williams,  formerly  of  the 
Burlington,  said  that  in  a  little  less  than 
len  years  they  found  289  men  defective  in 
colors  and  644  with  poor  sight.  Part  of 
these  were  new  men  applying  for  posi- 
tions, so  that  it  does  not  represent  men 
dismissed  from  their  positions,  although 
the  fact  remains  that  this  number  were 
debarred  from  running  a  locomotive  on 
that  road. 

The  matching  of  colors  was  decided  to 
be  unnecessary  and  misleading,  and  as  it 
is  not  done  in  actual  practice  it  is  apt  to 
confuse  men.  What  a  man  does  is  to  de- 
cide on  the  color  displayed,  calling  it  red, 
green  or  white,  as  the  case  may  be.  Not 
ihat  he  calls  it  aloud  in  many  cases,  but  to 
himself. 

In  a  crowded  yard  he  sees  a  number  of 
lights,  and  not  only  picks  them  out,  but 
compares  the  different  ones.  So  the  best 
test  shows  several  colors  and  allows  a 
comparison. 

Fog  or  rain  introduces  another  element 
of  uncertainty  which  is  especially  trying 
to  the  man  who  is  color-weak  if  not  color- 
blind. These  conditions  are  imitated  by 
using  smoked  and  ground  glasses  over  the 
regular  colors. 

The  work  of  the  New  York,  New 
Haven  &  Hartford  road  in  doing  away 
with  white  was  discussed  at  length,  and 
generally  commended.  By  their  system 
green  is  safety  instead  of  caution,  and 
orange  is  used  as  a  distance  signal  in  place 
of  green.  Red.  of  course,  remains  danger 
a^  before.  Mr.  C.  Peter  Clark,  the  gen- 
eral superintendent,  has  devoted  much 
time  to  this  in  the  endeavor  to  get  a  shade 
of  orange  that  would  be  satisfactory,  and 
the  engineers  seem  to  have  welcomed  the 
change, 

Mr.  Potter,  however,  had  just  returned 
from  examining  these  signals  and  did  not 
think  them  entirely  satisfactory.  The  men 
got  along  with  them  and  welcomed  the 
change  to  a  positive  and  distinctive  color 
for  safety,  but  the  orange  was  not  safe 
under  all  conditions  of  color  vision.  To 
some  forms  of  slight  color-weakness  they 
will  appear  red  and  indicate  danger.    This, 


of  course,  is  not  apt  to  cause  accidents, 
unless  by  blocking  the  line.  To  others 
they  m;iy  have  a  greenish  appearance  and 
be  considered  as  safety  instead  of  caution. 

Mr.  George  L.  Fowler  spoke  of  the  Nor- 
thern Railway  of  France  using  yellow  as 
safety  several  years  ago.  He  did  not 
know  whether  this  was  still  the  practice 
or  not. 

Both  Prof.  Scripture  and  Dr.  Williams 
spoke  of  some  color  defects  as  being 
caused  by  excessive  use  of  tobacco  or 
stimulants,  and  for  this  reason  advocated 
an  examination  every  three  years  to  see 
if  any  changes  had  taken  place  in  the  color 
vision. 

This  gave  our  friend,  M.  N.  Forney,  a 
chance  to  get  in  some  telling  shots  on  his 
smoking  friends,  by  warning  them  that  if 
they  didn't  stop  smoking  in  the  meetings, 
and  elsewhere,  they  might  becnine  color- 
blind, 

A  number  of  years  ago  one  of  the  pro- 
fe-sors  of  the  Lehigh  University  devised 
a  parabolic  reflector  to  go  on  the  blade  or 
arm  of  the  semaphore.  This  reflected  the 
light  from  the  lantern  along  the  whole 
length  of  the  blade  and  enabled  the  engi- 
neer to  determine  the  signal  by  position 
instead  of  color,  the  same  as  in  the  day- 
time. If  we  remember  rightly,  it  was  ar- 
ranged to  use  both  red  and  white  lamps, 
the  former  showing  when  the  arm  was  at 
danger  and  the  other  when  dropped.  This 
showed  a  red  arm  in  one  position  and  a 
white  at  the  other,  but  it  was  not  neces- 
sary to  distinguish  color  to  read  the  sig- 
nal. It  also  obviated  the  danger  of  con- 
fusing signal  lights  with  ordinary  house 
or  street  lamps,  which  is,  of  course,  the 
main  object  in  using  a  positive  safety  color 
as  green.. 

As  this  has  never  come  into  practical 
use,  we  presume  there  were  serious  ob- 
jections to  it.  either  as  to  cost  or  in  its 
operation;  but  the  plan  of  determining 
signals  by  position  rather  than  color  cer- 
tainly has  much  to  commend  it.  if  it  can 
be  made  practical.  This  would  reduce  the 
eyesight  test  to  one  of  clear  vision  without 
regard  to  color. 

One  of  the  chief  difficulties  in  the  way 
is  the  fact  that  lights  lose  shape  at  a  dis- 
tance, and  a  square  lamp  will  look  like  a 
round  one  at  no  great  number  of  yard- 
away.  Whether  the  lighted  semaphore 
arm  is  open  to  this  objection  or  not  can 
best  be  answered  by  those  who  have  had 
actual  experience  with  it. 


Recently  a  section  foreman  sent  in  the 
following  unique  account  of  an  accident : 
"MacWhorter's  bull  sthruck  at  the  long 
siding  by  Xo.  4  and  killed.  We  found 
him  alongside  the  thrack.  and  as  he  was 
not  quite  dead  then.  I  borrowed  a  gun 
and  shot  him  three  times,  killing  him 
'again.'  Dennis  Sulivan  then  sthruck  him 
another  blow  on  the  head  with  a  pick  and 
finished  him.     The  bull  is  now  dead. 

"Signed.  M.  Donxivan." 
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PERSONAL. 

Mr.  Al.  Innes  has  been  appointed  assist- 
ant general  superintendent  of  the  Arizona 
&  New  Mexico  at  Clifton,  Ariz. 

Mr.  P.  T.  Hackett  has  been  appointed 
superintendent  of  the  Washburn,  Bayfield 
&  Iron  River,  with  office  at  Washburn. 
Wis. 

Mr.  John  CuUinan  has  been  appointed 
master  mechanic  of  the  Columbus,  San- 
du-ky  &  Hocking;  headquarters,  Colum- 
bus, O. 

Mr.  Fred  T.  Harris  has  been  appointed 
assistant  superintendent  of  the  first  divi- 
sion of  the  Denver  &  Rio  Grande  at 
Pueblo,  Colo. 

Mr.  Frank  H.  Bracket!  has  been  ap- 
pointed roundhouse  foreman  of  the  Fitch- 
burg  Railroad  at  Worcester,  Mass..  vice 
ilr.  H.  Blaisdell,  resigned. 

Mr.  John  King  has  been  appointed  mas- 
ter mechanic  of  the  Chattanooga  Southern, 
in  place  of  Mr.  H.  T.  Ellison,  resigned  : 
Iieadquarters  at  Chattanooga,  Tenn. 

Mr.  A.  C.  Hone  has  been  appointed 
superintendent  of  motive  power  of  the 
Evan  ville  &  Terre  Haute  at  Evansville, 
Ind.,  vice  Mr.  John  Torrance,  deceased. 

Mr.  J.  C.  Martin,  road  foreman  of  en- 
gines of  the  Southern  Pacific,  has  been 
assigned  to  duties  on  the  Western  divi- 
sion; headquarters  at  West  Oakland.  Cal. 

Mr.  J.  C.  Fisher  has  been  appointed 
master  mechanic  of  the  Southern  Missouri 
&  Arkansas  at  Cape  Girardeau,  Mo.,  suc- 
ceeding Mr.  A.  W.  Quackenbush,  resigned. 

Mr.  J.  R.  Rogers  has  been  appointed 
general  superintendent  of  the  White  Pass 
&  Yukon,  vice  Mr.  F.  H.  Whiting,  re- 
signed; headquarters  at  Skagway,  Alaska. 

Mr.  W.  G.  Edgar  has  been  appointed 
general  foreman  of  the  machinery  depart- 
ment of  the  St.  Louis  Southwestern  at 
Commerce,  Texas,  vice  Mr.  J.  W.  Hall, 
resigned. 

Mr.  E.  C.  Hoffman  has  been  appointed 
n-aster  mechanic  of  the  Breckenridge  divi- 
sion of  the  Great  Northern  at  Brecken- 
ridge. Minn.,  in  place  of  Mr.  J.  C.  Nolan, 
transferred. 

Mr.  L.  A.  Shepard,  mechanical  engineer 
of  the  Philadelphia  &  Reading  at  Reading. 
Pa.,  has  resigned  to  accept  a  position  witli 
the  Sterlingworth  Railroad  Supply  Com- 
pany, Easton.  Pa. 

Mr.  W.  J.  Hemphill,  master  mechanic 
o.'  the  St.  Louis,  Peoria  &  Northern  at 
Springfield.  111.,  has  resigned  to  accept  a 
similar  position  on  the  Chicago  &  Alton 
at  Bloomington.  111. 

It  is  reported  that  Mr.  W.  G.  Wallace, 
of  Baraboo,  Wis.,  traveling  engineer  of  the 
Chicago  &  Northwestern,  is  coming  to  the 
Central  Railroad  of  New  Jersey  as  road 
foreman  of  engines. 

Mr.  F.  O.  Walsh  has  been  appointed 
master  mechanic  of  the  Atlanta  &  We-t 
Point    and    Western     of     Alabama,    with. 


office  at  Montgomery,  Ala.,  in  place  of 
Mr.  R.  II.  Johnson,  resigned. 

Mr.  W.  W.  Wheatly,  assistant  general 
superintendent  of  the  Brooklyn  Rapid 
Transit  Company,  has  been  appointed  act- 
ing general  superintendent  in  place  of  Mr. 
Ira  A.  McCormack,  resigned. 

Mr.  W.  N.  Jones,  assistant  superinten- 
dent of  the  Montgomery  division  of  the 
Mobile  &  Ohio,  has  been  made  supcrinten  • 
dent  of  the  Mobile  division,  including 
branches ;  headquarters  at  Artesia,  Miss. 

Mr.  H.  W.  Byers,  superintendent  of  the 
Erie  &  Ashtabula  division  of  the  Penn- 
sylvania, has  been  appointed  sujierinten- 
dent  of  the  Cleveland,  Akron  &  Columbus, 
with  office  at  Akron,  O.,  vice  Mr,  J.  J. 
Henry. 

Mr.  G.  L.  Potter,  superintendent  of  mo- 
tive power  of  the  Northwest  system  of 
the  Pennsylvania  lines  west  of  Pittsburgh, 
has  been  appointed  general  superintendent 
of  motive  power,  with  headquarters  at 
Pittsburgh,  Pa. 

Mr.  J.  E.  White,  foreman  of  the  Mobile 
&  Ohio  shops  at  Whistler,  Ala.,  has  been 
appointed  foreman  of  the  roundhouse  and 
machine  shops  of  the  Louisville  &  Nash- 
ville at  Pensacola,  Fla.,  vice  Mr.  A.  R. 
Waters,  reigned. 

Mr.  A.  L.  Kendall,  master  car  builder 
of  llie  Lake  Shore  &  Michigan  Southern 
at  Englewood,  111.,  has  resigned  to  accept 
the  position  of  general  foreman  of  the 
car  department  of  the  New  York  Central 
&  Hudson  River  at  West  Albany,  N.  Y. 

Mr.  A.  J.  Dunn,  foreman  of  the  South- 
ern shops  at  Knoxville,  Tenn.,  has  re- 
signed to  accept  the  position  of  master 
mechanic  of  the  Atlanta.  Knoxville  &  Nor- 
thern, succeeding  Mr.  T.  W.  Newell,  re- 
signed ;  headquarters  at  Blue  Ridge,  Ga. 

Mr.  William  Buchanan,  until  recently 
superintendent  of  motive  power  and  roll- 
ing stock  of  the  New  York  Central,  has 
been  presented  with  an  engrossed  and  il- 
luminated copy  of  resolutions  passed  by 
the  Board  of  Directors  on  his  retirement. 

Mr.  Jas.  M.  Jolley,  formerly  with  thj 
Kansas  City,  Pittsburg  &  Gulf  at  Pitts- 
burg, Kan.,  has  been  appointed  round- 
house foreman  of  the  Kansas  City  &  Inde- 
pendence Air  Line  and  Kansas  City  Subur- 
ban Belt  Railways  at  East  Kansas  City 
shops. 

Mri  R.  H.  Johnson,  master  mechanic  of 
the  Atlanta  &  West  Point  and  Western  of 
Alabama,  has  resigned  to  accept  the  posi- 
tion of  general  master  mechanic  of  the  St. 
Louis  Southwestern,  succeeding  Mr.  R.  M. 
Galbraith,  resigned;  headquarters  at  Pine 
Bluff,  Ark. 

Mr.  B.  F.  Van  Vliet,  trainmaster  of  the 
Iowa  &  Dakota  division  of  the  Chicago, 
Milwaukee  &  St.  Paul,  has  been  promoted 
to  the  position  of  superintendent  of  the 
Northern  division,  with  headquarters  at 
Milwaukee,  Wis.,  succeeding  Mr.  J.  M. 
Bunker,  resigned. 


The  following  changes  have  been  made 
on  the  Burlington  &  Missouri  River  Rail- 
road in  Nebraska :  Mr.  A.  B.  Pine  has 
been  appointed  master  mechanic  at  the 
Haveloek  shops ;  Mr.  F.  J.  Kraemer  has 
been  appointed  master  mechanic  of  the 
Southern  division  at  Wymore,  Neb. 

Mr.  C.  A.  Sanders  has  been  appointed 
assistant  master  mechanic  of  the  Missouri 
Pacific,  vice  Mr.  J.  T.  Jones,  resigned; 
headquarters  at  Fort  Scott,  Kan.  Mr. 
Sanders  has  long  been  a  warm  friend  of 
Locomotive  Engineering,  and  has  done  a 
great  deal  to  spread  its  circulation  on  the 
Missouri  Pacific. 

Mr.  Frank  Riley  has  been  appointed 
general  foreman  in  charge  of  the  shops  of 
the  Chicago,  Lake  Shore  &  Eastern  Rail- 
road at  South  Chicago,  vice  J.  H.  Ruxton, 
resigned.  Since  the  consolidation  of  the 
management  of  this  railroad  with  the 
Elgin,  Joliet  &  Eastern  Railroad,  the  gen- 
eral headquarters  are  at  Joliet,  III. 

Mr.  James  Potter,  who  has  resigned  as 
district  passenger  agent  of  the  Baltimore 
&  Ohio  Railroad  at  Philadelphia,  after  a 
number  of  years  of  very  successful  service, 
to  become  business  manager  of  the  Phila- 
delphia Evening  Tclcgrafh,  will  be  suc- 
ceeded by  City  Passenger  Agent  Bernard 
Ashby.  Mr.  Ashby's  appointment  comes 
in  the  nature  of  a  well-deserved  promo- 
tion. 

Mr.  L.  R.  Pomeroy.  so  well  known  as 
agent  for  the  Latrobe  Steel  Company  and 
for  the  Cambria  Steel  Company,  has  re- 
signed to  accept  a  position  in  connection 
with  the  Schenectady  Locomotive  Works. 
Without  having  special  engineering  train- 
ing, Mr.  Pomeroy  is  one  of  the  most  ac- 
complished mechanical  engineers  in  the 
country,  and  we  feel  certain  that  his  ser- 
vices will  prove  of  great  value  to  his  new 
employers. 

Mr.  Henry  Honn,  a  locomotive  engi- 
neer of  the  Lake  Shore  &  Michigan  South- 
ern Railway,  has  been  promoted  to  an  as- 
sistant traveling  engineer,  with  headquar- 
ters at  Elkhart,  Ind.  He  has  been  with 
this  company  as  an  engineer  since  1879, 
about  ten  years  of  that  time  on  the  Lans- 
ing division.  The  appointment  took  effect 
November  i.  This  is  in  the  nature  of  a 
new  departure  on  this  system,  having  as- 
sistant traveling  engineers. 

Mr.  Orville  H.  Reynolds,  who  will  bo 
pleasantly  remembered  as  the  editor  of 
the  Car  Department  of  Locomotive  Engi- 
neering, has  accepted  the  position  of  me- 
chanical engineer  at  the  Dickson  Locomo- 
tive Works,  Scranton,  Pa.  Mr.  Reynolds 
is  a  machinist  who,  by  the  aid  of  night 
schools  and  .self-denying  efforts,  raised 
himself  from  the  bench  to  the  drawing 
office,  and  thence  to  the  position  of  me- 
chanical engineer.  On  railroad  mechani- 
cal matters  he  is  one  of  the  best  informed 
men  in  the  country. 

The  following  appointments  have  been 
made    on    the    Lake    Shore    &    Michigan 
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SoiillK'i-n:  Mr.  diaries  R.  Tunks  li;i- 
been  appointed  master  car  builder  at 
Adrian,  Micb.,  vice  Mr.  ]■".  ().  Bray,  re- 
signed. Mr.  TnnUs'  jurisdiction  will  ex- 
tend over  tbe  Detroit  division,  Lansing 
division  and  tbe  Micbigan  division  east  of 
Sturgis  and  Gosben.  Mr.  LeGrand  Parisb 
bas  been  appointed  master  car  builder  at 
Englewood,  vice  Mr.  A.  L.  Kendall,  re 
signed.  Mr.  Parisb's  jurisdiction  will  ex- 
tend over  tbe  Western  division,  Kalama- 
zoi)  diviinii  and  tbe  Micbigan  division 
west  of  and  including  Gosben  and  Sturgis. 
Mr.  W.  O.  Tbonipson,  engine  despatcber 
for  tbe  Lake  Sbore  &  Micbigan  Soutbern 
Railway  at  Elkbarl,  Ind.,  bas  resigned  tbat 
position  to  go  witb  tbe  Hancock  Inspirator 
Company,  of  Boston,  as  a  salesman  and 
expert.  His  territory  will  be  the  Eastern 
and  Soutbern  States.  Tbe  representative 
in  the  West  for  several  years  and  now  is 
Mr.  Frank  P.  Smith.  Mr.  Thompson  bad 
considerable  experience  in  the  locomotive 
deiiartment,  having  been  promoted  to  en- 
gineer in  1879  on  tbe  Fort  Wayne,  Jackson 
&  Saginaw  Railroad.  lie  went  on  the 
Lake  Shore  as  an  engineer  in  i88j,  was 
promoted  to  traveling  engineer  in  October, 
1890,  and  to  engine  despatcber  in  1893. 
Mr.  Thompson  is  best  known  as  the  sec- 
retary of  tbe  Traveling  Engineers'  Asso- 
ciation, which  position  be  has  held  con- 
tinuously since  January,  1893.  He  wa^ 
one  of  the  organizers  of  tbe  association 
His  executive  ability  and  untiring  exer- 
tions have  contributed  to  tbe  success  of 
tbe  association,  which  now  numbers  an 
even  three  hundred  members. 


In  our  personals,  page  504.  November. 
1899,  we  mentioned  Mr.  George  R.  Brown 
a?  being  formerly  connected  witb  tbe 
Beech  Creek  Railroad.  It  should  have 
been  the  Fall  Brook. 


Mr.  W.  S.  Templeton,  general  foreman 
of  the  Northern  Pacific  at  Bakersfield, 
Cab,  bas  resigned  to  accept  a  position  as 
master  mechanic  of  tbe  Guatemala  Cen- 
tral ;  headquarters.  Guatemala  City,  Gua- 
temala, C.  A. 


Among  orders  recently  given  out  by  the 
New  York  Central  for  new  locomotives 
are  five  with  tbe  "Vanderbilt"  boiler.  The 
engine  already  in  use  with  tbat  form  of 
boiler  is  doing  so  well  that  tbe  manage- 
ment feel  inclined  to  believe  that  the  cor- 
rugated furnace  is  likely  to  become  a  per- 
manent improvement  for  locomotives,  just 
as  much  as  it  is  to-day  in  marine  boilers. 


The  Chicago  Pneumatic  Tool  Company 
have  issued  a  circular  letter  giving  par- 
ticulars of  a  decision  lately  in  tbe  United 
States  Court  at  New  Haven,  Conn.,  which 
sustains  tbe  validity  of  the  patents  pro- 
tecting Boyer  pneumatic  tools.  The  de- 
cision is  considered  of  great  importance 
and  will  enable  the  company  to  effectually 
protect  their  rights  against  those  who  are 
inclined  to  infringe  their  patents. 


Piece  Work  and  Poolinj?  Engines. 

.At  the  November  mciting  of  the  West- 
ern Railway  Club  these  two  subjects  were 
discussed  in  a  very  atiimated  manner.  The 
papers,  which  are  too  long  for  our  col- 
umns, are  ]irac-lical  views  of  tla-se  mat- 
ters. 

Mr.  R.  T.  Shea,  of  the  Hannibal  &  St. 
Joseph  Railroad,  author  of  the  paper  on 
"Piece  Work  in  Railroad  Shops,"  opened 
tbe  di.'^cussion  by  a  few  brief  remarks  on 
tbe  salient  points.  He  was  followed  by 
J.  I''.  Deems,  master  mechanic,  Chicago, 
Burlington  &  Quincy  Railroad,  who  spoke 
at  some  length.  Having  six  or  seven 
years'  experience  with  iiiece  work  in  rail- 
road shops,  be  is  impressed  witb  tbe  fact 
that  this  subject  reaches  farther  than  we 
realize.  It  is  an  important  factor  in  tbe 
evolution  of  better  methods  in  shop  work. 
It  is  an  American  plan  and  will  make  this 
country  tbe  workshop  of  llie  world.  He 
regards  tbe  profit-.sharing  system  as  the 
ideal  one,  and  that  any  profit  shown  in 
lessened  cost  of  making  an  article  should 
be  divided  between  the  company  and  the 
men.  instead  of  cutting  the  rate  till  piece 
work  paid  no  more  to  tbe  man  than  day 
work.  Piece  work  should  pay  the  most. 
He  took  the  stand  that  the  average  man's 
work  should  be  the  standard  instead  of 
that  of  tbe  best  \torkman.  He  believes 
that  it  encouraged  the  individuality  of  tbe 
workman,  so  that  each  did  his  best. 

Mr.  Miller,  superintendent  of  motive 
power,  Micbigan  Central  Railroad,  did  not 
think  anything  was  gained  or  saved  by 
the  piece-work  system  over  day  work. 
Figures  for  each  method  showed  tbat  their 
work  was  done  cheaper  by  day  work.  Ma- 
chine shops  which  make  specialties  or 
have  enough  of  one  style  of  parts  to  manu- 
facture could  possibly  do  better  at  piece 
work ;  general   repair  shops  could  not. 

Mr.  Tburlelt,  of  tbe  Pacific  Boiler 
Works  thouglit  the  men  were  too  apt  to 
hurry  the  work  through  and  not  do  their 
best  work.  Besides,  it  made  trouble,  and 
the  man  who  suffered  by  it  always  com.- 
plained. 

Mr.  G.  W.  Rhodes  believes  in  it,  and 
cited  instances  where  it  helped  both  the 
men  and  the  companies.  Piece  work 
should  pay  the  workman  more  than  dav 
work,  and  should  be  fairly  allowed.  Tbe 
price  should  not  be  cut  when  it  was  seen 
tbat  the  men  were  making  more  than  at 
day  work. 

Mr.  Henderson,  Chicago  &  North,  West- 
ern Railway,  commended  the  plan  for 
manufacturing  new  work;  it  should  be  on 
the  profit-sharing  system. 

Mr.  W.  S.  Morris.  Chesapeake  &  Ohio, 
believes  tbat  conditions  govern  this  matter. 
They  have  not  found  it  necessary  or  ad- 
visable to  change  from  day  work  to  piece 
work. 

Mr.  Sinclair,  Locomotive  Engineering, 
said  tbat  for  the  reproduction  of  the  same 
kind  of  articles  it  paid;  for  repairs  it  did 
not.  If  all  the  conditions  were  fair  and 
honest   between   tbe   men  and   officials,   it 


would  be  ideal.  If  the  rates  were  cut  as 
soon  as  the  men  began  to  do  large  amounts 
of  work,  it  made  trouble  at  once. 

Mr.  Chase,  Hannibal  &  St.  Joseph,  com- 
mended tbe  piece-work  plan,  from  experi- 
ence, in  car-shop  and  roundhouse  work. 

Mr.  Delano,  superintendent  of  motive 
power.  Burlington  road,  commended  it. 

All  the  speakers  laid  especial  stress  on 
the  fact  that  it  must  be  so  arranged  as  to 
pay  higher  wages  than  day  work,  and  that 
the  .increased  output  would  pay  the  com- 
pany's share. 

The  discussion  on  the  paper  on  "Pool- 
ing Engines"  was  opened  by  the  author. 
M.  E.  Wells.  Burlington  &  Missouri  Rail- 
road. Tbe  paper  was  strongly  in  favor  of 
pooling.  Mr.  Conger,  of  Locomotive  En- 
gineering, said  that  pooling  engines 
needed  a  shop  organization  to  take  care 
of  the  engines  as  soon  as  they  came  oft 
their  runs  and  get  them  ready  for  the 
next  trip;  that  the  men  who  run  the  en- 
gines should  not  be  called  on  to  do  this. 
If  oil  delivered  to  the  men  was  weighed, 
the  exact  amounts  used  by  each  man  could 
be  more  accurately  determined  than  if 
cans  were  filled  by  measure.  Mr.  Hen- 
derson explained  tbe  method  used  on  the 
Norfolk  &  Western  when  he  was  there; 
the  oil  delivered  was  weighed  and  an  ac- 
count kept  with  each  man,  not  with  the 
engine. 

Mr.  Bentley,  Chicago  &  North  Western, 
spoke  in  favor  of  pooling,  but  the  plan 
should  be  systematized. 

Mr.  W.  G.  Wallace,  of  the  same  system. 
said  that  pooling  engines  is  coming,  and 
w-e  want  to  start  it  right.  Inspection  of 
engine;  and  making  needed  repairs  are 
tl.e  main  things. 

Mr.  McKenzie.  Nickel  Plate,  said  he 
wculd  not  pool  passenger  engines,  as  he 
would  not  expect  as  good  service. 

Mr.  Graham.  Cleveland.  Lorain  & 
Wheeling,  brought  up  the  question  of 
keeping  tools  on  pooled  engines ;  that  the 
inspector  should  look  after  tools  each 
trip.  He  prefers  double  crewing  engines 
to  pooling. 

Mr.  Bentley  explained  that  they  have 
small  tool  boxes  for  each  engineer,  that 
were  carried  from  one  engine  to  an- 
other. 

Mr.  Manchester  said  that  with  45a 
crews  running  into  one  point,  as  they  had 
at  Milwaukee,  they  could  hardly  provide 
900  lockers  for  the  men  to  store  their  be- 
longings in  between  trips. 

Mr.  Rhodes  paid  a  very  neat  and  de- 
served compliment  to  the  authors  of  the 
papers,  who  were  employes  and  not  offi- 
cials. Tbe  papers  showed  that  the  men 
and  officers  are  getting  closer  together. 

While  most  of  the  speakers  approved 
of  the  pool  system  and  had  able  argu- 
ments in  its  favor,  yet  the  other  side  was 
ably  represented.  The  tendency  is  for  the 
officials  to  stand  up  in  favor  of  the  pool 
system,  while  the  trainmen  oppose  it.  Our 
correspondence  columns  testify  that  the 
men.  as  a  rule,  are  opposed  to  pooling. 
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Improved  Oil  Box  and  Bearing. 

The  oil  box  and  bearing  shown  in  the 
annexed  engraving  have  recently  been  in- 
vented by  Mr.  Pulaski  Leeds,  who  has  al- 
ways opposed  the  Master  Car  Builders' 
brass  and  wedge.  Writing  about  the  in- 
vention, Mr.  Leeds  says: 

"I   believe    it    is    a    great    improvement 
over  both  the  Master  Car  Builders'  brass 
and  wedge  and  the  common  saddle  brass, 
which  is  nothing  more  than  the  arching  of 
the  brass  so  as  to  give  it  a  circular  bear- 
ing fore  and  aft  of  its  length,  which  will 
allow  of  its  adjusting  itself  to  any  tilting 
of  the  box,  and  at  the  same  time   forms 
the  strongest  possible  shape  to  prevent  the 
brass  curling  up  at  the  ends.     With   the 
Master    Car    Builders'    brass    and    wedge 
you  have  several  different  points  where  in- 
equalities in  casting  are  liable  to  have  the 
effect  of  pinching  the  brass  on  the  journal, 
and  besides  this,  they  have  recognized  the 
fact  that  a  brass  should  have  a  curved  sur- 
face,   or   bearing,    either   by    curving   the 
wedge  or  curving  the  brass ;  but  the  brass 
is  so  light  that  it  will  curl  up  at  each  end 
and   in  every  instance  the  journal   wears 
hollow.    I  have  had  a  set  of  these  brasses 
under  one  of  our  heaviest  tenders  and  in 
our     fastest     train     service,    for     several 
months,  with  most  excellent  results,  and 
believe  it  to  be  the  best  of  anything  I  ever 
saw.    You  understand  that  I  cast  the  top 
of  the  box  on  a  chill  to  coincide  with  the 
curve  on  the  back  of  the  brass,  and  in  fact 
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A  Boiler  Shop  Kink. 

In  the  Santa  Fe  Pacific  boiler  shop  at 
Albuquerque  they  use  a  device  for  bend- 
ing the  end  of  a  sheet  under  the  rolls,  so 
it  will  be  of  the  same  circle  as  the  rest  of 
the  sheet,  that  is  worthy  of  imitation. 
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To  hold  a  bar  or  long  chisel  while  cut- 
ting off  staybolts,  a  rubber  wedge  is  used, 
made  of  a  short  piece  of  3-inch  hose. 
When  this  wedge  is  put  in,  it  is  flat  and 
thin;  after  being  placed  it  is  inflated  with 
air  from  a  small  hose  and  fills  the  space, 
holding  the  bar  firmly  in  place  for  each 
blow  of  the  air  hammer. 

A  small  hydraulic  jack,  with  the  power 
furnished  by  water  pumped  with  an  air- 
brake cylinder,  is  a  very  handy  device  for 
lifting  boilers  to  block  up  or  turn  over. 
This  jack  takes  up  very  little  room  where 
it  is  set.  A  small  copper  pipe  connects  it 
with  a  water  supply  attached  to  an  air- 
brake cylinder,  which  is  out  of  the  way. 
The  piston  rod  of  the  air  piston  serves  as 
the  plunger  to  force  the  water  into  the 
cylinder  of  the  jack.  When  the  weight  is 
to  be  lifted,  the  air  is  turned  on  and  the 
pressure  is  carried  from  the  plunger  by 
the  copper  pipe  to  the  ram  of  the  jack. 
We  will  describe  this  and  other  labor- 
saving   devices  later. 
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BOILER    SHOr    KINK. 

As  well  known,  the  end  of  the  sheet 
where  it  first  starts  through  the  rolls  does 
not  get  curved  at  all,  and  it  is  necessary 
to  finish  it  later,  generally  by  hammering 
into  the  proper  shape. 


— K  Bolt 


-No.  16  A.W.G. 
Steel 


LEEDS    IMPROVED   OIL   BOX    AND   BEARING. 


cast  the  back  of  the  brass  on  a  metal  form 
in  the  mold  so  that  the  two  curves  are 
practically  coincident  and  bed  themselves 
nicely.  I  claim  to  get  all  the  advantage  of 
the  saddle  brass  without  any  of  the  disad- 
vantages of  either  it  or  the  Master  Car 
Builders'." 

In  another  letter  received  from  Mr.  Leeds 
we  are  informed  that  he  intends  adopting 
the  bearing  because  he  is  convinced  that  it 
will  reduce  the  trouble  from  hot  boxes. 


A  long  bar  of  2  x  4-inch  iron  is  laid  next 
to  the  lower  roll  and  braced  up  by  a  num- 
ber of  wooden  supports,  so  the  bar  is  firm- 
ly held  up  while  the  edge  of  the  sheet 
rests  on  it.  The  upper  roll  being  forced 
down  by  the  screws  at  each  end  bends  the 
edge  of  the  sheet  to  the  proper  radius. 
The  illustration  makes  this  plain.  Boiler 
Shop  Foreman  Alfred  Parfitt  is  credited 
with  this  kink.  There  are  other  devices 
equally  ingenious. 


At  Elkhart  Shop. 

Some  changes  to  facilitate  the  washing 
out  of  locomotive  boilers  are  being  made 
in  the  roundhouses  of  the  Lake  Shore  & 
Michigan  Southern  Railway  at  Elkhart, 
Ind.  In  order  to  blow  off  the  boilers  with- 
out filling  the  pits  with  hot  water  and  the 
house  with  steam,  the  houses  have  been 
equipped  with  a  large  drain  pipe  of 
wrought  iron  having  branches  coming  up 
level  with  the  floor  between  the  stalls,  to 
which  the  blow-off  cocks  can  be  connected, 
and  the  water  let  out  of  the  boilers  at  any 
time  whether  hot  or  cold. 

Overhead  is  a  3'/4-inch  pipe  extending 
around  the  house,  with  a  3-inch  pipe  com- 
ing down  between  the  stalls  convenient  to 
attach  the  wash-out  hose  to.  The  pump- 
ing machinery  has  sufficient  capacity  to 
maintain  a  pressure  of  100  pounds  per 
inch  at  all  times  in  this  pipe  for  washing 

out. 

Compressed  air  is  also  piped  clear 
around  the  house,  overhead,  with  branches 
extending  down  between  the  stalls,  and 
2-inch  pipes  have  replaced  the  small  pip- 
ing in  the  heating  coils  in  the  pits.  The 
heavy  pipes  will  not  be  bent  or  the  joints 
damaged  by  parts  of  the  engine  falling  on 
them  when  repairs  are  being  made  on  an 
engine. 

The  heating  coils  on  the  sides  of  the 
pit^  receive  such  rough  usage  that  unless 
supported  very  strongly  they  require  con- 
stant repairs.  The  use  of  heavy  pipe 
should  obviate  some  of  the  trouble. 


The  Newton  Machine  Tool  Works,  of 
Twenty-fourth  and  Vine  streets.  Philadel- 
phia, are  so  overcrowded  with  orders  that 
they  find  it  necessary  to  increase  their 
plant.  They  are,  therefore,  about  erecting 
a  new  building  on  a  piece  of  property 
owned  by  them  at  Nicetown,  for  facilitat- 
ing the  filling  of  orders.  -A  large  share  of 
this  is  due  to  orders  for  locomotive  tools. 
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The  Lehigh  Valley  Shops  at  Sayre,  Pa. 

The  Lehigh  Valley  Railroad  are  en- 
deavoring to  get  their  shops  to  a  manufac- 
turing basis,  and  appear  to  be  succeeding 
admirably.  A  recent  visit  to  the  shops  at 
Sayre  showed  great  changes  over  a  former 
one,  and  there  are  more  to  follow.  Per- 
haps the  most  noticeable  is  the  new  car 
paint  shop,  which  has  just  been  completed. 
It  is  a  large  building  of  modern  steel  con- 
struction, with  saw-tooth  roof  of  six  sec- 
tions. It  contains  twelve  tracks,  each 
capable  of  holding  four  cars.  Each  side  of 
each  track  is  an  adjustable  scaffold  for 
painters.  These  are  hung  between  the 
steel  uprights  of  the  building,  and  are 
trussed  for  .strength.  They  are  about  27 
feet  long.  As  there  are  seven  each  side  of 
each  track,  it  makes  fourteen  times  twelve, 
or  168  scaffolds  in  all.  At  the  end  is  the 
heating  apparatus,  put  in  by  the  Buffalo 
Forge  Company,  we  believe,  and  it  is  a 
model  of  substantial  engineering.  This,  as 
well  as  the  whole  of  the  building,  has  con- 
crete or  cement  floors.  The  hot-air  sys- 
tem is  used,  the  ducts  branching  out  and 
being  controlled  by  dampers.  The  air  is 
drawn  through  a  large  bank  of  steam  pipes 
which  are  in  a  bricked  up  room,  like  a 
vault,  and  there  is  also  a  room  beside  these 
pipes  which  can  be  used  for  special  heat- 
ing— almost  baking — of  anything  desired. 

Up  stairs  at  this  end  is  a  gallery  with 
drying  racks  for  car  window  sashes  and 
blinds,  while  down  stairs  there  are  racks 
for  seat  frames  almost  without  number. 
The  sash  racks  are  rather  novel,  and  one 
is  shown  in  the  sketch. 

Inside  the  ends  and  both  sides  of  the 
partitions  are  cleated,  as  shown,  and  the 
partitions  are  movable,  so  as  to  get  any 
desired  distance  between  them  for  differ- 
ent sized  sashes.  These  are  clamped  by 
the  hand  screws  shown.  In  the  ones  seen 
there  were  more  than  three  partitions,  but 
this  gives  the  idea. 

The  shops  are  white  inside  and  well 
lighted,  of  course.  The  roof  lights,  to- 
gether with  incandescent  and  arc  lamps  in 
large  numbers,  make  it  an  ideal  shop. 
There  is  an  electric  transfer  table  at  one 
end  for  reaching  any  track  or  yard  track. 

Opposite  this,  across  the  transfer  table, 
is  the  car  shop,  which  will  also  be  im- 
proved, while  near  is  a  new  cabinet  shop 
for  passenger  car  work.  In  fact,  this  will 
be  the  car  shop  of  the  Lehigh  Valley  sys- 
tem, and  being  fairly  near  the  middle  of 
their  line  from  New  York  to  Buffalo,  is 
admirably  located  for  this. 

The  improvements  are  not,  however, 
confined  to  the  car  department,  and  we 
find  the  erecting  shop,  with  six  new  stalls, 
new  lathes,  planers,  boring  mills,  etc.  A 
new  transfer  table,  also  electric,  is  being 
put  in  to  serve  the  erecting  shop  tracks. 

Then  there  is  a  new  power  house,  with 
several  direct-connected  dynamos  and  en- 
gines. They  supply  light  and  power  to 
the  shops,  and  make  a  very  complete  plant 
for  this  purpose.     They  also  have  a  new 


Inger.soll-Sergeant  compressor  for  supply- 
ing the  ever  increasing  air  hoists  and  tools 
they  have  in  use. 

The  blacksmith  shop  has  been  entirely 
renovated,  and  the  introduction  of  thirty- 
Ivvo    down-draft    forges    makes    it    hardly 
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seem  possible  we  are  in  a  smith  shop,  as 
there  is  so  little  smoke  and  gas.  These  are 
from    the    Buffalo    Forge    Company,    and 


The  manufacturing  feature  is  shown 
strongly  when  wc  learn  that  at  Sayre  they 
handle  all  the  boiler  flues  for  the  entire 
system,  while  at  South  Easton  all  the 
cylinders  are  bored  and  drilled,  rcidy  for 
ajiplying.  The  use  of  jigs  and  templates 
makes  this  both  possible  and  profitable. 
Ot  course,  this  is  not  all  that  is  made  at 
cither  Sayre  or  South  Easton,  but  it  shows 
the  principle,  which  is  certainly  the  right 
one,  of  having  each  large  shop  make  some 
portion  of  the  work  for  the  whole  road, 
instead  of  each  shop  making  everything 
from  a  boiler  to  a  valve  rod.  In  the  old 
way  it  was  not  possible  to  systematize 
work  so  as  to  get  the  cost  down  where  it 
belonged  on  account  of  expense  for  tools 
and  jigs.  Then  it  was  necessary  to  have 
these  for  each  shop  if  cost  was  to  be  re- 
duced. Now,  by  the  method  described, 
one  shop  makes  all  of  one  thing  for  the 
road,  and  there  is  but  one  set  of  tools  to 
buy.  This  makes  it  possible  to  reduce  cost 
and  is  the  only  way  a  railroad  can  really 
afford  to  do. 

Flues  are  cleaned  here  by  heating  in  a 
special  furnace  and  then  plunging  into  wa- 
ter. This  cracks  the  scale  so  that  it  is  easily 
removed,  and  twelve  years'  use  says  that 
it  doesn't  hurt  the  flues  in  the  least.  They 
are  cut  and  scarfed  at  one  heat  and  the 
safe  end  stuck  in  place,  after  which  they 
are  stacked  until  a  lot  is  ready  for  weld- 
ing. Some  shops  do  it  all  at  one  heat,  al- 
though they  cut  the  ends  cold.  They  are 
then  welded  and  tested  by  a  combination 
of  steam  and  air.  Mr.  Welsh,  the  general 
foreman,  has  rigged  a  9^,  an  8  and  a  6- 
inch  air-pump  in  series,  or  compounded 
them,  and  in  this  way  has  no  trouble  in 
getting  160  pounds  of  air  for  testing.  They 
also  use  a  hammer  test  at  the  weld. 
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DRYING  RACKS  IN  THE  NEW  CAR  PAINT  SHOP   AT   SAYRE,   PA. 


they  are  using  this  as  a  shining  example  of 
their  system,  as  well  they  may.  Beside 
these  are  other  forges,  so  that  the  size  of 
the  shop  may  be  imagined.  These  down- 
draft  forges  are  ranged  in  bunches  of  four, 
backed  so  as  to  form  a  hollow  square  in 
the  center.  This  is  filled  with  a  big  iron 
tool  rack,  so  that  tongs  and  other  tools 
are  handv  for  all  four  fires. 


The  tool  room  in  the  main  shop  has  a 
low  door  with  a  shelf  top.  and  on  this  is 
a  rack  for  holding  tools  that  are  placed 
there,  preventing  them  rolling  on  the  floor. 
As  this  adds  to  the  weight  of  the  door,  a 
support  is  provided  as  shown  in  the  sketch. 
This  is  a  substantial  bracket  with  a  wheel 
about  5  inches  in  diameter,  which  rolls  on 
an  iron  track  laid  in  the  floor  as  shown. 
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In  fact,  the  sketch  ought  to  make  the  plan 
clear. 

The  men  do  not  come  here  after  tools, 
but  press  a  button  located  at  a  convenient 
place  near  them,  which  works  an  annun- 
ciator in  the  tool  room.  The  tool  boy  sees 
the  station,  goes  there  after  his  order  and 
gets  the  tool  wanted.  If  he  has  one  to  re- 
turn he  carries  that  back.  All  the  tool 
checks  are  kept  in  the  tool  room  on  a 
special  rack,  so  that  none  are  lost.  When 
the  boy  takes  a  tool  for  any  workman  one 


angle  can  be  obtained.  The  boring  bar  is 
of  the  usual  type,  although  with  slight 
modifications,  and  the  star  wheel  .1,  strik- 
ing pins  P.  feeds  the  tool  head  along  in 
the  usual  manner. 


At  the  Qeneral  Electric  Works. 

One  oi  the  most  rapid  developments  we 
know  of  is  at  the  General  Electric  Com- 
pany's plant  at  Schenectady,  and  even  a 
lapse  of  six  months  between  visits  sees 
many   changes.     When   the  new   foundry 
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in  our  ideas  is  plainly  shown  by  a  view 
from  the  center  of  the  gallery,  up  and 
down  the  shop.  Twenty-five-foot  boring 
mills,  that  seem  giants  in  a  small  shop, 
appear  very  ordinary  in  a  shop  of  this 
size.  A  very  apt  comparison  was  drawn 
by  Mr.  Rohrcr.  the  genial  superintendent, 
who  showed  by  figures  that  the  steamship 
"Kaiser  Wilhelm  der  Grosse"'  could  just 
go  in  the  central  part  of  this  shop,  still 
leaving  the  wings  for  use. 

Machine  shop  work  has  been  largely 
revolutionized  here  as  in  other  large  shops 
— but  this  affords  an  example  of  taking 
the  tool  to  the  work,  on  a  scale  not 
dreamed  of  ten,  or  even  five,  years  ago. 
They  have  an  immense  bed  or  surface 
plate,  20  by  120  feet,  bedded  solid  in  the 
floor.  On  this  is  placed  and  bolted  such 
tools  as  horizontal  boring  machines,  slot- 
ters,  special  milling  machines,  drills,  etc. 
These  are  electrically  driven  by  an  inde- 
pendent motor  and  are  fitted  with  eye- 
bolts  or  slings  for  lifting. 

Taking  a  large  dynamo  field  ring.  10,  15 
or  20  feet  internal  diameter,  these  tools  ■ 
are  lifted  and  placed  in  position  inside  and 
outside,  and  two  or  three  may  be  at  work 
on  the  same  casting.  It  is  a  new  method 
that  has  become  indispensable  in  large  ma- 
chine work,  and  it  can  be  studied  with 
profit  by  those  who  want  to  keep  up  to 
date  in  large  machine  work.  Many  me- 
chanical problems  are  to  be  solved  in  a 
works  of  this  kind,  and  in  the  machine- 


check  is  taken  from  the  rack  and  placed  in 
that  tool's  place,  the  same  as  in  other 
shops.  The  keeping  of  all  the  checks  in 
the  tool  room  avoids  loss  of  them  from 
men's  pockets,  and  seems  to  have  advan- 
tages over  the  plan  of  each  man  carrying 
his  own. 


A  Taper  Boring  Rig. 

When  designers  put  tlie  dome  on  the 
taper  course  of  a  wagon-top  boiler  they 
evidently  do  not  think  of  the  shaping  of 
the  reinforcing  ring  which  must  fit  the 
sheet,  or  that  a  special  boring  rig  may  be 
necessary. 

These  rings  are  usually  planed  out  on  a 
planer  having  a  special  head  with  a  cir- 
cular movement,  but  the  taper  has  to  be 
treated  diflerently.  At  the  Baldwin  works 
we  recently  saw  a  big  wheel  lathe  doing 
duty  as  a  boring  mill  for  this  work  in  a 
manner  that  was  both  ingenious  and  ex- 
tremely practical.  A  heavy  center  bar  or 
distance  piece  was  between  the  center  as 
a  brace,  and  the  boring  bar  bolted  by  spe- 
cial foot  pieces  to  the  face  plates  at  the 
proper  distance  for  the  radius  and  at  the 
correct  angle.  The  work — and  two  rings 
were  being  bored  at  a  time — w-as  held  on 
angle  plates,  as  shown  by  end  view,  and 
fed  into  the  proper  distance.  The  foot 
pieces  for  the  bar  had  two  ears  or  lugs, 
between  which  was  bolted  the  flattened 
ends  of  the  bar  b  b,  so  that  any  desired 


Bed  of  Lathe 


TAPER   BORING   RIG. 


was  opened  in  March  of  this  year,  it  was 
supposed  to  be  ample  for  some  time  to 
come,  but  a  recent  visit  shows  that  240  feet 
more  are  being  added  to  it,  making  a 
total  of  740  feet  in  one  foundry  building. 
They  are  at  present  pouring  about  80  tons 
a  day  and  employing  in  the  neighborhood 
of  250  molders. 

Their  new  machine  shop  is  also  in  full 
swing  now,  and  the  part  comparison  plays 


tool  department  great  credit  belongs  to 
Mr.  Riddel,  who  has  this  in  charge. 

In  this  connection  it  may  be  interesting 
to  note  the  general  dimensions  of  the 
twenty-eight  locomotives  built  by  them  for 
the  Central  London  Railway : 

Total  length — 30  feet. 

Total  wheel-base — 20  feet  4  inches. 

Diameter  of  wheels — 42  inches. 

Drawbar  pull — 14,000  pounds. 
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PMCIAMIG 
TOOLS 

rOR  ALL  KINDS  OF  WORK] 


THE   BEST 

PNEUMATIC 

TOOLS 


FOR 


CHIPPING, 
CALKING, 

BEADING  and 
RIVETING. 


EFFICIENT  IN  OPERATION, 
SIMPLE  IN  CONSTRUCTION, 
ECONOMICAL  IN  AIR  CON- 
SUMPTION. 

GUARANTEED 
FOR  ONE  YEAR. 


Drawliar  pull  at  twenty-tlir'-t  miles  per 
hour — ^7.600  pounds. 

Total   vveiglit^42  English  ton^. 

Total  licigln — 9  feet  4V2  inches. 

Each  locomotive  is  equipped  with  four 
gcarless  motors  of  200  horse-power  capa- 
city cadi  and  weigh  12,000  pounds. 

The  current  is  gen»;rated  by  six  850 
kilowatt  three-phase  generators,  driven  by 
_'4-incli  and  46  x  48-inch  Reynolds-Corliss 
engines  at  94  revolutions. 

The  voltage  of  the  generators  is  5,000 
and  the  current  will  pass  through  step- 
dcwn  transformers  and  rotary  converters 
erected  in  sub-stations  at  different  parts 
of  the  line. 

The  locomotives  will  lake  the  current 
from  a  third  rail  by  means  of  the  usual 
contact  shoe. 

The  total   Icngtli   of  the   railway  is  6V2 


Chicago   New  York 


Influence  of  American  Railroads. 

When  pec>ijlc  \\i-.h  In  know  particulars 
about  the  business  done  by  railroad  com- 
panies they  cannot  find  anyone  better 
primed  with  facts  than  (icorge  H.  Daniels, 
general  passenger  agent  of  the  New  York 
Central  Railroad.  The  leaders  of  the  In- 
ternational Commercial  Congress,  which 
was  held  in  Philadelphia  last  month, 
seemed  to  appreciate  this,  for  they  invited 
Mr.  Daniels  to  address  the  meeting,  and 
he  told  them  many  interesting  things 
v>hich  will,  we  feel  sure,  be  read  with  in- 
terest by  the  greater  congress  of  our  20,- 
000  subscribers  of  Locomotive  Engineer- 
ing. 

Limited  space  prevents  us  from  pub- 
lishing the  address  in  full,  but  we  give 
the  following  extracts : 

.\N    AGE  OF  TR.\NSP0RTATI0N. 

One  of  our  great  writers  has  said  of 
this  closing  period  of  the  nineteenth  cen- 
tury, that  it  is  an  age  of  transportation. 

Transportation  underlies  material  pros- 
perity in  every  department  of  commerce. 
Without  transportation  commerce  would 
be  impossible. 

Those  States  and  nations  are  rich,  pow- 
erful and  enlightened  whose  transporta- 
tion facilities  are  best  and  most  extended. 
The  dying  nations  are  those  with  little  or 
no  transportation  facilities. 

RICHEST    COUNTRY    ON    THE    GLOBE. 

Mr.  Mulhall.  the  British  statistician,  in 
his  work  on  "The  Wealth  of  Nations," 
said  of  the  United  States  in  1895 :  "If  we 
take  a  survey  of  mankind  in  ancient  and 
modern  times,  as  regards  the  physical, 
mechanical  and  intellectual  force  of  na- 
tions, we  find  nothing  to  compare  with  the 
United  States." 

Mr.  Mulhall  proved  by  his  statistics  that 
the  working  power  of  a  single  person  in 
the  L'nited  States  was  twice  that  of  a  Ger- 
man or  Frenchman,  more  than  three  times 
that  of  an  Austrian  and  five  times  that  of 
an  Italian.  He  said  the  United  States  was 
then  the  richest  country  in  the  world,  its 
wealth  exceeding  that  of  Great  Britain  by 
35  per  cent.,  and  added  that  in  the  history 


of  the  human  race  no  nation  ever  before 
possessed  forty-one  millions  of  instructed 
citizens. 

Should  Mr.  Mulhall  revise  his  figures 
to-day,  the  differences  would  all  be  in 
favor  of  the  United  Stales,  for  in  the  past 
eighteen  months  we  have  demonstrated 
the  superiority  of  our  manufaclures  in 
every  direction,  and  our  ability  to  cope 
successfully  with  questions  which  have 
hitherto  been  handled  exclusively  by  the 
older  nations  is  now  recognized  by  all  the 
world. 

RESULTS   OF    WAR    BETWEEN    JAPAN    ANU 
CHINA. 

In  an  address  before  the  New  York 
Press  Association  four  years  ago,  I  re- 
ferred to  the  future  of  our  export  trade, 
as  follows :  "One  of  the  inevitable  results 
of  the  war  between  Japan  and  China  will 
be  the  opening  to  the  commerce  of  the 
world  of  fields  heretofore  unknown,  per- 
haps the  richest  on  the  globe  "  and  in  urg- 
ing the  members  of  the  New  York  Press 
.\ssociation  to  do  everything  in  their 
power  to  assist  in  securing  to  the  United 
States  a  portion  of  the  great  commerce  to 
be  developed  between  the  western  nations 
and  these  two  old  countries  of  the  world, 
I  asked  these  questions : 

"Shall  the  grain  in  China  and  Japan  be 
harvested  by  machines  manufactured  in 
the  United  States,  or  will  the  manufac- 
turers of  England  and  Germany  .supply 
them  ? 

"Shall  the  fires  in  Yokohama  and  Tient- 
sin be  extinguished  with  engines  built  at 
Seneca  Falls,  or  will  France  or  England 
send  their  fire  engines  to  Japan  and 
China? 

"Will  the  locomotives  to  haul  the  fast 
mail  trains  between  Yokohama  and  the  in- 
terior of  Japan  and  through  the  rich  val- 
leys of  China  be  built  at  Schenectady. 
Philadelphia  or  Dunkirk,  or  will  our 
Oriental  friends  and  neighbors  in  the  Pa- 
cific buy  them  of  our  English  cousins?" 

I  predicted  that  active  efforts  toward  the 
extension  of  American  commerce  by  com- 
mercial bodies,  supported  by  a  liberal  and 
broad-minded  policy  on  the  part  of  our 
Government  in  connection  with  the  ag- 
gressive action  of  the  transportation  com- 
panies, would  undoubtedly  secure  to  the 
United  States  the  blessings  that  come 
from  a  great  and  varied  commerce,  and  I 
said  that  the  New  York  Press  Association 
and  similar  associations  all  over  the  coun- 
try could  stimulate  a  public  spirit  that 
would  insure  the  important  results  out- 
lined. 

At  that  time  we  had  no  idea  that  a  war 
between  one  of  the  old  nations  of  the 
earth  and  our  young  republic  w-ould  be 
fought ;  at  that  time  we  had  no  idea  that 
American  manufacturers  would  be  fur- 
nishing locomotives  to  the  English  rail- 
roads, as  well  as  to  those  of  nearly  every 
other  countrjj  on  the  globe.  No  one 
thought  four  years  ago  that  American 
bridge  builders  would  go  into  the  open 
market  and  successfully  compete  for  the 
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building  of  a  great  steel  bridge  in  Egypt; 
nor  tbat  in  so  brief  a  time  American  en- 
gineers would  be  building  railroads  into 
the  interior  of  China  from  her  most  im- 
portant seaports. 

At  that  time  no  one  supposed  that  the 
Trans- Siberian  Railway  would  be  laid 
with  steel  rails  made  in  Pennsylvania, 
upon  crossties  from  the  forests  of  Ore- 
gon, and  that  its  trains  would  be  hauled 
by  American  locomotives :  nor  that  this 
great  railway,  which  is  to  stretch  from  St. 
Petersburg  to  Vladivostock  and  Port  Ar- 
thur, a  distance  of  more  than  6,000  miles, 
would  be  completed  two  years  in  advance 
of  the  original  expectation,  as  a  result  of 
the  use  of  American  construction  tools 
and  machinery. 

But  this  is  all  true,  and  it  is  further  true 
that  the  tools  and  machinery  for  the  con- 
struction of  the  western  portion  of  the 
Trans-Siberian  Railway  were  supplied  by 
American  manufacturers  at  about  one-half 
the  price  that  Russia  had  been  paying  pre- 
viously, and  with  this  American  machin- 
ery the  Russians  are  able  to  do  nearly 
double  the  work  that  they  could  perform 
with  the  machinery  manufactured  in  other 
countries. 

AN    EMPIRE    EXPRESS    IN    THE   ORIENT. 

In  a  letter  from  a  friend  in  Tokio,  Ja- 
pan, written  only  a  short  time  ago,  there 
was  this  significant  sentence :  "You  will 
be  interested  in  knowing  that  I  have  hang- 
ing on  the  wall  of  my  office  a  framed  pic- 
ture of  your  'Empire  State  Express,"  and 
we  expect  in  the  near  future  to  be  hauling 
a  Japanese  'Empire  Express'  with  an 
American  locomotive."  They  have  now 
in  Japan  more  than  one  hundred  locomo- 
tives that  were  built  in  the  United  States. 
In  Russia  they  have  nearly  one  thousand 
American  locomotives,  and  practically 
every  railway  in  Great  Britain  has  ordered 
locomotives  from  this  country  since  the 
beginning  of  the  war  with  Spain. 

In  this  connection  it  will  be  interesting 
to  note  in  passing  that  the  second  Ameri- 
can locomotive  was  built  at  the  West 
Point  Foundry,  near  Cold  Spring,  on  the 
Hudson  River,  and  was  called  the  "Best 
Friend,"  and  from  that  day  to  this  the  lo- 
comotive has  been  one  of  the  best  friends 
of  this  republic. 

OUR    SUPERIOR   RAILWAY    EQUIPMENT. 

But  it  is  not  alone  our  locomotives  that 
have  attracted  the  attention  of  foreigners 
who  have  visited  our  shores;  our  railway 
equipment  generally  has  commanded  ad- 
miralinn  and  is  now  receiving  the  highest 
compliment,  namely,  imitation  by  many  of 
our  sister  nations. 

Prince  Michel  Hilkoflf,  Imperial  Minis- 
ter of  Railways  of  Russia,  has,  since  his 
visit  to  the  United  States  a  few  years  ago, 
constructed  a  train  on  much  the  sam'i 
lines  as  the  "Limited"  trains  of  the  New 
York  Central  and  the  Pennsylvania. 

Only  a  short  time  ago,  at  the  request  of 
one  of  the  Imperial  Commissions  of  Ger- 
many, I  sent  to  Berlin  photographs  of  the 


interior  and  exterior  of  our  finest  cars 
and  other  data  in  relation  to  the  operation 
of  American  railways.  Several  otlier  coun- 
tries have  asked  for  similar  information, 
and  there  is  a  general  waking  up  of  for- 
eign nations  on  the  subject  of  transporta- 
tion, brought  about  mainly  by  the  won- 
derful achievements  of  American  railways. 
The  demand  for  American  locomotives 
from  all  parts  of  the  world  is  attributable, 
in  the  first  place,  to  the  superior  quality 
of  our  machinery,  and  in  the  second  place, 
to  the  fact  that  the  general  passenger 
agents  of  the  American  railways  have, 
through  their  advertising,  made  the  mar- 
velous results  accomplished  by  our  loco- 
motives household  words  in  every  country 
on  the  globe. 

TRADE   AND  THE    FLAG. 

It  has  been  said  by  a  great  American 
writer  that  "Trade  follows  the  flag."  Re- 
cent events  have  placed  our  flag  upon  the 
islands  of  the  Pacific,  directly  in  the  nat- 
ural track  between  the  Pacific  coast  of 
the  United  States  and  Japan  and  China, 
and  as  we  contemplate  our  growing  com- 
merce with  these  old  nations,  we  are  re- 
minded of  the  prophetic  statement  made 
at  the  completion  of  the  first  continuous 
line  of  railroad  between  the  Atlantic  and 
Pacific  Oceans  by  the  joining  of  the 
Union  and  Central  Pacific  railroads,  more 
than  thirty  years  ago,  by  that  prophet  of 
his  time.  Thomas  H.  Benton,  who,  stand- 
ing on  the  summit  of  the  Rocky  Moun- 
tains and  pointing  towards  the  Pacific 
Ocean,  said:  "There  is  the  East;  there  is 
India." 

Previous  to  the  construction  of  this 
artery  of  commerce,  the  route  to  India 
had  been  by  the  way  of  our  Atlantic  sea- 
ports and  Europe,  but  with  the  completion 
of  our  trans-continental  system  of  rail- 
ways, the  route  was  changed,  and  a  better 
way  was  found  by  way  of  the  Pacific  sea- 
ports and  the  Pacific  Ocean. 

OUR    COMMERCE    IN    THE    ORIENT. 

There  are  some  wlro  seem  to  think  that 
we  might  get  along  without  trade  with 
China,  and  that  it  is  a  new-fangled  idea 
that  Chinese  trade  can  especially  benefit 
the  United  States. 

Commerce  with  China  began  one  hun- 
dred and  fifteen  years  ago,  the  first  vessel 
sailing  from  New  York  on  Washington's 
Birthday  in  the  year  1774.  This  vessel 
returned  to  New  York  May  II,  1775.  The 
success  of  the  venture  was  such  as  to  war- 
rant its  repetition,  and  from  that  day  to 
this,  trade  between  the  United  States  and 
China  has  continued  without  material  in- 
terruption until  it  is  now  greater  in  im- 
portance and  value  than  that  of  any  other 
nation  trading  with  China,  with  the  single 
exception  of  Great  Britain.  If  we  are  to 
continue  as  one  of  the  great  nations  of 
the  world,  we  can  hardly  afford  to  ignore 
a  country  that  comprises  one-twelfth  of 
the  land  area  and  nearly  one-fourth  of  the 
population  of  the  globe. 


Packing 
Injector 
Stems. 


"ITfHILE  perhaps  not  strictly 
•  '  within  the  scope  of  this 
"subject,"  the  manner  of  pack- 
ing cab  fittings  and  material 
to  be  used  will  always  be  found 
interesting  to  enginemen.  Tha 
best  material  for  the  packing  of 
Injector  Stems,  within  our  own 
knowledge,  and  that  has  been 
used  to  a  considerable  extent  in 
our  own  practice,  is  dry  graph- 
ite ;  the  method  of  application 
was  described  by  Mr.  Eugene 
McAuliffe  in  a  communication  to 
Locomotive  Engineering  some- 
time ago,  and  is  as  follows: 
"  Unscrew  the  stuffing  box  from 
the  body  of  the  injector,  secure 
it  in  a  vertical  position,  take  it 
all  apart,  clean  the  stem,  gland, 
etc.,  thoroughly  ;  put  the  stem  in 
place,  and  place  a  light  strand 
of  asbestos  in  the  bottom  of  the 
stuffing  box ;  then  put  in  your 
graphite,  ramming  down  with 
the  gland,  and  adding  more 
graphite  until  you  have  the  space 
nearly  full  and  pressed  hard ; 
then  put  another  light  strand  of 
asbestos  on  top  until  the  valve 
works  just  right;  then  you  need 
not  give  it  either  oil  or  attention 
until  the  valve  begins  to  work 
so  free  as  to  open  itself,  when 
the  twelfth  part  of  a  turn  of  the 
gland  nut  will  secure  the  proper 
tension  for  another  sixty  days." 


Joseph  Dixon  Crucible  Co., 

JERSEV   CITY,  N.  Y. 
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SEND  FOR  CATALOGUES, 
CIRCULARS 

And  further  Information. 


GOLD 
CAR  HEATING  CO. 

Frankfort  and  Cliff  Sts., 

NEW    YORK. 


658  ROOKERY, 
CHICAGO,  ILLS. 


RAILROADS    SUPERSEDE   CANALS. 

One-  hundred  years  ago  the  Governor  of 
the  (ireat  State  of  New  York  advised  his 
friends  not  to  invest  their  money  or  waste 
llicir  time  in  aiding  the  building  of  rail- 
roads, expressing  the  opinion  that,  while 
it  was  possible  that  improved  methods  of 
construction  and  perfected  machinery 
might,  in  the  remote  future,  enable  the 
people  to  move  a  car  upon  a  railroad  at 
the  rale  of  five  or  six  miles  per  hour,  he 
did  not  believe  that  they  could  ever  be 
made  of  material  advantage,  and  that  any 
atlciiipt  to  transport  passengers  and  freight 
by  railroad,  from  one  part  of  the  country 
to  another,  must  result  in  endless  con- 
fusion and  loss.  The  Governor  died  in 
the  belief  that  the  canal  was  the  only 
means  of  conveyance  for  a  great  com- 
merce. 

DECLINE    IN    CANAL    TRAFFIC. 

The  greatest  number  of  new  boats  regis- 
tered as  operating  on  the  canals  in  a  single 
year  was  in  1862,  when  there  were  850 
new  boats.  In  the  year  1897  there  were 
only  sixteen  new  boats  registered.  You 
will  wonder  what  has  caused  the  aban- 
donment of  several  canals  in  the  State  of 
New  York  and  the  steady  decline  in  the 
commerce  passing  through  the  Erie  Canal. 

There  are  three  general  causes  for  these 
results.  The  first  is  the  great  reduction  in 
the  rates  of  freight  by  the  railroads  in  the 
United  States,  and  notably  in  the  State  of 
New  York.  The  second  cause  is  the  mar- 
velous development  of  the  motive  power 
and  rolling  stock  of  American  railways. 
Less  than  a  quarter  of  a  century  ago,  upon 
the  average  American  railroad,  the  capa- 
city of  a  freight  car  was  20,000  pounds ; 
the  capacity  of  a  freight  engine  was  from 
twenty  to  thirty  of  such  cars  to  the  train. 

To-day,  on  the  New  York  Central, 
whose  six  tracks  run  alongside  the  Erie 
Canal  for  the  entire  distance  from  Buffalo 
to  Albany,  the  capacity  of  the  grain  cars 
is  from  60,000  to  66,000  pounds,  and  a  lo- 
comotive of  the  latest  type  will  haul  from 
seventy-five  to  ninety  such  cars  loaded  to 
their  full  capacity.  It  is  not  an  infrequent 
occurrence  for  a  single  engine  to  haul 
through  the  Mohawk  Valley,  beside  the 
Erie  Canal,  85,000  to  90,000  bushels  of 
grain  in  a  single  train.  The  same  engine 
will  haul  from  no  to  125  empty  cars. 
When  you  consider  that  in  the  busy  sea- 
son there  are  from  seventy-five  to  lOO  such 
trains  a  day  passing  over  the  New  York 
Central  alone,  you  will  get  some  concep- 
tion of  the  situation. 

INFLUENCE    OF    RAILWAY    ADVERTISING. 

American  railway  management  is  always 
alert  and  ready  to  take  advantage  of  every 
opportunity  for  extending  the  commerce 
of  the  country,  and  railway  men  are 
among  the  very  first  to  seize  upon  each 
coign  of  vantage.  Within  a  week  from 
the  day  that  the  Paris  Peace  Commission 
adjourned,  more  than  one  .\merican  rail- 
way had  ordered  the  re-engraving  of  its 


maps  to  include  the  West  Indies,  the 
Hawaiian  Islands  and  the  Philippines. 
The  description  of  the  beauty  of  our 
American  lakes  and  valleys,  the  magnifi- 
cence of  our  rivers,  the  grandeur  of  our 
mountains,  the  fertility  of  our  soil,  the 
wealth  of  our  mineral  resources  and  the 
superiority  of  our  manufactures,  with 
which  our  railroad  advertising  is  filled, 
has  been  of  incalculable  value  to  the  ex- 
port trade  of  the  United  States.  It  has 
induced  thousands  of  foreigners  to  visit 
every  section  of  our  country  who  other- 
wise would  never  have  come  here.  It  has 
been  the  means  of  the  investment  in  the 
United  States  of  untold  millions  of  for- 
eign capital.  It  has  been  one  of  the 
strongest  aids  to  the  expansion  of  Amer- 
ican commerce  in  every  direction. 


The  International  Pneumatic  Tool  Com- 
pany, Limited,  London,  England,  send  us 
a  ver^y  neat  catalog  of  their  tools,  which 
are  the  "Little  Giant,"  made  in  this  coun- 
try by  the  Standard  Pneumatic  Tool  Com- 
pany. Various  applications  of  these  tools 
are  shown,  many  of  them  on  locomotive 
work,  and  they  show  some  of  the  possi- 
bilities of  pneumatic  tools  in  good  shape. 


The  latest  catalogue  of  the  Brown  & 
Sharpe  Manufacturing  Company,  Provi- 
dence, R.  I.,  is  devoted  to  machinists' 
tools  and  measuring  tools.  They  have 
done  much  to  make  possible  the  measure- 
ments of  to-day,  and  the  catalogue  shows 
many  interesting  tools.  Among  them  is 
a  measuring  machine  they  use  for  testing 
gages,  which  measures  to  .00001  of  an 
inch. 


We  have  been  favored  with  a  copy  of 
the  "Southwest  Official  Guide."  sent  by 
one  of  our  friends  who  is  interested  in  its 
publication.  It  is  a  very  complete  guide 
to  that  section  of  the  country,  giving 
time  tables,  hotels,  list  of  towns  and  their 
location  with  reference  to  large  cities,  and 
is  altogether  a  valuable  publication  for 
anyone  traveling  or  living  in  that  section. 
It  is  a  monthly,  and  costs  $2  per  year. 
.Address  Russell  C.  Martin,  secretary  and 
treasurer.  Los  Angeles,  Cal. 


They  have  a  very  snuple  form  of  smoke- 
consuming  device  on  the  boiler  of  the  sta- 
tionary plant  belonging  to  the  Baltimore 
&  Ohio  Southwestern  at  Cincinnati.  It 
consists  of  a  row  of  small  steam  jets  that 
operate  through  the  fire-door  and  inject  a 
current  of  air  upon  the  surface  of  the  fire 
It  works  perfectly  and  no  smoke  can  be 
seen  issuing  from  the  top  of  the  smoke- 
stack. There  are  many  steam  and  heating 
plants  in  Cincinnati  that  are  badly  in  need 
of  this  device. 


Tight  joints  in  the  steam  pipe  to  the  air 
pump  is  one  of  the  greatest  oil-sSvers  on 
the  engine.  The  little  tell-tale  drops  at  a 
leaky  joint  speak  forcibly  of  a  large  waste 
of  oil. 
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Manly  Advice  of  Manager  to  Trainmen. 

Wo  recently  obtaiiud  a  copy  of  a  letter 
written  by  Mr.  F.  W.  Cram,  general  man- 
ager of  the  Bangor  &  Aroostook  Railroad, 
to  Mr.  O.  Stewart,  the  master  mechanic, 
which  contains  so  much  sensible  advice 
to  trainmen  expressed  in  a  manly  fashion 
that  we  arc  glad  to  publish  it  for  the  bene- 
fit of  others.     Mr.  Cram  says: 

"In  regard  to  wreck  of  the  steam  shovel, 
etc..  it  came  to  my  mind  repeatedly,  be- 
fore the  extra  was  started,  to  have  the 
train  crew  cautioned  against  any  but  very 
low  rate  of  speed,  but  with  the  many  de- 
mands upon  me  and  the  semi-feeling  I 
had  that  any  man  who  could  handle  a  lo- 
comotive must  know  that  such  a  piece  of 
machinery  as  a  set-up  steam  shovel  ought 
not  be  hauled  faster  than  12  to  IS  miles 
an  hour,  no  special  caution  was  sent. 

"From  such  report  of  the  wreck  as 
reaches  me,  I  feel  sure  the  train  was  on 
better  than  passenger  train  speed.  A 
drawbar  may  have  come  out.  I  believe  the 
shovel  or  a  car  first  jumped  the  track. 

"The  wreck  of  the  wrecking  train  on 
the  B.  &  P.  a  few  weeks  ago.  whatever 
the  immediate  cause,  developed  to  a  cer- 
tainty that  the  speed  was  excessive  and 
reckless.  .1  believe  the  engine  was  being 
backed ;  whether  so  or  not.  trains  derailed 
on  low  speed  do  not  spatter  all  over  the 
country  as  that  one  did.  The  steam  shovel 
train  yesterday  did  not,  after  derailment, 
plow  through  300  feet  of  gravel,  rocks, 
rails  and  ties  unless  a  big  run  was  iriade 
for  it. 

"The  recent  intimation  that  enginemen 
on  freights  run  too  fast,  coupled  with  re- 
cent occurrences,  alarm  me  not  a  little; 
and  the  more  especially  because  it  must 
be.  first,  that  we  have,  or  ought  to  have, 
no  engineman  who  would  wilfully  damage 
the  company's  track  or  movable  property; 
second,  it  is  morally  certain  that  no  one 
of  them  wishes  to  unduly  jeopardize  the 
life  or  limb  of  fellow  workman. 

"Granted  the  correctness  of  the  above 
premises,  and  but  one  conclusion  is  logic- 
ally reached :  that  is,  that  the  men  do  not 
realize  what  they  are  at  times  doing.  Even 
though  a  piece  of  railroad  track  may  be 
supposed  safe  for  40  or  50  miles  an  hour, 
so  far  as  engines  and  enginemen  are  con- 
cerned, it  must  cost  a  railroad  company  at 
least  twice  as  much  to  have  the  freight 
hauled  at  40  iriiles  an  hour  as  at  20;  in- 
deed, it  is  by  experts  calculated  that  the 
increased  cost  as  between  20  and  40  is 
equal  to  the  square  of  the  increase.  Just 
see  what  this  proposition  means — and  I 
believe  it  is  true:  Assume  the  actual  cost 
of  hauling  a  train  of  freight  (twenty-four 
cars)  at  about  $1  per  mile  (it  is  probably 
slightly  tuoreV  providing  the  rate  of 
speed  never  exceeds  20  miles  an  hour ; 
that  would  be.  Houlton  to  Oldtown.  $127. 
Now  assum.e  a  rate  of  speed  of  40  miles, 
and  you  have  a  cost  of  $508.  Assume  an 
average  of  30  miles,  and  you  have  $254. 
Assume  an  average  of  25  luiles,  and  you 
have    $190.50.      I    believe    most    sincerely 


that  we  have  not  a  single  engineer  on 
this  road  who  wants  to,  or  means  to. 
waste  $100,  or  $50.  or  5  cents  in  the  haul- 
ing of  a  train.  I  believe,  on  the  contrary. 
that  if  he  could  be  shown  how  to  do  it  he 
would,  as  a  rule,  see  how  much  he  can 
save  on  $1  per  mile.  I  have  said  that  rail- 
road men  arc  the  most  faithful  as' a  class 
in  this  country.  I  have  said  that  the 
best  of  tlie  railroad  men  of  this  country 
are  in  New  England.  I  believe  the  best 
in  New  England  are  those  in  the  State 
of  Maine.  Hence.  I  affirtu  that  they  only 
need  to  be  brought  to  a  realization  of  the 
cost  and  danger  of  unnecessarily  high 
speed  to  stop  making  it ;  and  it  seems  to 
me  that  you  are  fully  qualified  to,  and 
that  you  can  readily  have  them  under- 
stand the  problem.    Won't  you  please  try? 

"I  presume  to  any  enginciuan  there  is 
no  appreciable  difference  in  the  riding  of 
the  track  on  Tuesday  as  compared  with. 
Monday,  or  Wednesday  as  compared  with 
Tuesday,  and  so  on,  and  that,  at  first 
blush,  he  might  doubt  that  any  great  harm 
i.5  done  by  'letting  her  out  once  in  a 
while.'  Tell  him  about  this,  that  'once  in 
a  while'  is  only  the  beginning;  followed 
up  for  a  time  and  it  becomes  only  'once  in 
a  while'  that  he  doesn't  run  too  fast.  Ex- 
plain to  him  that  the  rails,  switches  frogs 
and  other  track  luaterial  on  this  road  rep- 
resent to-day.  in  place,  a  value  of,  exclu- 
sive of  bridges,  masonry  and  ballast, 
nearly  or  quite  three  million  dollars,  and 
that  they  are  depreciating  every  minute 
and  worn  every  trip ;  explain  that  much  of 
the  ballasting,  bridge  and  culvert  repairs, 
section  work,  etc.,  that  he  sees  going  on 
all  the  time  costs  less  and  less  under  slow 
than  under  high  speed ;  that  the  public  de- 
mands a  prompt  passenger  service,  but 
that  ours  is  mainly  a  coarse  freight  and 
that  it  brings  us  no  more  revenue  and 
reaches  the  consignee  in  as  good  time  for 
all  practical  purposes  in  an  eight  to  ten  as 
in  a  six-hour  run,  Houlton  to  Oldtown, 
for  instance;  explain  that  if  rails,  etc.,  up 
to  the  value  of  three  million  dollars  can 
be  made  to  average  twenty  years  in  life, 
the  depreciation  is  but  $150,000  per  year; 
if  they  are  pounded  out  in  fifteen  years 
the  depreciation  is  $200,000  per  year,  and 
that  he,  by  unnecessary  speed,  may  waste, 
absolutely  throw  away,  the  $50,000  per 
year.  Your  engineers  will  see — I  know 
they  will  see — this.  They  know  now  that 
while  they  come  to  see  no  great  danger 
of  derailment  from  high  speed,  that  if 
there  is  a  derailment  the  damage  is  im- 
mensely greater  than  under  low  speed, 
and  that  the  chance  of  injury  to,  or  death 
of,  their  fellow  workmen  is  tremendously 
increased. 

"When  it  comes  to  any  but  the  most 
moderate  speed  with  ordinary  work  trains, 
or  such  movement  of  company  material, 
as  with  the  wreck  train  from  Abbot  Pit,  or 
the  shovel  train  yesterday,  it  is  difficult  to 
imagine  how  any  man  can  find  a  reason 
for  'speeding'  over  a  single  foot  of  the 
road. 


A  man,  35  years  of  age,  with  18  ycars',''ex- 
pericncc  in  Railroad  Machine  Shops  on  different 
lines  of  roads  1  II  years  of  this  time  as  Foreman 
and  General  Foreman.  At  present  General  Fore- 
man and  Acting  M.  M.,  which  position  have  held 
4  years.  Would  like  to  make  change.  Anyone 
wanting  man  of  above  character,  address 

J.  T.  R.,  care  of  Locomotive  Engineering. 


PATENTS 


GEO.  P.  WHITTLESEY, 

Atlantic  Building.  WASHINGTON,  D.  0« 

RAILROAD  INVENTIONS  A  SPECIALTY. 


See  cut  of  our  Link 
Motion  on  page  6. 
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The  Robert  Aitchison 
Perforated  Metal  Co., 


269  Dearborn  St.,  CHICAGO,  ILL      l^ 
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THESE  MEN  KNOW 

WHAT     THEY      ARE      WRITING     ABOUT. 

Stories  of  the  Railroad 

THE  author  has  based  these  thrilling  stories 
on  actual  personal  experience.  He  began 
his  own  career  a?  a  tireman,  and  be- 
fore he  Rot  through  3v  ^'^^  '*  ^^^  filled  ' 
pretty  nearly  e\ery  position  on  the 
line.  He  is  now  at  the  head  of  tlic  "American 
Machinist."        .  

JOHN    A.    HILL. 

Illustrated,  $1.50. 


Tales  of  the  Telegraph 

CAPTAIN  BRADY  has  been  an  operator,  a 
chief  despatcher,  and  an  officer  in  the 
U.  S.  Signal  Corps  in  war  time.  From 
a  commercial  3y  "quad"  to  the 
censor's  desk  at  Tampa—  Do  you 
wonder  that  such  a  man  can  write  good 
stories  ?  As  a  matter  of  fact,  he  has  lived  through 
more  stories  than  you  ever  read 

JASPER   EWINQ   BRADY. 

Illustrated,  $1.25. 

These  books  sent  postpaid  on  receipt 
of  price  by 

Doubicday  &   McClurc  Co., 

141-155  East  25th  St..  N.Y. 


December,  1899. 
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The 

Only 

Daily 

Railroad 

Newspaper 

IS— 


The  Wall  Street 
Journal. 


Established  1882. 


Published  Morning  and  Evcn- 

in_g— every  business  day 

in  the  year. 


It  recapitulates  all  important  building 
and  improvement  work  progressing  or  pro- 
jected by  steam  and  electric  roads  all  over 
the  country.  The  Wall  Street  Journal  is 
the  only  daily  paper  that  does  this.  The 
Wall  Street  Journal  has  a  staff  of  200  spe- 
cial correspondents  covering  all  large  cen- 
ters and  important  sections  of  this  country, 
not  including  foreign  correspondents. 
Every  one  of  these  men  is  a  specialist  or 
expert,  having  charge  of  the  railroad  de- 
partment of  some  leading  paper. 

It  is  the  only  daily  paper  that  contains 
all  important  news  relating  to  traffic.  Rail- 
way men  in  all  departments  will  find  all 
the  news  that  interests  them  in  The  Wall 
Street  Journal.  Price  3  cents.  For  sale 
on  news  stands.  Subscription,  $1.00  per 
month  or  $8.00  per  year  (either  edition). 
"Opportunities  for  making  money  in  every 
issue." 


Published  by 

Dow,  Jones  &  Co., 

42  and  44  Broad  St..  New  York  City. 


"I  could  dwell  very  much  in  detail  upon 
the  reasons  offered  for  high  speed  after 
something  has  happened,  or  more  likely 
sometimes  a  claim  that  the  train  was  be- 
ing moved  cautiously,  but  I  have  no  doubt 
these  points  arc  as  clear  in  your  mind  as 
in  niy  own,  I  recall  the  statement  of  one 
man  that  lo  'make  lime'  he  'had  to  run 
fast.'  My  observation,  extending  over  a 
considerable  period,  shows  mc  that  when 
a  freight  (upon  which  the  high  speed  is 
said  to  be  necessary)  crosses  a  passenger 
train,  at  a  place  like  Sherman  for  instance, 
where  one  can  see  a  long  way,  the  latter 
has  sometimes  made  its  stop  and  start 
and  is  several  miles  on  its  journey  before 
there  is  any  sign  that  the  freight  has  got- 
ten away.  It  would  be  a  simple  matter 
fur  the  freight  conductor  to  arrange  for 
a  newspaper  to  be  thrown  off  by  the  pas- 
senger train  baggage  master;  or  if  there 
were  any  chatting  to  do,  to  make  a  memo, 
and  hand  it  to  whoever  it  is  for ;  but  do 
the  boys  appreciate  that  the  ten  minutes 
lost  is  the  very  ten  minutes  that  would 
let  them  go  at  20  miles  an  hour  instead  of 
30?  \  minute  to  a  mile  is  the  whole  point 
under  discussion.  It  is  due  that  I  say 
ill  this  connection  that  as  a  rule  engine- 
men  are  at  their  posts  in  such  cases,  and 
I  have  no  doubt  that  if  they  received  the 
signal  they  would  be  away  before  the  pas- 
senger train  has  made  its  stop  and  started. 

"I  could  multiply  illustrations  of  this 
kind,  but  will  not.  If  you  can  get  my, 
which  I  am  sure  are  your,  views  clearly 
before  the  enginemen.  they  will  be  sure 
to  go  before  the  other  train  men,  and  I 
believe  all  will  try  to  meet  our  wishes. 

"It  is  because  I  believe  so  fully  in  our 
men,  because  the  record  is  so  good,  be- 
cause the  recent  accidents  disturb  me  so 
much,  because  I  believe  -it  also  disturbs 
the  boys,  who  are  my  friends,  and  whose 
friend  I  am,  that  I  write  so  fully  and  so 
earnestly.  We  are  all  working  here  to- 
gether; the  harmony  and  the  sympathy 
one  with  the  other  seems  to  be  excep- 
tional. I  am  proud  of  it,  and  lose  no  op- 
portunity to  give  all  praise  and  credit  to 
my  associate  officers  and  subordinates. 
The  public  know  us  all  as  'railroad  men.' 
We  know  each  other  as  fellow  workers. 
What  helps  one,  helps  all ;  what  hurts  one. 
hurts  all.  Nothing  in  this  world  hurts  me 
more  than  to  know  that  one  of  my  men 
is  hurt.  It  hurts  the  road,  its  owners,  its 
officers,  its  men  and  me  every  time  an 
accident  happens  or  a  dollar  is  wasted." 

[We  do  not  think  Mr.  Cram's  calcula- 
tions about  the  cost  of  increased  train 
speed  to  be  approximately  correct;  but 
most  of  the  remarks  about  high  speed  of 
freight  trains  are  sensible  and  sound  rail- 
road philosophy. — Ed] 


In  the  cartoons  published  during  the 
past  political  campaign  the  American 
workman  has  been  a  prominent  figure,  and 
he  is  always  portrayed  carrying  a  well- 
filled  dinner  bucket,  a  broad  smile  and  a 
square  paper  cap.     We  have  always  bee;i 


curious  to  know  where  the  artists  found 
the  man  with  the  squarc-corncrcd  cap.  We 
have  been  much  among  workmen,  but  we 
never  yet  met  a  man  wearing  that  kind  of 
a  cap. 


The  Reeves  Machine  Company.  Trenton, 
N  J.,  send  us  one  of  their  new  catalogues, 
showing  the  Harthan  metallic  packing, 
which  we  illustrated  last  month.  It  gives 
the  reasons  for  its  success,  and  is  sure  to 
interest  anyone  using  or  handling  packing 
for  piston  rods  "r  v.iKi-  ..tinw  It  is  worth 
sending  for: 


The  Ajax  Metal  Company,  of  Phila- 
delphia, have  issued  a  catalogue  showing 
the  products  of  this  company  and  giving 
much  information  about  white  metals  in 
railroad  service.  These  are  compared 
with  the  Ajax  metal  and  the  showing 
made  is  very  favorable  to  it.  There  are 
photo-micrographs  which  show  the  per- 
fect mixing  of  the  metals,  and  altogether 
it  is  a  very  interesting  publication. 


Jenkins  Bros.,  of  71  John  street.  New 
York,  have  sent  us  a  description  of  the 
Collis  circulating  valve  for  radiators  and 
heating  coils,  which  they  are  now  hand- 
ling. It  is  not  a  new  or  untried  device, 
but  has  the  sanction  of  some  of  the  leading 
heating  engineers.  With  only  one  valve  to 
a  radiator  a  perfect  circulation  of  dry 
steam  is  insured.  This  enables  heating 
surfaces  to  be  warmed  more  quickly  and 
eft'ectively,  and  the  annoying  hammering 
of  pipes  is  avoided.     Better  look  into  this. 


The  new  catalogue  of  the  Gold  Car  Heat- 
ing Company,  Frankfort  and  Cliff  streets. 
New  York,  is  a  fine  large,  cloth-bound 
book  of  about  eighty  pages.  Full-sized 
cuts  of  the  well-known  hose  couplings  are 
shown  on  large  inserts.  The  Gold  pres- 
sure regulator  is  shown  in  detail,  as  well 
as  the  car-heating  systems  which  are  be- 
coming so  widely  known.  There  are  too 
many  .specialties  shown  to  enumerate  them 
all,  but  they  are  all  of  interest  to  car  men 
and  those  responsible  for  keeping  passen- 
gers comfortable  in  the  cold  weather. 


\\'e  have  received  applications  lately 
from  several  railroad  motive-power  men 
to  illustrate  inventions  they  had  gotten 
out,  so  that  the  patent  shark  should  not 
cover  them  with  patents  and  collect  roy- 
alty from  the  inventors.  This  has  actually 
been  done  repeatedly.  A  convenient  or 
labor-saving  device  has  been  got  out  in 
some  railroad  shop  and  put  into  service 
without  being  considered  worthy  of  pro- 
tection. The  patent-stealing  thief  sees  it. 
swears  it  is  his  invention,  and  then  the 
original  inventor  has  not  only  lost  the 
product  of  his  ingenuity,  but  has  to  pay 
the  thief  a  premium  on  the  dishonest 
transacti.n. 
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Armored  Trains. 

The  British  army  scciiis  to  be  making 
more  use  of  armored  trains  in  Africa 
than  ever  was  done  before,  but  they  can- 
not be  declared  a  shining  success.  Arm- 
ored trains  were  used  to  some  extent  dur- 
ing the  Civil  War  in  this  country,  but  the 
results  obtained  did  not  encourage  the 
combatants  to  extend  that  line  of  military 
enterprise.  In  a  recent  issue  of  the  Rail- 
'ti'ay  Herald,  of  London,  a  good  summary 
of  what  has  been  lately  done  with  arm- 
ored trains  reads : 

"The  subject  for  the  week  is  armored 
trains.  Our  readers  may  not  be  aware 
that  ever  since  the  invention  of  the  loco- 
motive, strategists  have  been  puzzling 
their  heads  as  to  the  possible  use  of  trains, 
not  simply  for  purposes  of  transport,  but 
as  an  active  instrument  of  war.  Jules 
Verne,  in  one  of  his  books,  describes  an 
iron  elephant  which  dealt  death  to  mutin- 
eers in  India. 

"But  the  real  inventor  of  the  armored 
train  appears  to  be  Mr.  James  Anderson, 
of  Edinburgh,  who,  in  1847,  submitted 
plans  of  defensive  rolling  stock.  In  1849 
he  suggested  that  a  million  of  money 
should  be  expended  on  the  construction 
of  a  single  line  railway  along  the  south 
coast,  100  miles  in  length  and  connecting 
with  other  railways.  This  would  be  his 
area  for  manoeuvring.  But  the  Duke  of 
Wellington  did  not  quite  see  it.  The  gun 
truck  was  12  feet  in  breadth  and  21  feet 
in  length.  It  was  heavily  ballasted,  so  as 
to  be  able  to  meet  the  recoil  of  the  32- 
pounder.  The  total  weight  of  the  truck 
was  about  20  tons. 

"Armored  trains  were  frequently  used 
in  the  Franco-German  war.  The  French, 
in  their  sorties  from  Paris,  used  to  be 
backed  up  by  light  cannon  mounted  in  this 
way. 

"Against  Arabi,  Captain  Fisher's  armor- 
clad  train  was  used  with  considerable  ef- 
fect. The  locomotive  was  placed  in  the 
middle  of  the  train,  a  Nordenfelt  ma- 
chine gun  occupied  the  front  vehicle  and 
a  40-pounder  the  next.  The  latter  could 
be  mounted  and  remounted  by  means  of 
a  small  crane,  one  minute's  halting  of  the 
train  being  sufficient  to  fire  the  gun. 

"In  England  an  armored  train  has  been 
used  with  considerable  effect — in  mimic 
warfare.  The  Sussex  Artillery  Volunteers 
had  some  300  men  and  a  40-pound  breech- 
loading  gun  to  spare.  The  idea  struck 
them  to  fit  out  a  train.  The  Brighton  line 
gave  the  use  of  their  workshops  and  the 
benefit  of  technical  advice.  In  this  case 
the  recoil  is  so  admirably  neutralized  by 
a  hydraulic  brake  on  the  gun's  own  car- 
riage, as  well  as  by  rising  slides  on  which 
the  wheels  of  the  latter  rest,  that  the  per- 
manent way  is  entirely  undisturbed  by  the 
concussion.  A  stone  placed  on  the  metals 
is  not  upset.  Probably,  however,  the  steel 
mantlet  on  this  train  is  too  high.  It  would 
afford  a  good  target,  and  also  a  fine  burst- 
ing shield  for  shells. 


"This  brings  us  to  the  South  African 
armored  trains,  where  the  narrow  gage 
will  necessitate  the  most  careful  consid- 
eration of  questions  of  stability.  The  first 
blood  drawn  in  the  war  has  been  shed  in 
the  attempt  to  capture  or  defend  such  a 
train.  Nothing  could  exceed  the  gallantry, 
we  might  almost  say  the  audacity,  of  Cap- 
tain Nesbitt,  who  literally  ran  his  train 
into  the  jaws  of  death.  We  do  not  yet 
know  exactly  what  occurred,  save  this, 
that  the  Boers  did  not  approach  the  de- 
railed train  until  after  five  hours'  bom- 
bardment, and  only  then  because  daylight 
had  revealed  flags  of  truce.  The  driver  of 
the  pilot  engine  escaped  into  the  sluit  and 
crawled  along  his  stomach  for  a  mile  and 
a  half  to  safety.  The  rest  of  the  train's 
complement  are  in  the  hands  of  the  Boers." 


THE  McCORD  BOX 

400,000  in  service  on  100  ilitferent  lines. 


A  practice  has  been  inaugurated  by  the 
mechanical  department  of  the  Union  Pa- 
cific of  planing  all  mud  rings  for  locomo- 
tive fireboxes  inside  and  out.  They  are 
all  double  riveted,  and  great  pains  taken 
to  do  the  work  in  first-class  shape.  The 
engines  that  have  been  treated  in  this  way 
show  entire  freedom  from  the  nuisance 
of  leaky  mud  rings  and  corners. 


There  is  an  opinion  cherished  by  a  great 
many  railroad  motive  power  men  that  they 
could  build  much  better  engines  than  those 
purchased  from  contract  shops,  if  only 
the  company  would  provide  them  with  the 
necessary  tools.  They  might  build  a  bet- 
ter engine,  but  it  would  cost  more,  as  those 
who  have  gone  into  the  experiment  well 
know.  In  connection  with  the  question  of 
the  relative  value  of  contract  work  and 
that  done  in  the  railroad  shops,  we  re- 
cently heard  of  a  curious  discovery  made 
by  the  mechanical  department  of  the 
Union  Pacific.  This  was  that  a  firebox 
put  in  by  the  builder  of  an  engine  could 
be  depended  upon  to  last  several  years 
longer  than  one  made  in  the  railroad 
shops.  The  cause  for  this  could  not  be 
explained,  but  it  is  a  fact. 


The  first  number  of  the  "Official  Mes- 
senger" of  the  International  Correspon- 
dence Schools  of  Scranton,  Pa.,  has 
reached  us,  and  is  a  very  interesting  pub- 
lication. This  number  is  devoted  to  show- 
ing the  school,  its  teachers  and  methods, 
and  cannot  fail  to  attract  those  interested 
in  educational  subjects.  Portraits  of  the 
founder.  Mr.  T.  J.  Foster ;  of  the  presi- 
dent, Mr.  Rufus  J.  Foster;  of  our  friend.>, 
Cosgrove  and  Rolfe,  of  the  Locomotive 
Department,  and  a  host  of  others,  includ- 
ing the  first  student,  serve  to  enliven  the 
book,  and  as  we  always  like  to  know  what 
people  look  like,  this  seems  to  make  us 
acquainted  with  the  whole  school.  Future 
issues  will  contain  helpful  articles  on  prac- 
tical subjects,  and  are  sure  to  be  interest- 
ing. We  understand  these  are  for  free 
distribution,  and  they  are  certainly  worth 
sending  for. 


SEE  HOW  THE  LID  FITS. 

McCord   &   Company, 
CHICAGO.  NEW  YORK. 


Do 

You 

Require 


ENGINE 
CASTINGS 


OR 


JOURNAL 
BEARINGS  ? 


.ASK- 


Brady    Brass    Co., 

FOR     PRICES. 

202=208  Tenth  Street, 

Jersey  City,  N.  J. 

30    YEARS    PRACTICAL    EXPERIENCE. 

Daniel  M.  Brady,  President. 

Adolph  Onslow,  Qen.  Supt. 

We  supplied   more  than   500  new   Locomotives 

during  past  year. 

Manufacturer.'^   CYPKUS    iVlblAL. 


EDISON'S 

Slot  Phonographs. 

Price,   $.15.00. 

Headquarters  for  everything  in  the  talk- 
ing Machine  line.     Musical  and  other  Rec- 
ord, new  and  original. 
New  Process  Loud  Records,    -    $3.50  per  dozen. 

Edison  Gem  Phonograph,       ■  $  6.75 

"       Standard     "...  16.00 

••       Home         "...  25.00 

"       Concert  Grand  ( New )  85.00 

Repair  Reasonable. 
Liberal  discourrts  to  the  trade. 

Empire    Phonograph    Co., 

2  West  uth  Street,  New  York  City. 


December,  1899. 

SHERBURNE'S 

Automatic  Track  Sander 

FOR  LOCOMOTIVES.  SAVES 
TIME  AND  TROUBLE. 

Applying  brakes  sands  track  instantly. 

In  starting,  sands  track  with 

blast  by  hand. 

Automatic  Track  Sanding  Co., 

53  Oliver  St.,  BOSTON,  MASS. 
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Holy  Writ  on  Free  Railroad  Passes. 

Quite  a  long  lime  ago  a  minister  of 
tlie  gospel  wrote  Mr.  William  B.  Strong, 
who  was  then  a  high  official  of  the  Michi- 
gan Central  Railroad,  requesting  an  an- 
nual pass  over  that  system.  The  minister 
was  duly  supplied  with  a  half-fare  permit. 
This  did  not  appease  his  desire,  however, 
and  he  immediately  instituted  a  more  dili- 
gent pursuit  of  the  coveted  annual  by 
writing  Mr.  Strong  as  follows: 

"Dear  Sir— You  sent  me  a  few  days 
since  a  half-fare  permit,  which,  please, 
fully  permit  me  to  thank  you  for.  As  a 
proof  that  I  should  be  given  the  annual 
pass  I  requested,  I  respectfully  call  your 
attention  to  the  following  passages  of 
Scripture : 

"Exodus  vi.  10 — 'With  a  strong  hand 
shalt  thou  let  them  go.' 

"II.  Chronicles  xvi.  c>— 'Strong  in  be- 
half  of  them.'  (Half  in  this  case  means, 
not  the  half  I  now  have,  but  the  other 
half  of  the  permit,  so  that  I  shall  have  a 
full  free  pass  for  the  year.) 

"I  Kings  ii.  2 — 'Be  strong  and  show 
thyself  a  man.' 

"Jeremiah  xv.  14— 'I  will  cause  thee  to 
pass.' 

"Ezekiel   xx.  37 — 'I   will  cause  thee  to 
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THE  NORTON 

BALL    BEARING 

...JACK... 

with  hook  (or  ground  lift. 

Best  Wrecking  and  Bridge 
Jacl<  in  the  World. 


ORDER  PAIR  FOR  TRIAL. 

.0    .NORTON, 

Manufacturer. 

167  Oliver  Street, 

BOSTON,  MASS. 

AND 

Coaticook,  P.  Q.,  Canada. 


GET   THESE    BOOKS. 

Blackall's  Air=Brake  Catechism. 

PRICE.    $1.50. 

Ilic-  Ivsl  ,uid  Litest  u'cnk  f:ir'i.'sii,-,i  I'll  the  siitject . 

Grimshaw's  Locomotive  Catechism. 

Fiflet-iuh  F.liti.  n. 

PRICE,  $2.00. 

The  latest  and  best  edition  on  the  locomotive. 

These  two  books  are  a  railroad  man's  librarj-  in  theni- 

selves.   Copies  sent  prepaid  on  receipt  of  price,  or  special 

circulars  mailed  on  application. 


AGENTS  WANTED.    Write  for  Terms. 

NORMAN  W.  HENLEY  &  Co.,  Publishers, 

132  Nassau  St.,  New  Yorlt. 
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"I.  Kings  XX.  39 — 'Thou  shalt  pay.' 
"II.  Kings  iv.  8 — 'Go  and  pay.' 
"Ecclesiastes  v.  4— 'Defer  not  to  pay.' 
"Exodus  xxi.  18 — 'He  shall  pay.' 
"Exodus  xxi.  26 — 'He  shall  surely  pay.' 
"Jonah  i.  3— 'So  he  paid  the  fare  and 
went.' 

"In  addition  to  these  precepts  to  the 
passenger,  I  find  the  following  injunctions 
to  the  railroad  manager : 

"Judges  iii.  28 — 'Suffer  not  a  man  to 
pass.' 

"Nahum  i.  15 — 'The  wicked  shall  no 
more  pass.' 

"Isaiah  xxiv.  10 — 'None  shall  ever 
pass.' 

"Jeremiah  Ii.  42 — 'Though  they  roar, 
yet  shall  they  not  pass.' 

"Perhaps  after  this  array  of  Scripture 
authority  I  shall  not  be  justified  in  send- 
ing you  the  annual  desired,  yet  I  find  my 
sympathies  stronger  than  my  theology, 
and  take  pleasure  in  sending  you  here- 
with the  pass  requested." 


pass. 


''Ezekiel  xxxvii.  2 — 'And  caused  me  to 


^     pass. 


"Joshua  xxii.  19 — 'Then  pass  over.' 
"If  the  above  passages  do  not  find  or 
reach     some     responsive    chord    in    your 
bosom,  other  language  will,  of  course,  ut- 
terly fail  to  impress  you." 

Mr.  Strong  replied  as  follows: 
"It  is  an  old  experience  that  the  Scrip- 
tures can  be  made  to  sustain  any  doctrine 
or  dogma  if  it  be  ingeniously  applied. 
I  thought  I  was  complying  strictly  with 
the  most  liberal  offers  of  transportation 
to  be  found  in  the  Bible. 

"Early  in  the  history  of  the  Jews  we 
find  the  account  of  their  emigration  from 
Egypt,  and  certainly  going  in  such  num- 
bers they  would  be  entitled  to  as  low  a 
rate  of  fare  as  could  consistently  be  asked 
or  granted  by  anyone,  yet  in  the  13th 
verse  of  the  30th  chapter  of  Exodus  I 
find  the  following:  'This  they  shall  give — 
every  one  that  passeth — a  half.'  If  this 
does  not  cover  the  case,  I  know  not  where 
to  look  for  authorities. 

"In  one  of  your  citations  you  refer  to 
what  you  are  pleased  to  call  'other  half 
of  the  permit  which  I  sent  you.  I  fear 
that  it  would  be  of  little  service,  since  our 
conductors,  being  better  versed  in  mathe- 
matics than  theology,  would  be  sure  to 
collect  full  fare  from  anyone  traveling  on 
two  half-fare  permits. 

"But  to  convince  you  that  I  look  to 
Holy  Writ  as  an  authority  for  declining 
free  passes,  permit  me  to  quote  a  few  pre- 
cepts on  the  subject  of  passenger  trans- 
portation which  I  find  in  its  pages,  begin- 
ning with  such  as  seem  especially  ad- 
dressed to  the  passenger : 


Map  Sheet  of  Two  Wars. 

These  arc  times  when  a  correct  under- 
standing of  the  most  prominent  news  of 
the  day  requires  frequent  study  of  a  map. 
The  news  has  penetrated  regions  to  which 
the  general  geographer  had  not  gone  and 
which  no  ordinary  atlas  shows  in  sufficient 
detail  to  enable  one  to  follow  the  move- 
ments of  armies.  One  will  look  in  vain  on 
the  maps  of  last  year  for  such  places  as 
Elandslaagte,  Glencoe,  Colenso,  Belmont, 
etc.,  in  South  Africa,  and  for  Aliaga,  Tala- 
vera,  Magalang,  Mabalacat  and  Lingayen 
in  the  Philippines.  Yet  these  and  similar 
little  points  in  two  distant  quarters  of  the 
world  have  become  news  centers.  The 
need  of  the  hour  is  met  by  a  folded  map 
sheet  which  the  Matthews-Northrup  Com- 
pany, of  Buffalo,  have  published  for  the 
Buffalo  Express  and  for  general  distribu- 
tion.   One  can  be  obtained  for  10  cents. 


At  a  recent  meeting  of  the  Western 
Railway  Club  a  smoke  inspector  connected 
with  the  Board  of  Health  of  Chicago  de- 
livered an  address  upon  the  smoke  nuis- 
ance and  urged  railroad  companies  to  re- 
newed efforts  in  preventing  locomotives 
from  polluting  the  air  with  black  smoke. 
We  supposed  from  this  gentleman's  re- 
marks that  the  stationary  steam  boilers  in 
Chicago  had  ceased  to  paint  the  sky  black 
with  their  inky  smoke.  Some  of  the  Chi- 
cago furnaces  were  notorious  for  this. 
On  a  recent  visit  we  could  not  see  that 
the  least  improvement  had  been  effected. 
We  stood  on  a  high  building  for  half  an 
hour.  In  all  directions  there  seemed  to 
be  a  competition  going  on  among  large 
and  small  chimneys,  to  see  which  would 
spew  out  the  thickest  volume  of  smoke. 
No  wonder  that  a  dense  cloud  of  smoke 
hangs  over  Chicago  like  a  pall  of  mourn- 
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Deccmlicr.  iSgij. 


Another  Record  Breaking  Train. 

A  London  paper  called  the  Daily  Mail 
must  have  very  enterprising  managers, 
for  they  lately  conceived  the  idea  of 
delivering  their  paper  in  Manchester, 
206  miles  away,  before  breakfast.  The 
Great  Central  Railway  Company  under- 
took to  run  a  light  train  at  tremendously 
high  speed,  and  the  "War  Express."  as  it 
is  called,  is  now  running  regularly  every 
morning  except  Sunday.  The  company 
intimate  that  the  newest  locomotives  re- 
cently built  by  our  friend,  Mr.  Harry  Pol- 
lit,  locomotive  superintendent,  are  u^ed. 
with  a  light  train,  at  a  speed  of  80  miles 
an  hour.  The  run  on  the  first  day  wa^ 
made  in  3  hours  and  28  minutes,  which  is 
close  on  60  miles  an  hour.  The  run  was 
begun  under  unusual  difficulties.  An  Eng- 
lish paper  describing  the  run.  says : 

■'For  the  fir.st  forty  miles  or  so  out  of 
London  the  nature  of  the  road,  even  un- 
der the  best  conditions,  was  not  conducive 
to  great  speed.  With  a  fog  like  a  blanket, 
and  with  a  slippery  track  to  make  things 
worse,  there  was  no  attempt  at  the  sensa- 
tional. So  we  just  'dodged  along.'  as  Ned 
Grain  [the  engine  driver]  afterwards  put 
it,  at  about  35  to  40  miles  an  hour  until 
the  Great  Central  main  line  was  reache'd. 

"Then  there  is  a  rush — a  roar ;  and  the 
stoker,  Fred  France — an  amiable  fire-fiend 
— shoots  his  head  into  the  blackness  on  the 
left  side  of  the  engine,  and  yells  'Right 
away!'  and  Mr.  Grain  jigs  the  regulator 
a  trifle  towards  himself,  while  he  grips 
the  brake  with  fingers  of  steel. 

"No.  268  is  obviously  getting  into  bet 
stride,  for,  like  a  living,  feeling  thing,  she 
leaps  to  the  touch  and  tears  screaming 
through  the  choking,  blinding  fog. 

"The  enthusiastic  amateur  who  was 
seated  on  the  footplate  sorts  himself  out 
from  a  heap  of  fuel  into  which  he  has  been 
hurled  by  the  infuriated  No.  268,  and  be- 
gins to  freeze  on  one  side  and  roast  to 
what  feels  like  a  rich  brown  on  the  other. 
"Such  trifles  as  these,  however,  do  not 
count  for  much  now.  The  engine-driver 
is  still  edging  that  lever  towards  him,  and 
the  wild  thing  upon  wheels  is  pounding 
and  thundering  forward,  half,  it  seems,  in 
the  air  and  half  on  the  track,  at  a  speed 
of  77  miles  an  hour.  The  cheek  of  the 
amateur  in  the  corner-seat  is  now  un- 
healthily red,  and  his  heart  is  thumping  in 
perfect  rhythm  with  the  engine.  There 
is  a  shame-faced  inclination  to  say, 'Please. 
Mr.  Grain,  don't  meddle  with  that  handle 
any  more :  yon  may  break  something.' 
but  it  never  comes  to  utterance,  for  with 
one  mad  sidelong  plunge  No.  268  crashes 
round  a  curve,  and  almost  paralyzes  the 
brain  with  hideous  racket. 

"As  for  the  landscape,  what  is  there  to 
see?  Nothing  but  walls  of  impenetrable 
fog,  out  of  which,  at  rare  intervals,  peeps 
a  tree,  flashing  past  like  some  gaunt,  filmy 
spectre. 

"Through  the  wrack  of  driving  fog  and 
steam,  still  gripping  the  brake,   still  with 


his  strong  face  set  steadily  to  the  freezing 
night,  the  fine  old  driver  is  dimly  visible. 
Then  he  eases  down  for  Leicester. 

"Plenty  of  willing  hands  are  there  to 
take  over  the  consignment  of  Daily  .\fails. 
and  in  a  few  minutes  the  'War  Express' 
is  gathering  speed  again  for  the  run  of  23 
miles  to  Nottingham. 

"This  section,  covered  while  a  dre.-uliul 
night  is  at  its  worst,  is  concluded  in  the 
amazing  time  of  17  minutes,  which  at  a 
precise  calculation  gives  an  average  speed 
of  81  1-6  miles  per  hour. 

"During  most  of  that  awful  17  minutes 
it  seemed  obvious  that  the  Daily  Mail 
'War  Express'  had  somehow  climbed  out- 
side the  earth  and  wa-s  frantically  rushing 
over  the  crust  of  it  and  falling  through 
space,  while  thousands  of  goblins  thrust 
their  grinning  faces  out  of  the  fog  and 
leered  horribly  at  a  phantom  engine- 
driver. 

"But  suoh  weird  fancies  are  dispelled  as 
the  cheery  lights  of  Nottingham  gleam 
ahead,  and  presently  the  porters  are 
hastily  handling  their  great  bundles  of 
Daily  Mails. 

"Again  No.  268  is  turned  loo-e  on  the 
track  for  the  final  stages  of  a  memorable 
trip,  but  after  the  severe  nerve-test  experi- 
enced on  the  Leicester  to  Nottingham  sec- 
tion, the  fact  that  No.  268  is  frisking  along 
at  70  to  75  miles  an  hour  becomes  com- 
monplace, and  your  blase  correspondent 
actually  yawns  in  a  bored  way  when  the 
amiable  stoker  yells  into  his  ear  that  the 
short,  sharp  noise  as  of  a  hammer  stroke 
on  the  engine  was  caused,  by  the  train 
shooting  through  half  a  mile  of  tunnel. 

"Sheffield  is  reached  well  ahead  of  time, 
and  the  crowning  coup  of  a  remarkable 
morning  is  made  as  we  steam  easily  into 
the  London  road  terminus  at  Manchester 
26  minutes  in  advance  of  schedule  time. 

"From  the  crowd  already  assembled  on 
the  platform  tliere  is  a  chorus  of  congratu- 
lations, while  the  work  of  providing  Man 
Chester   with   its  breakfast  Daily   Mail   \~ 
hurried  to  a  conclusion." 
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TOE  DRAKE  &  WIERS  CO., 

Cleveland,  Ohio. 

Asphalt  Car  Roofing 


65,000  Cars 


Our  ASPHALT  CAR  ROOFING  is  now  in  use  on 
and  has  stood  the  test 
of  15  years'  use  without 

I  failure.    It  is  the  ONLY  GENUINE  ASPHALT 

CAR  ROOFING  IN  THE  MARKET. 

3-PLY  PLASTIC  CAR   ROOFING. 

THE  BEST  IN  THE  MARKET. 


Ashton 
Pop  Valves 


Announcement  is  made  of  the  organiza- 
tion of  the  New  York  Air-Compressor 
Company  under  the  laws  of  the  State  of 
New  Jersey.  The  capital  stock  of  the 
company  is  $100,000,  and  a  complete  foun- 
dry and  machine-shop  plant  has  been  pur- 
chased on  the  Hne  of  the  New  York  & 
Greenwood  Lake  Railroad  at  Arlington. 
N.  J.  Contracts  have  already  been  let  for 
a  full  modern  equipment  of  tools.  It  is 
intended  to  manufacture  a  complete  line 
of  air-compressing  machinery  at  the  new 
plant.  The  officers  of  the  company  are : 
J.  W.  Duntley,  president ;  Alexander  Mac- 
Kay,  vice-president ;  W.  P.  Pressinger. 
secretary  and  treasurer.  The  directors 
are  :  J.  W.  Duntley,  Alexander  MacKay, 
W.  P.  Pressinger,  William  B.  Albright, 
W.  O.  Duntley,  Thomas  Aldcorn  and  Aus- 
tin E.  Pressinger.  The  New  York  offices 
of  the  company  are  at  120  Liberty  street. 


Gages. 

BEST  TO  SPECIFY. 


Always  reliable  and  efficient. 

The  Ashton  Valve  Company, 

271  Franklin  St,  Boston.  Mass. 

"Hawkins'  Educational  Works" 

(I.  vols.,  price  $11,001,  iin  Stationery,  Steam  and 
Electrical  Engineering,  "iil  be  sold  10  the  patrons  of 
this  journal,  on  easy  monthly  payments,     ."^end  for  terms. 

THEO.  AUDEL  &  CO.,  Publishers, 

63  Fifth  Avenue.  NEW  YORK  CITY. 

KiiLiNDEi>  BY  MathI'W  CAia-:v,  17S5. 

HENRY  CAREY"bAIRD  &  CO., 

Industrial  Publishers.  Booksellers, 

and  Importers, 

810  WALNUT   ST.,   PHILADELPHIA,  PA.,  U  S.A. 

(nr  <*"r  New  and  Revi-:,e<t  C.itali^^  of  I'r.i.  ti.  ,il  .ind  Scientific 
Books.  91  pages.  8vo,  and  our  uther  Catalogs  and  Circulars,  the 
whole  covering  every  branch  of  Science  applied  to  the  Arts,  sent 
free,  and  free  of  postage  to  any  one  iti  any  part  of  the  world  who 
will  furnish  his  address. 
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Brotherhood 
Overalls 

Are  the 
Best 

Overalls. 
They  have  a 
Watch  Pocket 
That  your 
Watch 

Can't  fall   out  of. 
H.  S.  PETERS, 
Dover,  N.  J., 
Makes  them. 


9 


NICHOLSON 
EXPANDING 
MANDRELS 


fit  any  size  hole  from 
1  to  7  inches.  One 
of  these  sets  are  do- 
ing the  work  of  2  tons 
of  solid  mandrels  in 
a  locomotive  shop  .  . 
Why  not  save  time, 
money  and  storage 
by  using  an  up-to- 
date  device  when  the 
cost  is  low  ?  We'll 
be  glad  to  send  you  a 
catalogue  that  will  be 
of  value  and  to  name 
prices  at  any  time. 

W.  H.  Nicholson  &  Co., 

Wilkcs-Barrc,  Pa. 


Pushers  for  the  Delaware  &  Hudson 
Canal  Co. 

The  Schenectady  Locomotive  Works 
liave  turned  out  six  heavy  consolidation 
pushing  engines  for  the  Delaware  &  Hud- 
son Canal  Company.  They  are  similar  to 
those  we  illustrated  in  the  August  issue 
on  page  349,  except  that  they  are  larger. 
The  cylinders  are  22  x  28,  the  weight  on 
drivers  157,500  pounds,  and  total  weight 
176.000  pounds. 

The  total  weight  was  limited,  and  it  was 
desired  to  get  as  much  heating  and  grate 
surface  as  possible  within  the  limits.  The 
rods  are  of  light  channel  section.  Driv- 
ing axles  have  enlarged  wheel  fits.  Frames 
are  cast  steel.  The  grate  surface  is  90.19 
square  feet  and  the  heating  surface  3,348 
square  feet.  This  is  believed  to  be  the 
largest  healing  surface  ever  applied  to  a 
locomotive  of  thi<  weight. 


Railroad  companies  who  arc  inclined  to 
send  out  their  foremen  occasionally  to 
visit  other  shops  for  the  purpose  of  glean- 
ing new  ideas,  might  make  the  Union  Pa- 
cific shops  at  Omaha  the  objective  point 
of  the  pilgrimage  with  advantage  to  all 
concerned.  There  are  lots  of  ideas  flying 
loose  about  these  shops. 


The  Baltimore  &  Ohio  Southwestern 
Railroad  people  have  applied  electric  mo- 
tors to  moving  the  turntables  at  their  prin- 
cipal engine  houses,  Mr.  .'\.  G.  Phillipps, 
roundhouse  foreman  at  Cincinnati,  is  very 
enthusiastic  about  the  merits  of  the  use  of 
electricity  in  moving  the  turntable.  The 
wipers  and  shop  laborers  never  have  to 
leave  their  work  to  push  at  the  turntable. 
One  man  who  attends  to  the  pits  does  all 
the  work  in  handling  the  turntable.  The 
motive  power  for  this  turntable  is  exceed- 
ingly simple,  and  consists  of  a  small  mo- 
tor which  turns  a  gear  wheel  secured  on 
the  shaft  of  the  turntable  wheel  that  movei 
on  the  circular  rail  in  the  turntable  pit. 
The  weight  of  the  engine  on  the  table 
gives  the  traction  wheel  sufficient  ad- 
Iiesion. 


One  of  the  great  attractions  to  railroad 
men  of  the  International  E.xposition  to  be 
held  in  Paris  next  year  will  be  the  con- 
gress relating  to  railroad  matters.  This 
congress  begins  on  September  15.  and 
takes  in  nearly  all  living  subjects  regard- 
ing railroads  of  the  present  day.  Loco- 
motives and  rolling  stock  will  receive  a 
great  deal  of  attention,  and  we  think  that 
the  records  of  that  congress  will  be  one 
of  the  most  interesting  publications  ever 
gotten  out.  The  leaders  of  the  congress 
invite  railroad  men  to  send  in  papers  and 
information  regarding  the  business  they 
are  connected  with,  and  we  gladly  urge 
that  those  having  anything  worthy  of 
publication  should  send  particulars  to  the 
secretary  of  the  Belgian  legation  at  Brus- 
sels. Belgium, 


One  of  the  best  equipped  tool  roonii 
for  a  railroad  shop  that  we  have  ever 
examined  is  that  belonging  to  the  Mis- 
souri Pacific  Railroad  at  -St.  Louis.  The 
room  is  in  charge  of  Mr,  Rocbbel,  a  won- 
derfully ingenious  inventor  and  skillful 
mechanic.  His  delight  seems  to  be  in 
making  exact  measuring  instruments  and 
in  devising  box  tools  and  formers  that 
will  perform  complex  finishing  at  one 
operation.  He  has  a  vernier  gage  of  his 
own  make  which  is  a  work  of  art.  There 
is  in  this  room  a  complete  set  of  test 
gages  used  for  keeping  up  ordinary  meas- 
uring gages  to  accurate  dimensions.  Con- 
stant vigilance  with  the  use  of  these  i^i 
what  maintains  interchangeability  of  parts. 


The  Chicago  &  Eastern  Illinois  Rail- 
road Company  gave  the  engineers  and  fire- 
men in  the  freight  service  a  surprise  last 
month  by  advancing  wages  voluntarily. 
The  wages  of  the  engineers  on  the  big 
freight  engines  were  increased  from  $3.85 
per  100  miles  to  $4,  and  those  of  the  fire 
men  from  $2.25  to  $2.40.  On  the  smaller 
engines  the  engineers  will  receive  $3.85 
instead  of  $3.75,  and  the  firemen  $2,20  in- 
stead of  $2.10.  General  Superintendent 
Broughton  said :  "The  increase  has  been 
decided  upon  on  account  of  the  general 
prosperity  of  business,  which  has  resulted 
in  the  increase  of  the  earnings  of  the  com- 
pany, and  because  of  a  desire  on  the  part 
of  the  company  to  advance  the  rate  of  pay 
when  the  earnings  will  warrant  it,  and 
with  a  view  of  acknowledging  the  satisfac- 
tory service  on  the  part  of  the  men  in 
h,';ndling  the  traffic." 


The  Atnerican  School  of  Correspon- 
dence, of  Boston.  Mass.,  has  been  very 
successful  with  locomotive  runners  an^l 
firemen  by  means  of  its  up-to-date  system 
of  instruction  by  correspondence.  The 
locomotive  runner's  course  begins  with 
the  simplest  mathematics,  and  the  student 
is  gradually  advanced  to  more  difficult 
subjects,  such  as  Designing  of  Boilers  and 
Engines,  Operation  and  Construction  of 
Air  Brakes,  etc.  The  courses  of  this 
school  are  limited  strictly  to  steam,  elec- 
trical and  mechanical  engineering,  and  as 
they  have  been  prepared  by  well-known 
educators  and  experts,  they  are  complete, 
accurate  and  thorough!}'  abreast  of  the 
times.  The  student's  work  is  carefully 
inspected  by  the  instructors  of  the  school, 
who  are  all  graduates  of  the  leading 
scientific  schools.  The  school  has  been 
warmly  endorsed  by  many  of  the  leading 
educators  and  engineers  throughout  the 
country.  It  is  chartered  by  the  Common- 
wealth of  Masachusetts,  and  as  its  chief 
aim  is  to  benefit  the  ambitious  workman. 
tlTe  tuition  is  placed  ver>'  low  in  order  tha" 
every  mechanic  may  secure  the  technical 
knowledge  necessary  for  advancement  in 
his  profession,  .\I1  engineers  and  firemen 
interested  in  improving  their  technical 
education  should  send  for  a  catalogue. 


566 


LOCOMOTIVE    ENGINEERING 


December,  1899. 


CONTENTS. 

PAGE 

Advice  to  Trainmen 560 

Air  Brake:  Testing  Plant.  ..  .Points 
to  Be  Watched  in  Defective  Sys- 
tems....Hand  Brakes  in  Con- 
junction with  Air  Brakes.... 
Air  Pump  Repair  Stand.... Ob- 
ject Lesson  in  Engine  Truck 
Brakes.  ..  .Metallic  Packing  for 
Driver  Brake  Cylinders.  ..  .New- 
ly Patented  Cut-out  Cock..  .."Fic- 
titious" Maintenance ....  Piston 
Travel  Recorder.  ..  .Proper  Re- 
lease for  Passenger  Trains.... 
Portable  Testing  Apparatus.... 
Proper  Manner  of  Making  Ter- 
minal Test.  ..  .Manufacturer  vs. 
Railway  Repairs  on  Triple  Valves. 
....Adjusting  Brake  Power  to 
Load.  ..  .Questions  and  .Answers. 

544-549 

Boilers,  Wash-out  Kinks 531 

Boiler  Tubes,  Handling 532 

Book  Notices 537 

Bearing  and  Oil  Bo.x,  Leeds  Improved.  554 

Boiler- Shop  Kink 554 

Car  Ferrying  on  the  Great  Lakes....   524 

Compound  Locomotive  History 526 

Car    Inspector.    The 532 

Cuba,   In 539 

Canal  Boats  Ride  on  Cars,  Where...   543 

Color  Test  on  Railroads 551 

Draft      .Appliances      and      Extended 

Smoke  Boxes 534 

Doc  Has  Quit  Kicking 550 

Engineer  Gets  a  Gold  Watch 537 

Engines,  Piece  Work  and  Pooling...   553 

Firing.  Smokeless 529 

Firing.  Fireman's  View  of  Smokeless.  530 

Firebox,  The  Wide 535 

Fireman  Learning  from  Engineer....  536 
Fires    Caused    by    Sparks,    Railroads 

Not    Responsible   for 542 

General   Electric  Works 556 

Headlight,  Location  of 529 

Hydraulic  Press  for  Light  Work 540 

Industries,    Why   American.    Produce 

Goods  at  Low  Cost 520 

Injectors,  Sellers  1876 530 

Injectors  Set  Too  High 531 

Injector  Delivery  Pipes,  Inside 531 

Locomotives : 

Old   Caledonian 519 

Cooke,  for  Wales 523 

Baldwin   for   Bavarian    State   Rail- 
way   528 

Swedish '. 533 

Pittsburgh    Eight- Wheeler 541 

Kansas  City,  Fort  Scott  &  Memphis.  541 
Northern  Pacific  Heavy  Compound.  543 

Schenectady  Ten-Wheeler 543 

Delaware  &  Hudson 565 

Lathe,  Milling  Rig  for  a 531 

Light  in  Shops  and  Drawing  Rooms.   535 

Lathe,  Motor  Driven 542 

Mechanical  Operations,  The  Skill 
That  Comes  from  Constantly  Re- 
peated     523 

Mobilization,  A  Great  Railway 527 

Meeting  Point,   Finding  the 53a 

Molding.  Reporter's  Description   of.  .   540 


PAGE 

Motors.    Portable 542 

Noises  on  Railroads 528 

Old  Man,  .A  New 529 

"Oceanic,"'   Coal   Consumption  of.  . .  .   538 
Oil  Box  and  Bearing,  Leeds  Improved.  554 

Personal 552 

Piece  Work  and  Pooling   Engines...   553 
Passes,  Holy  Writ  on  Free  Railroad. .  563 

Questions    Answered 539 

Racks'  for  Tools  and  Material 550 

Rig.  Taper  Boring 556 

Railroads,  Influence  of  American 557 

Shop,  Elkhart 554 

Sliops.   Chicago  &   Northwestern 541 

Shops.  Lehigh  Valley,  at  Sayre.  Pa..   555 
Shops,   Union   Pacific,  at  Omaha....  537 

Sargent  Company's  New  Plant 520 

Siberian  Railway,   Wages  and  Living 

on  the 521 

Spark  Breaker 527 

Springs,   Stiffer  Drawbar 533 

Steel    Castings   from    Heating,    Keep- 
ing    540 

Tunnel.  New,  Over  the  Alps 519 

Tools,   Grinding   Shop 536 

Tools,   Advantages  of  Good,   on   Re- 
pair Work 536 

Tools,    Portable 542 

Trains,  Armored 562 

Train,  Another  Record  Breaking....  564 

Valve,  Eclipse  Reducing 542 

Wheel   Hubs,   Hot 528 


INDEX  TO  ADVERTISEMENTS. 

PAGIC 

Acme    Machinery    Co 4 

Aitchison    (Robert)    i'eiforated  Metal  Co. .560 

Ajax  Metal  Co..  Inc 4th  Cover 

Allison   Mfg.   Co 2d  Cover 

American   lialauce   Slide   Valve  Co 4 

American   Brake  Shoe  Co 11 

American    School    of   Correspondence 563 

American   Loco.    Sander  Co lA 

American   Steel   I'oundry  Co 2d  Cover 

American  Tool  &  Mach.   Co 22 

Armstrong  Bros.  Tool  Co lA 

Armstrong  Mfg.   Co lA 

Arnold   I'ublishing  House 4 

Ashton   Valve   Co 564 

Atlantic  Brass  Co 2d  Cover 

Automatic  Track   Sanding   Co 563 

Audel,  Theo.  &  Co 564 

Baird.    H.    C.   &  Co 564 

Baker.    Wm.    C 13 

Baldwin    Locomotive    Works 21 

Harnett,  G.  &  H.  Co 2d  Cover 

Bement,    Miles   &   Co 11 

Bethlehem    Steel    Co 4 

Bethlehem  Foundry  &  Machine  Co 7 

Big    Four    Railroad 19 

Boston  &  Albany  R.   R 10 

Brady   Brass  Co 562 

Brooks   Locomotive  Works 17 

Buffalo  Forge  Co 4th  Cover 

Cambria  Steel  Co 13 

Cameron,  A.  S.,  Steam  Pump  Works 10 

C,   II.  &  D.   Railroad 17 

Chapman   Jack   Co 17 

Chicago   Pneumatic  Tool   Co ■..  3d  Cover 

Clayton   Air  Compressor  Works 2d  Cover 

Cleveland  City  Forge  &  Iron  Co.  .  .  .4th  Cover 

Cleveland  Twist   Drill   Co 4th  Cover 

Cloud   Steel  Truck  Co 22 

Cooke  Locomotive  &  Machine  Co 17 

Crosby  Steam  Gage  &  Valve  Co 21 

Davis.    John.    Co 2 

Dayton  Malleable  Iron  Co 4th  Cover 

Detroit    Lubricator   Co 3 

Dickson    Locomotive    Works 19 

t>ixon.   Joseph,   Crucible   Co 558 

Doubledav  &  McClure  Co 560 

Dow.  Jones  &  Co 562 

Drake    &    Weirs    Co 5C4 

Falls  Hollow  Staybolt  Co 9 

French.   A..   Spring  Co 7 


PAOD 

Galena  Oil   Works,    Ltd 3 

Garden  City   Sand   Co 10 

Gold   Car   Heating   Co 559 

Gould    Coupler    Co 9 

Gould  Packing  Co 22 

Gould  &  Eberhardt 4th  Cover 

GrlUin  &  Winters 22 

Ilammett,   M.   C 4th  Cover 

Hancock  Inspirator  Co lA 

Hayden   &   Derby   .Mfg.    Co 15 

Henderer,  A.   L.,  &  Sons 3 

Hendrick    Mfg.    Co 3' 

Henliy,   Norman    W.,  &  Co 563 

Hoffman,    ( !eo.    W 8 

Howard    Iron    Works 8 

lluut,   Robert   W.,  &  Co 8 

IiigersoU-Sergeant    Drill    Co 8 

International   Correspondence   Schools....      5 

Jenkins   Bros 4th  Cover 

Jerome.   C.   C 2 

Jones  &  Lamson  Machine  Co 4 

Keasbey  &  Mattison  Co 2d  Cover 

Latrobe    Steel    Co.  .■ 19 

Latrobe  Steel  &  Coupler  Co 19 

Lindley,   A.  A 2d  Cover 

Long  &   Allstatter  Co 18 

Lowe    &    Higson lA 

Mason   Regulator  Co 564 

McConway  &  Torley  Co 22 

McCord   &   Co 562 

M.    &   S.    Oiler   Co 18 

Mergenthaler,  Ott.  &  Co IB 

Moore.  F 3 

Moraii    Flexible    Steam   Joint   Co 17 

Morse  Twist  Drill  &  Machine  Co 3 

Mosler    Safe    Co IC 

Nathan   Mfg.   Co 10 

National  Malleable  Castings  Co.  ..  .4th  Cover 

National  Ore  &  Reduction  Co.,  The IC 

New  Jersey  Car  Spring  &  Rubber  Co IB 

Newton    Machine   Tool    Works 10 

New   York   ]*;quipment   Co 7 

Nicholson.   W.    H..   &  Co 565 

Nickel    Plate    Railroad 2 

Nuiton.   A.   O 563 

Norwalk  Iron  Works 4 


Oiney    &    Warrin 13 

Patent   Record 2 

Peters,   C.    Wilford 8 

Peters.    H.    S 565 

Pittsburgh    Locomotive    Works 21 

Pond  Machine  Tool   Co 2 

Pond,    L.    W..    Machine   Co 15 

Porter,  H.  K.,  &  Co 17 

Pratt  Chuck  Co 6 

Pratt   &    Whitney   Co 17 

Pressed  Steel  Car  Co 20' 

Prosser,   Thos.   &   Son 4 

Q  &  C  Co 557 


Railway   Magazine 18 

Railroad    Gazette 18 

Rand   Drill   Co 7 

Reeves    Machine    Co IC 

Richmond  Locomotive  &  Machine  Works.  .    21 

Rogers    Locomotive    Co 19 

Ross  Valve   Co 4th  Cover 

Rue  Mfg.  Co 2d  Cover 

Sackmann,   F.   A 3 

Safety  Car  Heating  &  Lighting  Co 22 

Sargent    Co 11 

Saunders,    D.,    Sons 3 

Schenectady    Locomotive    Works 19 

Sellers,   Wm.  &  Co..   Inc 10 

Shelby  Steel  Tube  Co.  .  .  .Front  Cover  and  13 

Shoenberger  Steel  Co lA 

Signal   Oil    Works,   Ltd 13 

Sil vius.    E.   &   Co 8 

Standard  Coupler  Co 15 

Star  Brass  Co 7 

Stebbins   &   Wright 4th  Cover 

Tabor  Mfg.   Co lA 

Underwood.  H.  B..  &  Co 7 

United  States  Metallic  Packing  Co 11 

Wall   Street   Journal 561 

Watson-Stillman  Co 4th  Cover  and  9 

Wells  Bros.   &  Co 4th  Cover 

Westinghouse  Air  Brake  Co 14 

Westinghouse  Electric  &  Mfg.  Co 15 

Whittlesey.    Geo.    P 560 

Wilev  &  Russell  Mfg.   Co 9 

Williams.  White  &  Co 4 

Wood,   It.   D.  &  Co 7 


3  1812  04298  5441 


^>^ 


i%,^, 


*'  jf 


'Hm 


r   .-4-    «»v^ 


*.' 


^'\X-*« 


^-  ,^'^      -^  ,>--r;^-.. 


<H»<-A' 


